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ELECTRICAL APPARATUS AND SUPPLIES·. 

By TI-IO MAS OOMl'IIERFORD MARTIN, E'Vpert Special Agent. " 

In the official comment upon the fig-ures presented in 
the Tenth Cenr>ns as the result of the investigation into 
telephony, the remark was made that neither the census 
nor any other statistical agency can der1l satisfactorily 
with anything subject to mpid and violent changes, and 
that, as to telephony: "At the beginning- of 1879-80 
this business amounted to little or nothing; at the encl 
of the year it represented one of the great interests of 
the country." Not only is this ag11in singularly trne of 
the present condition of telephouy, twenty years later, 
as to its sudden expansion, but it applies forcibly along 
the whole mnge of electrical industries and applica
tions. In 1850 it woulcl have had equal pertinency 
with respect to the telegraph; in 1860 it would have 
described the industrial beginnings of dynamo construc
tion; in 1870 it wonld have found its application in the 
stock ticker, burglar n,larm, and other electrical con
yeuiences now familiar; in 1880, concurrent with the 
development of telephony, came the groat ad rnnce in 
electric lighting; in 1890 the vast exploitation of the 
electric railwi1y would once more have jnstified the 
sagacious comment; and in 1900 the nnprececlented 
adoption of the electric motor for power tmnsmission, 
factories, etc., as well as for the automobile, would have 
offered further proof of the mpidity of movement 
which it is sought to reduce to ann1ysis, and to that 
statistical treatment which underlies all modern econom
ical and political advance. 

The present bulletin is the first in which, through the 
agency of the governmental mechanism of any country, 
an attempt has been made to reach a definite idea of 
electrical manufactures whose product subse1;ves the 
immediate needs of the great agencies supplying the 
public with electric intelligence, light, heat, power, 
transportation, etc., entering into the service of man
kind through innumerable channels of comfort and 
convenience. It is obvious tlutt the task presents many 
difficulties. The United States Census Office has dealt 
with telegraphy, telephony, electric railways, and to 
some extent with electric lighting, in previous decades, 
ancl its efforts in these branches luwe been supplemented 
from time to time by excellent statistical work under
taken by technical journals, :financial concerns, and other 
authorities; hut at the present moment the street rail
way industry is the only one with regard to which it 
can be justly asserted that a trustworthy basis of :figures 

exists. All this work has dealt with public-service cor
porations or ·with municipal plants of vari-ous kinds. 
In regard to "electrical manufactures," it may be fairly 
said that it is wholly new ground. 

In submitting the statistics of electrical manufacture, 
it is neccssltry to point out a few considerations. One 
of these has to do with the scope of the inquiry i1nd the 
nature of the industries tabulated. The instructions 
under which the writer has acted have been such as to 
exclude a large quantity of material for which only an 
electricn-1 use can be predicated, but which might come 
within the scope of other census inquiries, and would, 
therefore, be included elsewhere in other statistics. 
Hence it may be safely asserted that the figures are 
singularly free from duplication, and represent a mini
mum rather than a maximum of actual electrical prod
uct. A few in::itances may be cited here, and others will 
be noted in later sections of this report. For instance, 
there is probt1bly no more conspicuous object in the 
average Amerimn landscape than the ubiquitous pole 
employed for the telegraph and telephone line, for 
the arc-light circuit, or for the trolley car. No poles, 
whether of wood, iron, or steel, are incluclecl in the 
accompanying statistics, it being considered that even 
if specifically made for such work, they are already 
embmced in the total8 of. the lumber and metltl indus
tries. There are some concerns, however, which make 
a feature of wooden cross-arms for poles, and insulator 
pins, and these, when reporting such product sepa
rately, have been included as being legitimately and 
undeni11bly electrical. 

In the same manner, of a large amount of glass and 
porcelain used for electrical purposes-for battery jars, 
globes, tubes, knobs, insulators, etc.-only those prod
ucts have been recognizecl that were reported by con
cerns with which this is a distinct branch of business. 
Under the same generic rule the statisttcs include 
neither steel rails employed only for the construction 
of trolley systems, nor bare iron and copper wire of any 
kind or size. It is a noteworthy fact that the annual 
consumption of bare iron n,ncl copper wire in the elec
trical arts runs into millions of pounds, most of it being 
of such diameter that outside of electrical applications 
it has no use whatever. It is equally true that in electric 
railway work heavy steel rails, unknown to steam mil
road work, are often used, associated with special frogs 
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and switches built for each case. But so far as can be 
detel'mined, none of this material has here l)een brought 
to account, and the only bare copper wire of which the 
value is given is that worked up into the form of "rail 
bonds" manufactured and used solely with the object of 
increasing at rail joints the conductivity of trolley tracks 
when serving as part of the return circuit. 

It is true, of course, that some part of the total value 
shown is counted twice, but that is unavoidable. The 
duplication would appear to occur chiefly in regard to 
insulated wire. There is practically no form of electro
magnetic apparatus, consisting of coils of wire asso
ciated with other coils and with. iron or steel cores, in 
which it is not necessary to depend ui)on insulated wire. 
Every telegraph and telephone, every lighting circuit, 
every trolley car, every cunent-generating plant, bears 
witness to this principle, t.h1:ough discoveries due mainly 
to the genius of Michael Faraday aml J ose1)h Henry; 
and hence the use of insulated wire in the electrical 
arts is very large. The item is set apart, therefore, by 
itself, but owing to the enormous range of size of wire 
covered, as well as to the fact that much of the wire 
is also laid up in cables, the value is not accompanied 
by any le.ngth in feet or weight in pounds. It would 
have been very interesting to know the actual con
sumption of copper by the electrical industries, but 
there are no data available as to the wire drawn for 
that purpose, and i:f there were, the figures would still 
be very incomplete, owing to the large electrical use 
of copper rods, bars, drop forgings, commutator seg
ments, strips, leaf, etc. 

On the other hand, anticipating a later part of this 
report, it may be here noted that virtually the whole 
American industry o:f copper refining is a branch of 
electrical manufacture. The production of copper in 
the United States was 2'75,000 metric tons in 1900. 
According to the best authorities, 1 in 1899 no less 
than 198,600 short tons were produced electrolytically. 
Mr. Charles Kirchhoff, expert special agent of the 
Twelfth Census for copper smelting and refining, states 
that so fat as the employment of the electrolytic refin
ing process is concerned, it is now applied to practically 
all copper produced in the United States, excepting that 
made from Lake Superior ore, but even a part o:f this 
is also electrolytically treated at the Buffalo works of 
the Calumet & Hecla Company. 

Offsetting and far outweighing anypossible reduction, 
on the scor!3 of duplication, of the tot~1l here given for 
American electrical manufactures, is the vast and incal
culable arnount o:f work done by many large industrial 
conce1·ns for themselves. To how great an extent this 
may be carried is evidenced by the :figures of the Union 

i The Mineral Industry for 1899, Vol. VIII, page 185. 

Iron Works, of San Francisco, Cal., builders of the 
battleship Oregmi and other men-of-war. In 1898 this 
establishment began manufacturing the electrical appa
ratus required in every line of its work, with the result 
that at times 300 hands have been employed in its elec
trical department, and at the present time all that is 
required in the line of generators, motors, switchboards, 
steering gear, ammunition hoists, turret turning, venti
lating apparatus, bells, annunciators, signals, telltales, 
etc., is designed and built in the yards. Nor is this 
all, for the supersession of steam in the operations of 
shipbuilding has been attended by the introduction of 
electric cranes, etc., all of which also have been de
signed ancl built on the spot. An establishment of 
this kind is qnite outside the electrical field, in pub1ic 
estimation, but it is obvious that if it were not thus 
self-centered a corresponding product from regular 
electrical manufacturing concerns would have been 
demanded, and would, to that extent, have swollen 
the :figures for California and other states. Within 
the electrfofll field, the public-service companies that do 
their own " custom and repair work" are numerous, 
and from the "Western Union Telegraph Company, the 
New York Edison Company, the Boston Elevated Rail
road Company, the Pacific States Telephone Company, 
down through thousands of local lighting, trolley, tel
ephone, and power companies, it would he difficult to 
find one o:f any magnitude that does not maintain its 
own shop, with an invisible line of demarcation between 
new custom work and repairs. 

It is interesting and important to note that the pro
portion of the electrical product reaching the public 
directly, treated in this report, is by no means large. 
So far as telegraphy is concerned, there is to-day prac
tically no private or individual work. Telegraphic 
service, such as is rendered for conveying messages, for 
stock-ticker work, for fire alarms, for burglar 11larms, 
for district-messenger calls, is all in the hands of cor
porations organized to do these respective cla.sses o:f 
work, or employing the apparatus as a necessary adjunct 
in other fields. There is nothing more universal or less 
generally familiar than the Morse alphabet. In tel
ephony the public has a better opportunity to buy the 
apparatus directly and employ it for varied purposes, 
and a considerable percentage of the telephones now 
made go into hotels, offices, mills, yards, etc., supersed
ing speaking tubes and irrespective of connection with 
central exchanges. In electr~c lighting, it would ap
pear that the apparatus produced is absorbed in about 
equal proportions by the central station companies and 
by isolated plants installed simply to supply some large 
building or factory. It is a raTe thing for the average 
Ame1'ican citizen to-day to buy over the counter an arc 
lamp or an incandescent lamp as he would a typewriter 
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or a fountain pen; and there are not many cities where 
he would even attempt it. He looks to a loeal company 
or to the owner of an isolated plant to renew these 
electrical supplies, however freely he uses them. 

In electric railway work the distance between the 
manufacturer and his ultimate patron is even more 
remote, for nobody dreams of possessing his own trolley 
car, as be would a buggy or bicycle. At the same time, 
there are notable exceptions to this rule, for in respect 
to such inticles as fan motors, or electric heating ttnd · 
cooking apparatus, the customer is left usually to make 
a selection for himself, and to buy the applit1nces in the 
open market. In the aggregate, the consumption of 
current by these devices is appreciable, and there 
are indications that electric current supply companiei:; 
are becoming more logical, limiting their efforts 
entirely to that portion of their system which lies on 
the generating side of the meter, and leaving to the con
sumer the selection and purch11se of everything on the 
registering side of the meter. 

For the reasons just indicated, it is apparent that 
electrical manufactures 11re not only limited as to the 
number of possible purchasers, but that those who 
buy must of necessity be chiefly cl wellers in urban 
centers. The extensions of the trolley and the tele
phone during the decade here reviewed have been of 1 

great and unexpected benefit to rural communities, 
but the telegraph and the electric light lrnve found 
little scope for reaching the farmer, and very few of 
the motors now enumerated 11re employed on any kind 
of farm work. This is simply because there is no cur
rent available on the farm, and because even where 
current can be obtained by harnessing some convenient 
waterfall, the scattered areas and the shifting nature of 
the work to be clone render it preferable to still employ, 
as for thousands of years past, costly animal labor 11nd 
human toil. The tendency in farming to centralize is, 
however, giving electricity an opportunity in farming 
regions, with results that will be apparent in the next 
census. Meantime, many of the smaller electrical sup
plies have found their way into modem farm-houses, 
and the remarkable development of cooperative tele
phony among farmers in the Middle and Northern states 
is 1·esponsible in no small degree for the figures of 
manufacturing activity in that field. 

vVhile certain leading lines of American manufacture 
are subject to limitations imposed by the demand for or 
competition of foreign goods, it can be said th11t the elec
trical industries are not subject to any check of thi::! 
kind. On the contrary, there has grown up a steady 
export trade, which would be very much larger but for 
the fact that the American apparatus sent abroad hav
ing at once proved popular and attractive, the patent 
rights for its manufacture in Europe have been pur-

chased, or arrangements made for drawings and pat
terns. Hence, American electrical factories are now 
located all over Europe, under one name or another, in 
Paris, Berlin, Havte, London, Antwerp, and other 
cities, and their product embodies American ideas, or 
capital, or direction, or labor, sometimes all four. 
These factories employ thousands of men, and it is only 
fair to point out th11t the increase in the export of Ameri
can electrical manufactures would be enormous but for 
this natural and inevitable restriction. The export of 
electrical apparntus in the census year 1900, amounting 
to $5,\JOO,OOO, might easily have been :five times as much 
but for the facts just noted. On the other hand, the 
electrical importations have been checked by corre
sponding conditions in the United States, though in 
much lesser degree, and are confined to but one or two 
specialties. 

\Ve must return once more to the subject of electro
chernistry and electro-metallurgy to note a very large 
class of products which are essentially of electrical 
manufacture, but for which no figures are here in
cluded. The reason for their exclusion is of the same 
nature as that applying to the exclusion of electro
lytically refined copper, which bas been shown to . 
mean almost all the copper reiined in the United 
Sfates. But this branch of the electrical art can not 
be overlooked, and a few :figures in re.gard to it have 
been collnted during the course of the inquiry. Some 
idea of its extent may be gained from the fact that 
while this report has been in preparation, an American 
electro-chemical society has been formed, with no fewer 
than 350 charter members. Perhaps a better idea can 
be gathered from the statement that already, at Niagara 
Falls, ithout 35,000 horsepower is used electrically in 
twenty different processes for reducing metals or chem
icals; all of this work having grown up in the period 
between the Eleventh and Twelfth censuses. Among 
these industries may be mentioned the production of 
aluminum, which, owing to its electrical manufacture, 
has become so cheapened that it competes with copper 
as a conductor, and has found its way into a great 
many arts. 

An aluminum wire, replacing one of copper, both of 
the same current-carrying rn1pacity, is one-fourth larger 
in diameter, but will weigh only 011e-h11lf as much, 
ancl at recent prices has cost 10 per cent less. The 
production of aluminum by electricity in America, in 

· the census year 1899-1900, was 6,500,000 pounds, val
ued at $2,112,500. Another article is c11lcil1111 carbide, 
from which acetylene gas is obtained, and which was 
first made commercially about 1895, in the U:nited 
States. The quantity of this manufactured in the 
census year at Niagara was, it is stated, at the rate of 
about 12,000 tons per annum. Another notable product 
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is that known as carborundum, in which silicon and 
carbon are doubly united by the electric current, and 
result in an artificial abrasive that vies with the diamond 
in cutting power. Carborundum is now being sold in 
all the civilized countries of the world, and in 1900-1901 
the American production was not less than 3,800,000 
pounds, at 10 cents per pound. Incidental to this proc
ess has been that of producing graphite electrically, 
and one plant at Niagara, in 1900-1901, turned out over 
1,400,000 pounds. These examples will suffice to indi
cate the importance of a field of electrical manufacture 
quite unknown to the public, by no means familiar to 
the electrician, and in no wise included in the present 
statistics. 

In the report on the chemical industry, to which 
those interested must be referred for fuller details, 
Professor Munroe, expert special agent, states that by 
means 0£ electricity, sodium and other metals, caustic 
soda, bleaching powder and other bleaching agents, 
bromine and potassium bromicle, potassium chlorate, 
litharge, graphite, calcium cm:bide, carborundum, car
bon disulphide, and phosphorus were being produced 
in the census year to a value of $2,045,535 in 14 estab
lishments with a cttpital of 89,173,000, and employing· 
739 wage-earners. These figures are exclusive o:f those 
relating to aluminum. 

The status or activity of a manufacturing industry 
may be fairly gauged as to progressiveness by the num
ber of patents issued in regard to its processes. Viewed 
from this standpoint, the electrical arts are seen to have 
maintained for fifty years past, and particularly during 
the last quarter of a century, a steady stream of new 
ancl radical ideas, demanding the protection of the 
U nitecl States Patent Office for the investments of 
capital during those earlier years of effort required 
to reduce a crude primitive device to a pel'fected 
piece of apparatus. According to the interesting re
port of the Hon. J. S. Seymour, United States Com
missioner of Patents, for the year ending December 31, 
1895, it woulcl appear that in the class of electrical gen
eration up to that time 3,117 patents had been issued in 
a period of twenty-five years. In the class of electric 
milways, 2,010 patents had been issued; in that of 
motive power, 1,183; in electric lighting, 3,622; in 
telegraphy, 3,205; in telephony, 2,459; in electrical 
signaling, 1,934. It would thus appear that in these 
seven principal classes 17,539 patents have been taken 
out in a period of twenty-five years. These classes 
are, however, not entirely comprehensive 0£ electrical 
work, which ramifies into so many other branches o:f 
industry. 

It would appear from the later recOTds of pater.its 
issued in the more specific electrical classes that during 
the :four and a half years from 1896 to June 30, 1900, 
no fewer than 6, 796 patents were issued, evidencing· a 
great rise in the activity with which electrical inventors 
were still prosecuting their endeavors in these newer 

fields of discovery and application. It is also interest
ing in this connection to note that electrical inventors 
are at the head of the list of those who had taken out 
more than 100 patents during the years 1871-1895, 
inclusive, Thomas A. Edison being credited with 711 
and Elihu Thomson with 394, these two heading the list 
of the 25 most prolific inventors in all fields. Others of 
great activity are enumerated as follows: Edward Wes
ton, 274; Charles E. Scribner, 248; Charles J. Van 
Depoele, 244:; Rudolph M. Hunter, 228; Rudolf Eicke
meycr, 158; Hiram S. Maxim, 131; and Sidney I-I. 
Short, 111. These are but typical, however, of the 
work being carried on, for sfoce the period named other 
men have come to the front in the electrical field under 
whose numerous patents a very large amount of the 
manufacturing of the day is done. 

The amount of money spent each year by each mmn
ber o:f the community for the necessities of life and its 
luxuries affords a measure of the extent to which tho 
various aTts and industries rank in importance in pro
moting tho comfort and welfare ofthe public. It would 
seem, from the foregoing investigation as well as from 
the statistics that follow, that t}le aventge annual ex
penditure on electricity in the United States for each 
individual of a population not far from 75,000,000 was 
$7. Of this amount about $1.25 per head would 
represent the demand for electric apparatus and sup· 
plies; the income of the electric traction companies 
would reach not less than $3 per head; while that from 
electric lighting would reach about $1. 50. The retmns 
available would also indicate that not less than 75 cents 
per head would represent the expenditure on telephone 
service, and 50 cents per head the outlay for telegraph, 
fire alarms, and kindred work. These values, which 
are conservatively put, are, however, rapidly increas
ing. At least one explanation of the rapid ;rise of tho 
United States to its present position in internatioun.l 
affairs and among the manufacturing nations may be 
found in this manifest willingness of its people to pay 
as mnch for electricity as for 11l'ead. 

Up to the period o:f dynamo development and utiliza
tion, electrical manufacture depended for its resources 
of current upon primary batteries. When ·it is con
sidered that the zinc consumed. in a battery costs about 
twenty-:five times as much as the coal burned under a 
boiler, some of the harsh limitations imposed by the 
earlier conditions will be perceived; for with the bnt
tery there is no possible production of current eco
nomically, either in great volume or at high pressure. 
With the perfection of the dynamo, and its production 
as an ordinary piece of manufactured apparatus, great 
new arts at once sprang into being, the transition being 
so sharp i1nd sensational that in the figures of the pres
ent report, covering $100,000,000 of apparatus, at least 
75 i)er cent of the manufactured goods belong in classes 
that wm·e unavailable to the public in the days of the 
primary battery, and would still be inaccessible if ih 
were still the sole source of current supply. 
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Table 1 presents the comparative statistics of the in
dustry for the censuses of 1880, 1890, and 1900. 

TABLE !.-ELECTRICAL APPARATUS AND SUPPLIES: COM
PARATIVE SUM.MARY, 1880, 1890, AND 1900, WITH PER 
CENT OF INCREASE FOR EACH DECADE. 

-

DATE OF CENSUS. l)ER CEN'l' OP 
INCREASJ~. 

moo 18HO 1880 1890 to 11880 to 
1900. 18\10. 

Number of establish-
I --~ 

ments .................. 580 189 176 200. 9 148. 7 

~:rtfitiri ·0mciiiis·, · <iiei:i,:.i; · $83, 130, 94:J $18, 997, 337 $1, 509, 758 337.G 1, 158. a 
etc., number ........... 4, 987 2 683 (:j 030. 2 ........ 

S11l11rles ................... $4, 563, 112 2$849,138 437.•1 ------·· Wage-earners, average 
number .............. :. 40, 890 8,802 1,271 36·1. G 592.5 

Total wages .............. 320, mo, SH $4, 517, 050 ~683, 1G4 3·17. 0 561. 2 
Men, 16 ye11rs and 

7,289 over ................ 3·1, 150 1,132 308.5 5'13.9 
Wages ................ $18, 369, 228 $•!, 082, 847 (") 3°19.U ........ 
Women, 16 years and 

over ................ G,158 1,4li9 72 310. 2 1, 9•10.3 

6v~fJ~eii; · 'iiil'ricir ··iii· $1, 701,110 $<126, 660 (') 2US.7 ........ 
years ............... 5R2 44 ll7 1,222. 7 •34.3 

Wages................ $120,006 $7,5'13 1:i 1, 491. 0 ........ 
Miscellaneous expemes . . $0, 788, 3H $1,164, 462 •188.0 "'689."9 Cost of m11terinls \IHCd ... r·J8, 9Hl, 4•10 $8, 810, ·198 $1, 110, 470 45·1. 6 
Value of products, inclnd-

ing custom work nnd 
repairing ............... 

1

$91, 348, 889 $19, 11'1, 714 $2, G55, 036 3i7.0 619.9 

'Includes 36 establishments rcportcrl ns "electrical app11mtus and sup
plies," and •JO reported us "telegraph an cl telephone nppttratns." 

2Inclndes proprietors and firm members, with their salnrics; nnmber only 
reported in moo, bnt not included in this· table. (See 'l'11ble 26.) 

"Not reported sepamte!y. 
•Decrcnse. 

c 
0 Not reporlecl. 

In 1900 there were 580 establishments, with a capital 
invested of $83,130,943, ltncl with a total output, in
cluding custom work and repairing, of $91,348,889. It 
has been pointed out above how these gross figures are 
susceptible of enlargement for various reasons; and it 
should be added here that in the course of the investiga
tion the returns of 712 establishments were considered, 
all of which embraced some product of an electrical 
nature, bringing the value of such product up to an 
apparent total of $104, 738, 719. The supplementary 
concerns thus noted h1we not, however, been included, 
nor their output, as there would be serious ditlicnlty 
in apportioning to electricity the pa1-t of capital, labor, 
charges, etc., that might be fairly due that item as com
pared with other items of output :from the same factory. 
It is indeed essential to point out that of the material 
used in electrical manufacturing establishments, very lit
tle is purchased in "raw" or crude form. The returns 
show that materials valued at no less than $46,272,533 
were purchttsecl in partially manufactured form. 

The 580 establishments report 384 proprietors n.nd 
firm members, but do not give the number of stock
holders. There were 516 officers of various corpora
tions and 4,471 superintendents, managers, clerks, and 
salesmen. All these are salaried employees, as distin
guished :from wage-earners. In the latter category the 
greatest number employed at any one time during the 
census year was 50,389, and the least number 32,582. 
To avoid misconception it should be stated distinctly 
that these statistic::i do not include management of work-

ers in the fields of telegraphy, telephony, electric rail~ 
ways, electric lighting, etc., in which the apparatus 
produced is put into operation. Of the factory wage
earners thus employed the largest number of men, 16 
years and over, was 37,298; of women, 16 years and 
over, 6,975; and of children, under 16 years, 679, The 
last two months of the year appear to be the most ac
tive in the factories, although yery steady work the year 
round is indimited, the growing· variety of electrical 
appamtus tending to equalize the output throughout all 
seasons, although outdoor construction of lines and con
nections ceases in many states during the winter. 
While the demand fol· lighting may fall off in the sum
mer months, that for fan motors comes in, for example, 
and while factories equipped with electrical power make 
a lesser use of current when the day::; arc long, the trol
ley car has then its heaviest burden of excursion travel. 

It is to be noted that 19 states are separately enu
merated in the general returns, New York leading the 
list with 134 establishments, Illinois coming second 
with 82, and Ohio and Pennsylvania elosely contesting 
third place with 64: and 63, while l\fassachusett::; has no 
fewer than 54. On the. other hand, in gross value of 
output Pennsylvania heads the list with $20,967,587, 
as compared with $17,697,352 for New York, 811,641,177 
for Illinois, and $8,259,612 for :Ma8sachusetts. New 
Jersey has also an excellent standing as a producer of 
electrical apparatus, with 35 establishments showing a 
value of $7,380,130, 01:111ore than Ohio, with$7,036,103. 
The preponderance of the Eastern states in the field of 
electrical manufacturing is shown by the fact that the 
6 states-Pennsylvania, New York, New Jersey, Massa
chusetts, Rhode Island, and Connecticut-with 316 estab
lishments, produced goods to the vt1lue of $59,470,037. 
The industry, however, is apparently 1wt undergoing 
any process of consolidation so far as pl!Lnts are con
cerned, for whHe control and management center chiefly 
in New York, Philadelphia, Boston, and Chicago, there 
are only 6 establishments reported of over 1,000 lutnds, 
while 322 employ between 5 and 50, widely scattered 
all over the Union. 

The general figures do not reveal any tendency to ex
cessive capitn.lizittion, for the capital of $83,130,H43 is 
actively employed in producing a yearly pl'ocluct gTeater 
than itself in the censm.i period by $8,000,000. This 
may be explained in part by the fact that the ln.rgest 
producing company had reduced its capital by about 
one-half not long prior to the census year, but has since 
restored to the present stockholders the amount thus 
mulcted, on account of the reparation of losses and the 
steady earning of tt profitable income. It has been as
serted in economic circles that electrical development 
has done its share in the creation of ''securities" and 
"values" ns a result of the combination and consoli
dation tendencies of the time, but the statistics of elec
trical manufacturing would appear to be quite clear 
from such criticism. 
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DYNAMOS. 

There are no previous complete statistics with which 
to compare the production of dynamos, or "dynamo
electric" generators, as shown in Table 2. 

TAnu~ 2.-DYNAJ'rIOS: NUMBER, HORSEPOWER, AND 
VALUE, BY STATES, 1900. 

STATES. 

United States .......................... . 

California ..................... .' .............. . 
Colorado .................................... .. 

~?gfa/t~
1

;::::::::::::::::::::::::::::::::::: 
Indiana ...................................... . 
Kentucky .................................... . 
Maine ...................................... .. 
Mnssachu~etts ............................... . 
:Michig1m .................................... . 

~li~:O~~l1~.:::::::::::::::::::::::::::::::::::: 
New Hampshire ............................. . 
Ne'v Jersey ................................... . 
New York ................................... .. 
Ohio ........................................ .. 

t'f:~'c\~·~~l~~c~::::::::: :: : : : : : : : : : : :: : : : : : : : : : : 
i1;g~nsiri·::: :: : : :: : : : : :: : : :: : : ::: : : :: :: : : : : : : 
Direct current .............................. .. 
Alternating current ......................... . 

Number. 

10,527 

57 
40 

•108 
23 

1,102 
521 
38 
81 

711 
20 

isn 
25 
13 

1,147 
1 220 
s;202 
1,23G 

10 
15 

433 

9,182 
1,3·15 

Horse
power. 

770, 832 

1, 925 
875 

13,182 
155 

59,096 
22,827 

51\6 
925 

53, 930 
772 

1, 950 
2,500 

400 
37,090 

269, 708 
38, 096 

255, 285 
400 
600 

9,950 

428, 601 
3'12,231 

Value. 

$10, 4i2, 576 

33, 297 
18, 000 

263, 590 
5,210 

868, fl.IQ 
355, 759 

8,901 
10,510 

757,-lSG 
13,030 
30,.'iOO 
35, 000 
5.700 

612,459 
3, 280, 871 

771, 164 
S,126,453 

8,000 
15,000 

2·17,000 

6, 297, 925 
4,174,-051 

The only basis of reference is that aft'orclecl by 
the separate statistics for the state of New York in the 
Eleventh Census, which revealed that in 1890, the dyna
mos installed up to that time in the stn.te for electric 
lighting numbered 1,080 in isolated pfants and 1i264 in 
central stations, those in isolated plants averaging about 
20 horsepower and those in central stations averaging 
nearly 40 horsepower. There has been an enormous 
increase in the electric-lighting industry since that time, 
but it is belie~d that the relative proportion indicated 
between isolated plants and central stations has been 
maintained, while the size of the unit employed ha;; risen 
considerably. A glance at the table herewith presented 
shows that in 1900 the average size of the dynamo pro
duced hacl risen to nearly 75 horsepower. The reports 
summarized above include 1,345 alternating-current 

. generators of a total of 342,231 horsepower, valued at 
$4,174,651; so that the output of direct or continuous
current apparatus would represent 9,182 machines of 
428,601 horsepower, valued at $6,297,925. Hence it 
would appear that while the average size of the alter
nating-current machine was 254 horsepower, that of the 
direct current, considered alone, was but 4 7 horsepower. 

These latter figures are a further guide to the changes 
going on in the manufacture of dynamos in the United 
States. The electric lighting art in this country began 
about thirty years ago with small machines to furnish 
current for arc lamps, and a very little more than 
twenty years ago with machines of equally modest 
capacity for incandescent lighting; and all were of the 
direct-current type. An ordinary arc lighter would 
carry from 25 to 40 lamps, requiring a 50-borsepower 

engine to drive it; while an incandescent-lighting- dy. 
namo feeding 1,000 lamps of 16 candlepower, and llrinm 
by a 150-horscpower engine was of very respeet11l1lo 
size. The dimensions of these units grew steadily n11til 
about 1885, when the adoption of practical methods fur 
utilizing the alternating current changed the whuh1 
aspect of affairs, although it "\Vas not until the Elt1\'1•11th 

Cemms that any marked difference in the cons ti tut it111 

of lighting plants could be ascertained. At tlml; ti1t1t'. 

1890, in the state of New York, only 3,340 inctirnll1:-:1•1•11f 

lamps in h;olated plants were operated with alt1~r1mti11.IZ' 
eurrei1ts; while in central station::;, of the 1,2(1,!, (ly1111 
mos in service, only 189 were of the newer, altornnli11)! 
current type. 

The figures presentecl•for 1900, therefore, ronu 1 i11 
de.finite form the striking revolution that the clyrnin111 n1·t 

has ·undergone since 1890, and such limitations "" n 
closer study in the phtnts themselves would imposl1 t'HU 

but emphasize these more recent conditions. 
So .far as the consumer is concerned, tho eu t·1·1•11t 

which reaches him for whatever purpose he nmy l'Pttllh\• 

it is still very largely of the direct type, but i:f it 1•11nw.,.. 

-from a centrnJ station it is, in its origin, incrensing·ly 1•t 
the alternating type. As the above figures slw\\', th1• 
direct-current machines average much snmlll'l', tw•l 
this is clue to their use for isolated plants. l I uh·~·C" 
such isolated plants are intended for power-trnn:-i111i11:-1ir•11 
purposes, they are invariably of the clircct·Plll'l't•nl 
form. Isolated lighting plants with altorn11li1t)el' 
current dynamos are practically unknown, ttn(\ tin<' 
number of isolated power plants in mills and J'nt•tmh··" 
using alternating current is still very small; i;n tl111l 
the great advance indicated in the returns iH almu"f 
wholly due to the greater flexibility and availal1ility 
given by the alternating current to central station \\'11rliL 

This, in fact, was the vital claim made for itJ upou its~ 
introduction into the electrical-engineering pr1wtii-1• Hf 
the country; and it is seen to have fully justifa1(l 111h·h 

arguments. 
Before passing on, it should be noted here t.Jmt thi•. 

large output of direct-current apparatus, dcsvitt• th•"" 
radical and successful innovation, is clue to thn d111111uui 
from many minor fields where direct currcmt iH 11hU 
needed. Among these may be mentioned that or t•h···· 
troplating, where, moreover, the machines ttl'll IJlllh• 
small, usually of but a few horsepower capacity. ::-;inro 
1890, it has also become the practice to utilize dy111111tn"" 
instead of primary batteries in busy teleg'l't.tph nu~\ 
telephone offices. In the same period there hl\H hN·ll 
developed the vast electric street-railway syHtPrn. for 
which until lately all the generating apparatus hn.:-1 1.1•••1, 
of the direct-current type. More recently, plm1b1 fnt
charging the batteries of electric automobileH lmn" 
sprung up, and aU these have required machitwN l:ht\l, 

will deliver direct current to the cells. 
Owing to the trend of the arts depending npon Ch(~ 

use of cuuent in large volume, the size o-f tlirt•\'l, 
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current dynamos has apparently touched its upper 
limit, but the 8ize of alternating-current dynamos ex
hibits a marked growth, the apparent average named 
above, 254 horsepower, being in reality rt minimum. 
The peculiarity of the altemating current is that in 
conj unction with transformers for mi Hing and lowering 
its pressure, it can be economically delivered at points 
very remote from the generating plants, whereas the 
direct current i8 by its nature limited in quantity, in 
pressure, and in cli:::1tance. The later developments of 
the alternating current have been instrumental in n.c
centuating the difference. The earlier work with it 
was done with what is known as single-phase current, 
but the greitt bulk of apparatus included in the total 
herewith given is of two-phase and threl1-phase type. 
The huge dynmnos at Niagara are of 5,000 hor:-mpower 
two-phase, and the 1atest machines contmctecl for there 
are of 10, 000 horsepower, by for the htrgest ever hnilt. 
Nor is this all. The 5,000-horsepower alternntors there 
develop cnrrcnt at 2,200 volts, which is rn.isecl to 11,000 
or 22,000 volts for the line to Buffalo, etc., by means 
of transformers. 

In these newer 10,000-horscpower maehines, tbe cur
rent is generated 1Lt a potentin,l of 12,000 volts in the 
machine itself, dispensing with the " raising" trans
formers entirely, unless a higher line voltage is desired, 
and thus effecting a signttl saving as to cost of plant. 
Another element of significance is th11t whereas the 
average price per horsepower of nmchine indicated by 

·the :figures given in the it hove table is nearly $1-±, 
these 10,000-horsepower dynamos have been sold t1t a 
price approximating only $7 per horsepower. To this 
it should he added that these machines built in the 
Unitecl States for an American compi111y are to be 
employed in Canaclit, although the Dominion has excel
lent dynn.mo factories of its own. 

There are some industries which, by reason of the 
location of ntw materhtl, the availability of skilled 
labor, the enterprise of capital, or the existence of a 
special demand, are centered strongly at some given spot. 
The accompn.nying table shows that in 1900 the nmnu
facture of dynamo-electric apparatus was carried on in 
no fewer than 20 states, and was not limited to any sec
tion of the country. This may seem surprising, but in 
view of the general diffusion of electrical knowledge, 
there is no reason why good dynamos of medium capac
ity should not be as readily producible anywhere as en
gines, boilers, and water wheels, at lciist in the smaller 
sizes not dependent upon a large investment of capital. 

A special feature of the production of dynamos has 
been its effect upon tJie whole rnng-e of social conditions 
and fm~<:tions affected by public service supply. The 
broadening tendencies indicated by the above table are 
nnmistakable. The pioneer elcctl'ic lighting and electric 
railway companies began operations within lt limited 
sphere of occupation, and each was devoted to its own 
bratrnh of the work or specialty. In electric lighting this 

was more particularly the case. A class of companies 
came into being about 1880 to exploit arc lighting and 
nothing else. They were 1:ioon followed . by another 
class, whose object was solely to supply incandosnent 
lighting. Shttrp riVttlry sprnng up and intensified for 
some ymtrs, when it was found oconomieally expedient 
to consolidate their interests, a movement in this direc
tion being organized at the time of tho Eleventh Census. 
The electric railway and the stiitionary electric motor 
came into prominence at this juncture, but while the 
power motor could be supplied with the same current 
as that used for either arc or incandescent circuits, the 
railway motor demanded tt distinct supply of its own at 
a pressure-550 volts-which still remains a standard 
for that work. 

The electric railway system thus clevelope.dseparately, 
ancl grew side by side with the lighting; but independ
ent of it, until the advantages offcrecl hy the ltlternating 
current for annexing new ten~itory and for purpose1::1 of 
economical consolidation became too apparent to be dis
regarded. The result is that both systems have settled 
down to n common basis of operation, the principle of 
which is that of generating current by alternators of the 
polyphn,se type at strategically convenient points in 
each community, transmitting it thence at high pressure 
to distriet l':lnbstntions, where the pressure is lowered, 
and where the current is converted into direct for dis
tribution at the local points, the current being also 
reservoirecl by means of large storage lxitteries. This 
method is applied under exiwtly the smne conditions to 
electric lighting and to electric railway work, u.ncl this 
has been a powerful incentive to the further oonsoli
datiou under one nmnagement of these interests in each 
comnmnity. Of this st11te of affairs, the data !1S to 
altenmting-current appltmtus manufactured in moo is 
an interesting and valid indimition. 

Ttible 3 presents the number, horsepower, nnd value 
of dvnamotors, motor generators, and boosters, by 
states, 1000. 

TABLE 3.-DYNAMOTORS, :MOTOR GENERATORS, AND 
BOOSTERS: NUMBER, HORSEPOWER, AND VALUE, 
BY STATES, 1900. 

STATES. 'rota.1 
value. 

ESTABLISHMENTS ltEl'ORTING 
QUANTITIES AND VA!,UES, 

Num- Horse-
ber. power. Vnlue. 

Estab
lish

men ts 
reporting 

values 
only. 

---------!·--- ------------
United St1ttes _.......... $379, 7-17 049 14, 397f $354, 747 $25, 000 

.:==;::;;. === = 
Connerticut ••.•••.•..•...•... _ 
Illinois ... --- _. __ ............ .. 
Incliltna ..•••...•.•...••..•.••• 
Massa.chusetts .............. .. 
Missouri .................... .. 

~~i~ ~~:;~)'.::::::::::::::::::: 
Ohio ........................ .. 
Pennsylva.nla ................ . 

50 
18,037 
1,287 
2, 112 
2,000 

82,091 
201, 065 
20, 850 
51, 655 

1 
19'1 

7 
86 
20 

245 
89 
11 
96 

325:! 
•13 
50 

100 
3,450 
8,58'! 
1,05<1 

791 

50 
18, 037 
l, 287 
2, 112 
2, 000 

82,091 
201, 005 

20,850 
2G, 055 25,000 

The class of dynamotors, motor generators, boosters, 
etc., shown in Table 3, represents as fully as C'ould be 
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ascertained the product of these varieties of dynamo
electric apparatus built in 1900, but it would appear from 
inquiries that the manufacturers were not able to segre
gate these items; and that ft large horsepower of" rotary 
converters" is also included in the dynamo output given 
above, for which no exact details are obtainable. The 
figures herewith presented serve to show, however, a 
marked development in this class of apparatus, designed 
to manipulate and transform current received at substa
tion points from main stations, and employed not only 
in lighting and power enterprises, but in telegraph 
offices and telephone exchanges. As will be observed, 
the value is given at about $25 per horsepower, and the 
average size is 22 horsepower. The range of size n,nd of 
winding is, however, so wide that no specinl significance 
can be attached to either item. Such apparatus has come 
into very large demand for changing direct current of 
one pressure or voltage into thn,t of anot~eri fol: ch~ng
ing altemating current from the transn11ss10n hne mto 
direct for the consumption circuits; for assisting in the 
regular charging of storage batteries; for maintaining 
the pressure at the points on a trolley road or trans
miseion line where the distance from the i)owcr house 
results in its reduction below the degree of proper 
efficiency and economy; for use in telegraph offices to 
receive current from large dynamos and deliver small 
currents of varying voltages to different telegraph cir
cuits, where i)reviously large groups of batteries were 
necessary; and for use in telephone exchanges in con
nection with the storage batteries, "ringers," etc. 

TRANSFORMERS. 

As an auxiliary piece of electrical apparatus, the 
tmnsformer has come to occupy an important place in 
the art of transmitting and distributing current, its 
cheapness, its high efficiency, and the fact thn,t after 
installation it needs virtually no attention, being mate
rial elements in its favor. It consists essentially of a 
core of iron plates or wire surrounding or encircled 
by two coils of copper wire, one coil being of fine wire 
and the other of thick wire. The alternations of cur
rent in the primary coils connected to the line from the 
generator cause equivalent magnetic alternations in the 
core, and thus n, secondary current is induced in or trans
ferred to the other coils. If the pressure is to be low
ered, the :fine wire coil is connected to the ·line and the 
current is "stepped down." If the pressure is to be 
raised, the coarse wire coils arc connected to the gener
ator line, and the current is "stepped up" in the fine 
wires connected to the line. The ratio of '' transforma
tion" is broadly in proportion to the ratio of the num
ber of turns of wire in the two coils, so that if the 
current is to be "stepped up" and is received at 1,000 
volts, to be put on the line at 20,000, the turns of wire 
in the two coils will be in the proportion of 1 to 20. 
Similarly, if the current is generated by a diRtant alter
nating·current dynamo at 2, 000 volts, and is to be deliv-

ered through the transformer to the local circuit of the 
consumer at 100 volts, it will be in the like proportion 
of 20 to 1 as to the turns of wire in the two sets of coils. 
These sets of coils inclosed in an iron case constitute 
the modern transformer, which is otherwise little more 
or less than the induction coil familii11' for three-quarters 
of a century. 

Prior to 1885 no alternating-current dynamos worn 
built in the United States, but a system of alternating
currcnt series distribution having been c1evelo1)ecl in 
Europe during the years immediately preceding, Mr. W. 
Stanley, who had studied the subject since 1883, con
structed, so far as is known, the first lighting transform
ers built in the United States, and in 1886 these were 
set in operation in parallel at Great Barrington, MaBs. 
The subject had also attracted the attention of Mr. Edison 
and of Prof. Elihu Thomson; while at the first elec
trical exhibition in 188± in Philadelphia, some Diehl 
incandescent lamps were shown with transformer eoihi 
in series around the bases of the lamp, so that each ln,mp 
had its own tiny transformer. The first transfornrnrl:l 
built by Mr.Stanley were wound to reduce the 500-volt 
main line potential from the dynamo to 100 volts in tho 
secondary, consumer's circuit; the primary ltnd second· 
ary layers being separated in those early days merely 
by the layers of shellacked paper. As n, result o:f. tho 
work at Great Barrington, Mr. George \Vestinghomio 
took up the system, and the first hrge pfant on a rngn· 
Jar commercial scale was installed in the :fall of 1880 aL 
Buffalo. Such "single-phase" apparn,tus could, how
ever, operate lights successfully, hut not motors. Tho 
following year, under the same ltuspices, Mr. Nikoln, 
Tesla's polyphase apparatus for electric motors Wil8 
brought forward, ancl thus by 1890 all the conclition8 

. were ripe for the great development with transform1mi 
of the modern alternating-current system, to opemte 
lights and motors alike ancl for long-distance transmis 
sion purposes. 

For the greater part of the last decade tmnsformot'i:l 
were spoken of among electricians as " converterH," 
but by general agreement, about moo, that desigmitiou 
was limited to apparatus in which the change in tho 
chnracteristics of the current is effected by the intor
vention of rotating members. In a transformer noth
ing moves, so far as the eye can determine, althonµ:h ll 
humming noise is an indication that work i::; being done. 
In 1890 transformers were of very small capacity, and 
able to furnish current to only a few lights. The cenHllfl 
report of that year for New York enumerates spccili
cally '7,282 transformers of a total capacity of 120,8\)() 
amperes, or about 18 amperes each, eqmtl to, perhupt>, 
35 or 40 lamps. The returns he1-B presented show the 
production in the census year of 36,513 transformm•t> 
of 407,451 horsepower, or about 11 horsepower each, 
equal to at least 135 lamps, an indication of the foct 
thnt the average size is now about five times greater 
than in 1890. 

I 

I 

I • . 
\ 

i 
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Table 4 presents the number, horsepower, and value 
of transformers, by states, 1900. 

TABLE 4.-TRANSFORMERS: NUMBER, HORSEPOWER, 
. AND V ALUB, BY STATES, 19QO. 

STATES. 
. Total 
value. 

ESTABLISHMENTS REPORTING' 
QUANTI'rrns AND VALUES. 

Number. Horse
power. Value. 

ESTAB
LISH

MEN TS 
REPORT

ING VAL
UES ONLY, 

United States .. _. __ . $2, 962, 871 3G, 513 407, 451 $2, 9GO, 171 $2, 700 

Illinois ................... . 
Indiana .. ----· .......... --
Massachusett~ ........... . 
Missouri ................. . 
New Hampshire .... -.... . 
NewYork ............... .. 
Ohio ..... _ ......... ______ _ 
Pennsylvania .... _ ....... . 

37,516 
94, 730 

051,01'1 
270, GOO 

600 
723, 908 
100, 850 
783, 053 

1, 23'1 
2,400 

23, 799 
3, 775 

2 
436 

2,505 
2,3()2 

5, 185 
12, 250 

120, 190 
37, 600 

GO 
103, Sli6 
12, 900 

115, 900 

37,166 
94, 730 

951, 014 
270, 600 

GOO 
723, 908 
'98, 500 

783, 653 

350 

As a matter of fact, however, the increase in size of 
this class of apparatus far transcends such figures. 
During the census year 7 transformers of 3,000 horse
power each were manufactured at Pittsburg ltnd in
stalled in 1901 by the Ot1taract Power and Conduit 
Company, of Buffalo, N. Y. They are believed to be 
the largest 111 the world. They are arranged in . two 
gl'oups of three each, one being retained as a reserve 
unit, and ai·e placed in lt substation near Buffalo for the 
purpose of reducing the voltage of the Niagara Falls 
current from 22,000 to 11,000 volts for distribution 
throughout the city to other transforming apparatus, 
which again lowers it in pressure for actual consump
tion. 

A1though these transformers are intended for use 
ordinarily, as above stated, on a 3-phase circuit, they 
are so arranged that they may be connected up for 
a number of other voltages. Thns the low-tension 
winding is arranged for either 2,200 or 11,000 volts 
and the high-tension winding fo::.· either 11,000 or 22,000 
volts. The cases for these huge transformers, which 
stand considerably higher than a man, are made of 
riveted boiler iron with .all the seams and rivet parts 
thoroughly calked. This case rests upon a cast-iron 
base and at the top has a cast-iron cover, through 
.which two large manholes permit a ready i113pection of 
the interior of the·appm·atus. These trnnsformers are 
what is known as ''oil-cooled," just as others are '' nir
·(\(:>0led," and enormous ducts are provided between the 
coils which permit fL free circulation of the oil through nll 
the parts of the winding. To cool the oil in tum, water 
is circulated through four spirals of bfass tubing placed 
inside the case below the surface of the oil. A ther
mometer is :fastened to the side of the case with one encl 
immersed in the oil, the temperature of which can not 
exceed a certain predetermined value without closing 
the circuit of an electric alarm. Provision is also made 
for gauging the height of the oil in the case and for 
quick removal of the oil in an emergency. The iron 
·Core of one of these transformers weighs 6t metric tons. 
The efficiency of the apparatus is such that the trans
formation at the full load is effected with a loss of only 
about 1.3 per r.ent. 

PART IV--1\IANF---11 

SWITCHBOARDS •. 

Table 5 shows the number and value of switchboards · 
for light and power, by states, 1900. 

TABLE 5.-SWITOHBOARDS FOR LIGHT AND POWER: 
NUMBER AND VALUE, BY STATES, 1900. 

STATES. 

United St!Ltes .................................... · ... . 

Callfornin, ............. , ............. , ......... _ .......... . 
Colorado ................................................. .. 
Connecticut ..... -....................................... .. 
Dchtware ......................... -...................... .. 
Illinois ................................................... . 
Indi!um ........................................ -........ .. 

fa~~~~f~\~~~ciit.~· :: : : ::: : : : : : : : : :: : : : : :: : : : : : ::: : : : : : : : : : : : : : : 
m~ii~~,~.i::::::::::::::::::::::::::::::::::::::::::::::::: 
lllissonri .................................................. . 
New .lerHey .............................................. .. 
New York_ ...... , ............................. __________ __ 
Ohio ...................................................... . 

Kr11gli"li~;~~a.::::::::::::::::::::::::::::::::::::::::::::: 
Wlseonsin ...................................... _; ....... .. 

SWITCHilOAitDS. 

Numlier. V11lue. 

6, •122 $1,816,624 

20 10,000 
60 8,000 
15 3, 700 
1 1,500 

180 71i, 867 
30 14,94'1 
2 50 

143 230,002 
3 380 

10 500 
85 67, 500 
12 1,890 

2,500 1,055,288 
46 21, 660 

3,854 853, 043 
1 200 
4 2,000 

The production of switchboards for light and power 
is but one brn.nch of a very large industry comprising 
the production of similar apparatus for telegraphic, 
telephonic, and electric milway work. The range of 
size in switchboards, particnlarly for light and power, 
is extremely wide, running upward from the small 1Janel
boards of a substation or ii small office building to those 
which receive the current from the largest dynamos in 
central stations, some of \vhich boards are so exten
sive and complicated as to be built three or four stories 
high, with stairways and even with electric elev11tors 
passing from floor to floor to facilitate swift nmnipnla
tion. In the early days of electric lightlng these switch
boards were often bnilt of wood, from which frequent 
destruction by fire resulted. Under the stricter require
ments of the underwriters, as well as the rules fornrn
latecl by nntional electric bodies, these important struc
tures are now built throughout of :fireproof nmterfal, 
almost invariably of slate or ma.l'ble slitbs upheld by 
steel and brass framework, the indicating instruments 
being set in the face, with the handles of the switching 
mechanism carefully guarded, while the cables from the 
machines and to the outgoing circuits end in heavy cop
per husbars, and are brought to the rear of the board 
heavily insulated and usually through protective metal 
conduits. 

While some of these boards are clouble-cleckecl, as 
stated above, others are arranged one section in height 
across the wall of the plant building, section being 
added to section until at last the total face may reach 
the extreme length of 100 feet. 

'ro a certain extent the total of values given under 
the head of switchboards for lig-ht and power represents 
a duplication, since to the cost bas :frequently been added 
that of the indicating and measuring instruments from 
which readings are taken by those in attendance, So 
far as the small boards are concerned, a bulk contract 



162 MANUFACTURES. 

is usually taken to furnish a board inclusive of certain 
specified instruments. Some of the large manufactur
ing companies, however, have their own switchboard 
department, in which they plan and construct boards 
for various installations, and the measuring instrument 
equipment of which is chiefly, if not wholly, their own 
product, reportef.l elsewhere in these statistics under 
other heads. . An important devefopment belonging to 
the census peTiod, and marking a :further advance in 
the sa:fety and ease o:f manipulation of high-tension 
switchboards, has been the design of what are known 
as '' dummy bench boards" in :front of the main switch
board, with a diagram o:f the circuits, and the switch
operating handles incorporated into the diagram, the 
instruments being carried on separate sets o:f panels. 
The attendant thus not only operates low-voltage direct
current circuits, which in turn operate the main oil 
switches in the dangerous high-voltage circuits, but in 
the apparatus o:f this newer type the risk. of making 
misfalrns in throwing the switches, from which costly 
dn.mage might ensue, ·is reduced to a minimum. With 
such diagrammatic pilot switchboard arrangements, it 
becomes easy to interlock mechanically the circuit
breaking and noncircuit-breaking switches in such a 
manner that the attendant is compelled to open and 
close them in their proper sequence. The method may 
be compared broadly with that applying to the inter
locking railway switches handled from the switch tow-

ers in the railway yards and depots. Apparatus of this 
kind has been introduced with satisfactory results in 
such large plants as that of the Kansas City Electric 
Light Company, in the Manhattan Railway Power Plant, 
New York city, and in the power station at Niagara. 
Falls. 

Table 6 shows the number and value o:f switches, by 
states, 1900. This table includes the number and value 
of switches reported separately from switchboards, and 
embracing all the smaller varieties o:f switches used 
either on boards or employed to operate a single pieeo 
o:f apparatus directly, without the intervention of fl, 

board. 

TABLE 6.-SWITCHES: NU1\1BER AND VALUE, BY STATES, 
1900. 

STATES. 

United States ..................................... . 

California ....................... .' ...................... . 
Colorado ............................................... . 
Connecticut ........................................... . 
Illinois ................................................. .. 
Massachusetts ....................................... : .. . 
MisHonri ................................................ . 
New Jersey ............................................. . 
New York .............................................. . 
Ohio .................................................... . 
Pennsylvania .......................................... . 
Rhode Island ........................................... . 

SWITCJrns. 

Number. Value. 

1, 723, 387 $1, 129,891 
l====I==== 

700 
•!2,000 

1,415,000 
2,000 

20, 000 
108 

31, 200 
7,4:35 
1,286 

203,458 
200 

1, 125 
28,500 

882,810 
3,000 

237, 7112 
1,!IAA 

21 1 \1:1:.! 
191,0:!7 

7, 51:1 
254,!MO 

fiUO 

MOTORS. 

Table 7 shows the number, horsepower, and value o:f various kinds of motors, by states, 1900. 

TABLE 7 .-MOTORS: NUMBER, HORSEPOIVER, AND VALUE OF VARIOUS KINDS, BY STATES, 1900. 

$TATES, 

United States .......... , ............ .. 

California ................................. . 
Colorado .................................. . 
Connecticut ............................... . 
Georgia ................................... .. 
Illinois .................................... . 
Inditu111 .................................. .. 
Iow11 ..................................... .. 
Kentucky ................................. . 
Louisiana ................................. . 
Maine .................................... .. 
J'.II1rnsac!111setts ............................ .. 
Michigan .................................. . 

m~~~~~~:·::::::::::::::::::::::::::::::::::: 
Nebrnslm .................................. . 
New Hmnpsbirc ........................... . 
New Jersey ................................ . 
NuwY01·k ................................ .. 
01110 ....................................... . 

f-ef'i~ggK~f~~,~~-:::::::::::::::::::::::::::::: 

DIRECT AND Al,TERNATING CUR· FOR RAILWAYS. FOR AUTOMOBILES, 
RENT. 

Aggregate 
value. 

Number.\ Number.I Number.I 
Horse- Value. Horse- Value. Horse· V11lm:i. power. i1ower. power, 

$19, 505, 504 Bf>,604 515, 705 $7,551, 480 15,284 666, 669 $7,568,8"1 3,017 8, 220 $192, 030 
1=====11==== ~c===,l=====!l====Ic===ol====~ll==== ---- ---=c .. cc.; 

56, 500 
rn, ooo 
07, 597 
6,000 

070, 701 
105, 904 

750 
18, 060 

60 
40,174 

1,892, 500 
318, 304 
13,500 

175,180 
23, 200 
13;149 

2,073, 555 
4,470,881 
1, 870,412 
7,50:l, 791 

343,286 

· · .... 455 · · .. · · · 4; 328 · .. ·· .. ·so; 560 · 
30 200 G,000 

1, G88 7, 780 167, 638 
643 •1, (l13 UG, 3Q.! 

6 50 75[) 
\JS 6j5 15, G2ll 

· .. · · ·i2i· · ··· .. 2:200· · ··-· .. 35; ilia· 
6, 393 23, 751 410, 170 

11·1 584 9, 796 
6,1 700 13, 500 

598 6, 110 91, 705 
110 1,100 19,600 

.. · · 9; 258 · .... · sii,'s7s · .... i; 5oi; 755 · 
3, 996 80, 990 1, 222, 255 
1, 41'1 21, 279 366, 766 
9, 067 263, 202 3, 204, 058 
1, 630 11, 287 303, 027 

:::::::::: :::::::::::: :::::::::::::: ·· .. ··296· ........ ri:ia· ..... ii;o37 
:::::::::: :::::::::::: :::::::::::::: ""i,'446' ...... 2 .. 876' ""if.6;8~3 

. ........................................... ii .......... ir,· ........ irif, 
· ... 4;01s· ..... 94;79i ..... i;o95;ciali· 2 2 200 

. ... 4,'74ii ..... 2i4;749' .... 2; i2o; UDO ........ 52 ......... i2o ...... i2; i.00 
1,100 ~5,629 432,051 1,230 4,575 11,flllil 
5, 360 321, 500 3, 921, 721 - ............................... .. 

Direct current.... .. • • • • • . • • • • • .. • .. . . . • .. .. . • • • . .. .. .. . .. 29, 615 378, 320 
137,376 

5,786,052 ................................................................... .. 
Alternating current........................ . .. . .. . . . .. .. . 5, 989 1,765,428 ................................................................... .. 
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TABLE 'T.-lVIOTORS: NUlVIBER, HORSEPOWER, AND VALUE OF VARIOUS KINDS, BY STATES, 1900-Continued. 

STATES. 

Nnn1ber. 

FOR FANS. 

Horse
power. Value. Tatu! 

value. 

FOR ELECTRIC ELEVATORS, MISCEJ,LAN!lOUS. 

Establishments reporting I 
quantities i1nd values. Establhh· 

ment~ re- HorRe-11----, ---,---11 JJOrtmg Number. power Value. Horse- values f • 

---!·--- !1----ll·N-'u_i_nb_e_r. power. Value. only. I -------
United States......................... 97, 577 12, 76G $1, 055, 309 $2, 523, 901 385 6, 730 $515, 44G $2, 008, 455 7, 913 11, 302 ~tll3, 883 

-=-=·-= ---- ===l·===I==== 
California.................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35, ooo 30 1, 500 35, ooo . . . . . . . . . . . . 270 1, OHG 21, rioo 
Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150 2, 005 2, 000 . . • • • . . . . . • . . . . . . . . . . . • • . • . . . . . . . . . . . . . . • . . . . • . • . . . . . . JOO 570 IO, 000 
lllinois... ... . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15, 046 755 130, 281 506, 359 153 1, 500 40, ooo ,106, 359 ,180 <150 9, 600 
Indinna . ......•..........................•. 15 05 1, 300 . . . . • . . . • . • . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 206 103 8, 240 

k~~~~!~~~.:::::::::::::::::::::::::::::::::: ....... ~~ ..... ~1t ......... ~~~. ::::::~;~~~: ::::::::i: ::::::ii~:::::~;~~~:::::::::::::':::::::~~::::::::~~::::::::~:~~~ 
Mnssachusetts... .. . . . . . . . . . . . . . . . . . . . . . . . . . 18, 330 1, 760 183, 120 152, 335 120 3, 240 152, 33G . . • . .• . . . • . . 172 1, 474 51, GOO 

?}!~~~~:::::::::::::::::::::::::::::::::::: .... ~'.~~~- .... ~It~ ...... ~~'.~~?. ::::~~~:~~~: :::::::::: :::::::::: :::::::::: ::::~~~:~~: ······2gg- ••·····28" ··•··• -~j~ 
New Hampshire............................ 1, 200 100 10, 449 45 3G 2, 700 
New Jersey................................. 22,857 2,525 251,2os .... 39·04·2.,·ri.~90·~· :_:_:.:_:_:_:_· .. :.· .. :_:_:_:_:_:_:_:_:.:_ :_:_:.:_:_:_:_:.:.:. ··••93010~.; 50~921• 2,000 100 20,000 
New York.................................. 14,560 2,333 152,051 ""-. 212 571 IU,071 
Ohio........................................ 13, 200 1, 595 153, 000 . . . • . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • .. •• 2, 960 6, 050 •107, 000 
l'ennsylvnnltt . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 6, 800 1, 850 75, 992 2lil, 7221 GO (I) 261; 722 . . •• • . . . . . . . 697 S&l 40, 298 
Wisconsin.................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22, 500 15 375 22, 500 . . • . • . . •• . . • 471 25 17, 759 

1 Horsepower not reported. 

There !Lre no records available prior to the present 
census as to the manufacture of electric motors in the 
U nitecl States, nor is there much data in the previous 
censuses as to their utilization. In the present investi
gation, the results of which are shown in Table 7, an 
attempt has been made to ascertain as fully as may be 
the different main groups into which electric motors are 
divided in their mannfaeturc or use. Broadly spe11k
ing, motors arc of two kinds-direct-current and alter
nating-and in their employment they constitute two 
classes, one for locomotion and the other for stationary 
work. It is a remarlntble fact tb!Lt, in spite of the 
enormous extension of !tlternating· eurrent and the pro
duction of alternating-current motors for stationary 
work, up to the time of the taking of the Twelfth 
Census virtually no alternating-current motors had been 
built in this comitry for purposes of tmction. 

Electric motors have been known for three-quarters 
of a century, and nt least seventy years ago were 11pplicc1 
experimentally to the propulsion of boats and cars and 
to the operation of machinery. 1 But as they depended 
for their supply of current upon primary batteries con
suming zinc, costly chemicals, etc., they could assume no 
place in the industries of the world. 'l'he perfection of 
the dy1mmo, and the discovery of the fact that the 
dynamo was reversible, i. e., that if current were sup
plied to it, it would run as a motor, released electric 
power from the trammeling conditions that bad hin
dered its development, itncl the art made an immense 
stride forward, particularly in America; so that when 
bhe first electrical exhibition was held at Philadel
phia in 1884, the electric motors shown compared in 
number, efficiency, and commercial practicability with 
the arc and incandescent lamps, the telephones, the 
telegraphs, and other devices. When the Eleventh Oen-

1 The ElectriclVIotor and Its Applications, 1886, pages 8-13 et seq. 

..... -... -.... ~,.,.....-··· .. : ...... . 

sus was taken, such motors were beginning to appear 
upon the circuits of electric lighting companies, and 
hopes were entertained that independent power plants 
for mills and factories would multiply. The returns 
for New York show that in 1890 there were being 11secl 
in New York city, in isolllted plants, 360 motors of a 
total of 310 horsepower, and that in all the state 
outside there were only 99 motors of 862 horsepower. 

In the central stations of the state, outside the city of 
New York, there were 1,1'78 motors of 1,276 horse
power, and in the city of New York (Manliattan Ish1nd) 
there were 1,185 of 1,678 horsepower. No stntistics 
that would indicnte growth are available as to the state, 
but in New York city (Manhattan Island) the New 
York Edison Company reported for moo a total of 
50,634 horsepower of motors connected to its circuits, 
showing tt motor capacity in 1900-1001 thirty timei:; as 
great as in 1890, considering only figures of one eom
pany. A corresponding increase is obscrvnble in most 
of the other large cities in the Union, 11ncl serves to 
explain in part the large produetion of this class of 
apparatus. In the city of Boston alone there are now 
connected to central-stntion power and lighting mains 
no fewer than 4,470 motors of a total capacity of 16,059 
horsepower, which number, rehitive to population, ap
pears larger than can be claimed for New York city. 9 

The relations of electric motors to the general sub
je_ct of power distribution and transmission are dis
cussed in considerable detail in the separate report on 
''Power Employed in Mam1.factures," prepared by Mr. 
Edward II. Sanborn and the writer. It may be here 
stated that of the total horsepower in manufacturing 
establishments, 11,300,081, only 311,016 horsepower 
owned, represented by 16,923 motors, and 183,682 

2 Seventeenth Annual Report Gas and Elec. Light Cornn., Com, 
Mass., 1902, page 170 . 
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horsepower rented, was electrical. In other words, 4.4 
per· cent of manufacturing power was electrical. It is, 
however, to be observed that the increase in electrical 
power plant owned, from 1890 to 1900, was not less 
than 1,89'7 per cent, the amount in the earlier year 
being only 15,569 horsepower. This is an enormous 
increase, but the regime of electric power in factories 
had barely begun before 1900; while every increase in 
the number and capacity of motors will be generally 
represented by a corresponding capacity in the steam 
or hydraulic generating plant, as the motor does not 
disp1ace these, but is adopted as a better means of 
distributing their energy than long lines of shafting-, 
belts, and pulleys. Moreover, there is an illimitable 
use of electric motors outside manufacturing plants, as, 
for instance, in operating the auxiliary apparatus of 
1argc steam plants, in mines, in waterworks, on docks, 
in warehouses, on steamships, in office buildings, etc. 

As to electric power transmission, this is also dis
cussed at length in the power report referred to above, 
and its influence on the design of. dynamo electric ap
paratus is treated in other portions of the present re
port. An effect of. the improvement in electrical 
manufacturing and a better grasp of its underlying 
principles is Reen in the notable results as to the 
development of waterpower. Apparently, the use of 
waterpower for manufacturing purposes bas decreased 
relatively in thirty years from nearly one-half of the 
motive power to less thitn one-sixth, but the figures of 
manufacturing industry do not do, and can not be ex
pected to clo; justice to the growth of the utilization of 
waterpower as a means of obtaining electric current for 
light, heat, electro-chemical processes, electro-me~al
lurgical work, etc. A small proportion of the energy 
of. :Niagara, for example, is used in factories; much of 
it is used to propel s~reet .cars at Niagara Falls, Tona
wanda, and Buffalo, as well as to feed arc and incandes
cent lamps. The longest power transmission in the 
world, that in California, of 220 miles, from the Sierras 
to San Francisco, as well as intervening points, is not 
intended by any means as much for factories as :for 
mines, street cars, lights, sewing machines, etc. The 
same remarks apply pertinently in many other places, 
where waterpowers have been developed to operate 
central lighting stations and street railways at a dis
tance which had previously depended wholly upon local 
steam plants. In this category Richmond, Va.; Port
land, Oreg.; Salt Lake City, Utah; Los Angeles, CaJ.; 
Colorado Springs, Colo.; Ogden, Utah; Seattle and 
Tacoma, Wash.; Stockton a.nd Sacramento, Cal.; Hart
ford, Conn.; Springfield, Mass.; Syracuse, N. Y.; and 
many others might be mentioned. 

ELECTRIC RAILWAY WORK. 

The statistics as to the production of motors :for elec
tric railways are striking and interesting, especially 
when viewed from the standpoint of the returns of 

electric railway work gathered by the Eleventh Census, 
when, for the first time, the industry made its appeamnce 
in the national records, none of the roads then enumerated 
having been in operation prior to 1886. In 1890 the 
street railway companies of the United States in opera
tion numbered 789, of which 144 were electric. At that 
time there were 2,895 electric cars in use out of 32,505 
of all kinds, and 1,262 miles of track out of 8,123. By 
1899 the number of. cable cars had declined. from 5,089 
in 1890 to 4,250, and horse cars :from 22,408 to 1,489; 
but in the meantime electric can:1 had increased to the 
number of. 50,658, and the number of miles of track to 
17,969. The stimulus given the industry is fnrther 
brought out by the fact that whereas in 1890 the totaJ 
capital and. funded debt for all roads appear::; to have 
reached $363,150,000, in 1900 the total for 871 street 
railway systems, chiefly electric, was $1,023,819,987 
capital stock and $771,862,5'71 funded debt, making- a 
total of. slightly over $1,800,000,000, or just five times 
the figures of. ten years before. On this vast capitaliza
tion the returns from the operation would indicate n net 
earning ca1Jacity of from 4 to 5 per cent. 

The saving introduced by the adoption of e1ectrieity 
is indicated sufficiently by the annual report o:f tho 
Metropolitnn Street Railway Company, of New York, 
for the census year ending June 30, 1900. This system 
employs the most expensive method of electrical oper
ation known, the trolley running in a slot under tho 
car. It appears from the Mettopolitan figures that the 
cost of operating with the cable per car mile was 17. 7ll 
cents; with the horse, 18.98 cents; and with the elec
tric motor 13.16 cents. Corresponding figures were 
obtainable generally, and indicn,te a notnl>le advance 
over the census data of 1890, when both cable lLncl stemn 
showed a lower percentage of operating expenses to 
earnings than did the crude young science of electricity. 
At that time, however, as was pointed out, the electric 
roads had for the most part just begu\1 operation. 

In the earlier days, such as those of 1890, a cai· with 
a pai.r of small motors of 15 horsepower each was well 
equipped, but it will be noticed that the average per 
motor in moo is apparently over 40 horsepower, while 
more motors were. produeed than the new Cftrs wonltl 
require if equipped with but 2 motors en,ch. This dis
cre1Jancy is explained not only by the large exports 
of electric-railway apparatus, but by the tendency to 
renew the old motors and increa~e steadily the capacity 
of the motors under the newer cars. Moreover, there 
was a notable extension of rural and elevated railway 
work, calling for heavier motors, and frequently invoh·
ing the putting of 4 motors under each car, 1 on each 
axle. Not included in this report are 158 electric loco
motives, valued at $288,071, nearly all for mining pnr
poses, included in the report on locomotives by Mr. 
Ed ward I-I. Sanborn. 

No separate itemization has been made in the present 
report of the dynamos-i. e., "generators" built for 

I 

I 
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street railway work-and no attempt has been ma:c1e to 
keep separate the supplies required by this large indus
try. To differentiate between dynamos built :for railway 
work and those built for other work is becoming daily 
more difficult, especially where all classei,; of 8ervice 
depend, as they now frequently do, upon the utilization 
of some cfo.;tant m1terpower. The requirements of the 
industry are, however, enormous, and the data in hand 
show thnt in the ten years between 1890 and 1900, the 
railway power pl11nts of the United Stitt.es lmd installed, 
available for traction purpo8es, abont 1,000,000 horse
po>1·er of dynamos to feed current to motor cars of a 
capacity of somewhat over 2,000,000 hornepower. In 
the same rnt.io, the 660,000 horsepower produced in 
1899-1900, as shown by the present figures, would 
require about 330,000-horsepower dynamo capacity in 
the station plant, or a little lesH than hnJf the dynamo 
production for tlmt period, as shown by the table of 
dynamo manufacture. These figures appear reasonably 
consistent with the state of the electrical industry as 
gathered from observittion of its evolution and ten
dencfos. 

MOTORS J!'OR AUTOl\IOBILES, J<]TC. 

The statistics of electric'al manufacturing embodied 
in this report do not include the manirfactnre of auto
mobiles, as the returns for Jmilders of motor vehicles 
are incl\1ded in the report of the ciwriage and wagon 
industry. It wonlcl appt'ar, however, from the report 
of Mr. Edward H. Sanborn, expert special agent for 
that indm;try, that the proclnction of electric automo
biles in the census ycm· was 1,575 vehicles, of a value of 
$2,8'73,464, out of a total of 4,1.H2, valued at $4,890,443, 
of all classes. The statistic:; now given in Titblc '7 
would include part of this electrical product, as the fig
ures given of 3,017 motors for electric automobiles, of 
8,220 horsepower, and valued at $102, 030, are in general 
reported by concerns not in the carriage field. In other 
words, the motors are built hy regnbr electrical manu
facturers to meet the necessities of carriage builders and 
miscellaneous [tutomohile manufoctnrers. Some of the 
automobile concerns have built their own motors, but 
many, even of the largest, hn.ve bought from outside 
motor makers, or have had the motors constructed in 

• separate eleetrimtl shops which they owned or con
trolledi The noninclusion of electrical automobiles, 
while giving the figures as above, avoids 1111y possible 
duplication, although it may err conservatively by not 
including· motors built by those who are enumerated 
specifically in the carriage schedules. The same remark 
would, indeed, apply to the manufacture of motors for 
electric launches, no account being taken of the launch 
or electric submarine-boat industry in the present 
report. 

The application of electricity to the propulsion of 
vehicles not running upon tracks is by no means a new 
idea, but dates back as far as 1835, while a French 
patent of 1852 shows a complete electric carriage, with 
motor connected with the axles by a chain of gears, 

and deriving current from a sulphate of copper battery. 
But n.s in other arts demanding current in relatively 
large volumes, there was no hope for the electric auto
mobile under a regime of primary batteries; n.ud it was 
not until the storage battery became available that this 
bmneh of electrical industry took definite r-;hnpe. A 
period of pronounced activity in invention and prac
tical development was seen from 1895 to 1900, result
ing in the establishment of this well-defined branch of 
electrici1l nmnufacture, which 1vas, however, attended 
at first by unreasoning and disastrous speculr~tion. 
That an impression on street conditions has been 
made in cities, where the electric railroads have also 
been more generally introduced, is seen from the fact 
that dnring 1900-1001 the 1;umher of horses in Pads. 
decreased about 6 per cent, and in· London about 10 
per cent. In 18H7 a typical electric-mb service, the 
first of the kind in America, was inaugurated in New 
York city, with an equipment of 12 hansbmB ancl 1 
surrey, which has since grown into a business requir
ing about 300 vehicles in daily operation, running on 
the average a total of nearly 5,000 cab miles per clay. 
The ordinary motive power for such vehicles consists. 
of two motors, n, storage battery of 44 cells, and a lever 
controller by means of which the driver regulates. 
speed, etc. The mileage capacity of a charge of the 
battery on ordinarily clean streets is 28 to 30 miles. 

There are, however, mnny heavier and many lighter 
electric automobiles built than are found in lfrery 
service. Some of them are used for dray work, and 
even for trnnsporting and hoisting safes. For Y\T m;h
ington, D. C., a line of eloctric buses has been built to 
ply between the hotels ancl railroad depots, while in 
every city ttncl town light electric runabouts have been 
a familiar sight for the past three or four years. 

FAN l\IO'I'OitS. 

The statistics as to electric fan motors are especially 
interesting, as illustmtive of the development of a dis
tinctively American industry that h~11:; grown up during 
the last census period. The records show that in the 
early eighties Dr. S. S. 'Wheeler, an elnctriettl engineer, 
of N cw York, hit upon the idert of conncctmg a ''screw 
propeller" fan to a small motor which he had been 
developing, to he operated from primary batteries. 
At that time there were few circuits available for 
incandescent lighting, n,nd some of the fans were phtced 
upon the series tire-lighting circuits, a combination that 
was at once dang·erons ttnd economically undesirable. 
Little advance was made until in 1888, when a successful 
attempt was made to introduce such fans upon the low 
potential, constant current circuits for incanclescen t light
ing, each taking the place of a lamp. Batt'ery current 
had been so expensive as to limit the nse of this v.enti
lating device, but as soon as central-stn,tion current was 
available the fan became popular, and about 1890 the 
industry as such took definite shape. A couple of years 
later the well-known electric ceiling fan was intro-



166 MANUF AO'rURES. 

duced, and since that time the production of desk, 
bracket, ceiling, rotating, and other fans for domestic 
:and foreign trade has grown by leaps and bounds, and 
American fan motors are now supplied to every quar-
ter of the globe. · 

One improvement consisted in putting a guard 
around the fan to protect unwary fingers; another, in 
inclosing the motor by the field magnets and frames so 
that none of the working parts were exposed. Fans 
to work on trunnion&, to hang in chains, or to swivel so 
as to throw the breeze evenly all around a l:.trge area 
are among the modifications; while an ing·enious variety 
has resistance heating strips so arranged in front of the 
:fan blades that in winter warm air is p.rojected from 
them. The use of ordinary resistances in the base in 
connection with the fans enables the speed to be closely 
regulated, so that the velocity of the breeze is under the 
control of the user. The popularity of these fans has 
been so great that during the census year the supply 
was far short of the demand. In the aggregate the 
<;onsmnption of current by this apparatus is consider
able, and it will be noted that the capacity of the 98,577 
reported during 1899-rnqo was 12,766 horsepower. 
'The steady operation of these through the summer 
months would make a notable consumption of current, 
to some extent replacing that due to incandescent lamps. 
In fact, the average daily use of an incandescent. lamp 
is barely an hour or two, but it is by no means unusual 
ior a fan motor to be started a.t 8 or 9 a. m. and to run 
steadily through the summer day until 5 or 6-p. m.' As 
.a fan consumes on an average about the same current , 
as an incandescent lamp, the £ans that have been lJUt 
on the circuits during the last ten ye~irs do much to 
equalize the winter and summer "load" on central sta
tions and isolated plants. 

ELECTRIC ELEVATORS. 

The statistics of electric elevators in Table 7 are ex
tremely interesting, but are not sufficiently comprehen
.sivc to admit of many deductions being drawn :from them. 

This class of apparatus has been known to the industryfot 
the past twenty-five years, but has made its greatest 
advances within the last census period. In New York 
city alone there are now approximately 3,000 electric 
elevators operated by direct current and 300 by alter
nating cmrent. The amount of work that can be done 
by a modern electric elevator is exhibited by those 
installed during 1898-99 in the Park Row Building, 
New York, the tallest office building in the world-a 
vertical city with an average population of 4,000 people 
in daylight homs, exclusive of Yisitors. The contract 
for this edifice included 15 elevators. Five of these, 
passenger elevators, rise to the twenty-sixth iioor, a 
vertical lift of 308 feet. One intended for safes, heavy 
freight, etc., runs from the subbasement to the twenty
fifth floor, a lift of nearly 424 feet. liJach elevator 
equipment is complete in itself, comprising an electric 
motor, with vertical armature, a vertical screw ttbout 23 
feet long, a set of trave1ing sheaves attached to a nut 
running on this screw, a corresponding set of fixed 
sheaves suspended part way up the shaft, a moving 
counterweight, a pair of counterbalance chains attached 
to the weight, and overhead deflecting sheaves. 

One other instance to be cited is the installation of an 
electric elevator in the Washington Monument at the 
national capital, i;ising to a height of 555 feet. Taking 
the place of steam hoisting machinery, the electric serv
ice has enabled the Government engineers to double 
the speed of the elevator with the same load, and have 
power to spare for lighting the Monument and its 
approaches. There is an average daily attendance of 
500 people, and about 400 of these use the elevatot\ 
which, traveling formerly at 50 feet per minute, now 
rises at 100 feet per minute, thus making the trip in 5 
minutes as against 10 formerly. The elevator is driven 
by a 35-horsepower multipolar motor. 

STORAGE BATTERIES. 

Table 8 shows the number and value of storage fi.nd 
primary batteries, by states, 1900. 

TABLE 8.-BATTERIES, STORAGE AND PRIMARY: NUMBER AND VALUE, BY STATES, 1900. 

STATES. Aggregate 
value. 

United States . $3, 679, 045 

Connecticut .... , ... 
Illinois ........•.•••. 
Indiana ............ . 
Iow11 ............... . 
lllaryland .......... . 
~rn~sachusetts ..... . 
1'1issouri ........... . 
New Jersey ......... . 
NewYork ......... . 
·Ohio ..•............. 
Penn•ylvania ...... . 

500 
42fi, 479 
41,2fi2 
12,000 
47, 969 

1&1, 461 
61, 610 

116, 524 
432, 692 
280, 330 

2, 126, 228 

STORAGE, PRIMA.RY. 

Total 
value. 

E~t~blishmei;it_s report- E"tab-
1~1f quantities and lishments 
~ ues. reporting 

values 
only. 

Number, Value. 

'l'otnl 
value. Total 

value. 

Liquid. Dry. 

Establishments re-
porting quanti· Estab· Vnltrn 
ties and values lisl!ments ofpnrtff. 

· reporting Number. Value. 11------11 values 
Number. Value. only. 

$2, 559, 601 11. 012, 035 $2, 482. 228 =$=7=7 ·=37=3011s=1=. 1=19=. =:=:'ii=_~=:~=~·-=~~=: .I . -~~~: ~~~ _ :~~:: ~:: _ . _. ~~: ~~~ _ _ ~: ~,~~: ~~~ __ ~~~~: ~~~. $23~;;~ 
·····97;533· .... 200;4.oo ·····2i,«ioa· ···16;6ss· 321,911 2·11,5as 214,13.'\ 247,5ss 41 500 1 875 72,.178 

t~: 685 i~: 88~ 1i~: 8&~ i& 885 5: 000 '7DO 1, 000 

lri~:~~~ ····5;56i" """'2;887" ····4;06i" ::::i;~55: ::::~~.:~~~: :::~~'.~~~: .:~~:~:~ 
56, 000 56, 000 40, 000 56, 000 

116, 524 5, 000 50, 000 5, 000 
327, 844 195, 010 241, 700 195, 010 
55, 019 10, 350 110, 200 'IO, 350 
1, 969 369 594 369 

...... i;~~~· ::::::::~~~: ::::::~:~~~: ::::::~~~: 
5,610 323 5,610 ········-· 

.••. i64; 848 ....... 6," iii9 ..... ici4,"848" : : : :: : :::: 
225,311 7,563 225,311 ····-····· 

2, 124, 259 10, 796, 530 2, 124, 259 ......... . 

: : : : : : : : : : · i; ioo; oaa· .. iao; iiao· · · ii:f,.li 
451, ooo 110, ooo rn, ll<H 
339, 188 44, 669 .. ............................. · · ·i;iioo 

l lncl udes 1,200 testing batteries, with a value of $1,350. 

I 
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As shown in Table 8, the production of storage bat
teries during the census year reached a valuation of 
$2,559,601, representing the manufacture of cells in 
which lead is the constituent metal. The data as to 
number of cells or weight are not easy to determine, but 
it is a well-known fact that Pennsylvania has long been 
the chief center of the industry; and the Vltlue for that 
state, reaching $2,124,259, is reported by the manufac
turers to represent 10, 796,530 pounds of lead plate. 
This amount of lead plate, however, accounts for only 
n.hout five-sixths of the value given. 

The storage battery of to-day of the lead-lead type is 
based upon observations a century old, and upon prac
tical discoveries hy Plante, in Fmnce, in 1860, when 
that inventor constructed the first practical storage cell 
out of two spirally-wound sheets of thin lead, which he 
sepamted from each other by strips of gutfa-percha or 
a septum of canvas. This roll of lead he immersed in 
water with a 10 per cent solution of sulphuric acid. To 
render the cell nctive, be "formed" the plates py pass
ing a current of electricity through them several times, 
changing the direction of polarity frequently and then 
dischn.rging the cell between each charge. As a result, 
the "positive" plate became peroxide of lead, while the 
"negative" plate became ''spongy;" and Plante thus had 
"active material" on the surface of the two plates for 
receiving or storing a charge, and for giving it up again 
when required to furnish current for any purpose; the 
spongy lead ancl the peroxide of lead becoming lead 
sulphate or oxide again, and ready for anqther charge. 

The process of" forming" Plante plates was, however, 
extremely slow, the whole operation of manufacture 
requiring about two mouths. Another distinguished 
French inventor named Faure, whose first patent was 
issued in 1881, lifted the art to a new plane by showing 
thnt it was not necessary to mam;tfacture the plates by 
the tedious method of "forming," but that the active 
material could be mechaniettlly applied, in the form of a 
paste or powder, to thin, flat lead plates so constructed 
as to receive and retain the suqstance. With plates 
thus made the battery is virtually ready for immediate 
use. The paste is usually reel lead for the positive 
plate, and litharge for the negative, combined with sul
phuric acid. As to the manner of associntion, the sup
port plates to which the pnste is applied have, like the 
paste itself, undergone numerous modifications in the 
course of years, the object being to prevent the paste 
under the action of the current from falling out of the 
pockets or bridging across between the support plates, 
thus short-circuiting them; while another object has 
been to prevent the plates from buckling, etc., under the 
strain of work. The plates have therefore been gener
ally stamped into grids with minute partitions, active 
material being pressed into the interstices, to which an 
endless variety of shapes has been gi1ren. After the 
plates have been grouped together in a cell they are 
formed in about a clay by the passage of current as be-

fore, peroxide of lead appen.ring on the positive plates, 
and spongy lead on the negatives. The number of 
plates in any cell thus prepared for market varies, 15 
or 23 not being unusual in twerage sizes, with one more 
negntive than positive. Such a lead-lead cell has a 
pressure when fully charged of about 2.2 volts, which 
falls during discharge; and its working range may be 
said to run down to about 1.8 volts. The output o:f 
these cells is rated in mnpere hours, the amperage of 
any cell depending upon the nature, number, and size 
of its plates-in other words, on the amount of active 
surface exposed to the effect of the current received; 
so that, for example, a 120-ampere hour cell would be 
one built to give l1 discharge of rn nmperes for ten hours 
or equivalent proportions, at a normal steady rate of 
output. Great ingenuity has been shown by manufac
turers in improving on the Plante process, shortening 
the time required in formation, and in increasiug the 
contact surface that can he secured in a Faure cell, 
giving it a greater capacity. 

The lead-lead battery, as represented in the accom
panying figures of mmrnfacture, is often spoken of as 
very heavy, ancl the hope is expressed that it can be 
lightened. It has been pointed out, powever, thnt as a 
matter of fact compressed air yields, weight for weight, 
only 27 per cent of the energy that is obtainable from 
a modern lead-lend storage battery. There are and 
hnve been a great many modifications nnd improve
ments, not only in the lead-lead form itself, bL1t in other 
combinations of plates, such as the lead-zinc, the lead
copper, the alkaline-zincate, and some others, of ,which 
the Edison iron-nickel may be taken as a type. As 
none of these are known to have been manufactured in 
the United States during the census year, they nre not 
further considered here. · 

The batteries are usually placed in jars of glass, pot
tery, hard rubber, or celluloid, if intended for light 
work, but if employed in central stations (to assist in 
furnishing current, which is charged into them by the 
dynamos at times when the plant is not busy), they are 
contained in large tanks, usmilly of wood lined with 
<Jheet lead, associated with heavy copper bars to convey 
the current, and with intricltte controlling mechanism to 
protect the batteries from overcharging, and to allow 
them to come into play automatically when their serv
ice is needed. Specfal types of battery are manufac
tured for clitfererit classes of work, the gTeat bulk of 
them being made at present to go into central stntions 
for light and power, isolated lighting plants, and street 
railway power houses. It appears from careful inves
tigation that the investment in storage batteries for 
such purposes has renchecl, all told, the amount of 
$11,000,000, with a capacity. of 300,000-borsepower 
hours. 

The work of the New York Edison Company may be 
taken as illustrative of the use now made by central 
stations o:f storage batteries to facilitnte their work of 
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i.-:upplying current to the public. This company has in 
operati0n on Manhattan lslan<l no fower than 16 rotary
converter substa,tions, and at near1y all of these storage 
batteries are installed, performing three important 
functions. They insure continuity of the service, de
spite any trouble or accident at the generating plants; 
they .smooth out the irregularities of local demand; and 
they misist in the regulation o-f the system so that the 
lights burn steadily without flicker. The standard bat
tery used in these substations contains 150 cells, each 
cell having a capacity of 4,000 ampere hours at a ten
hom· rate of (\ischarge. Connections from 20 cells at 
each encl of the battery are brought out to the positive 
and negative end cell switches, which are operated by 
a small motor controlled from the mv..in switch, each 
battery huving two end cell switches on each side o-f 
the system, permitting simultaneous connection to bus
bars. These batteries are charged by what is known 
as a booster set. A further i1lustration of this class 
of work is furnished by the operation of electric 
locomotives in the Baltimore tunnel of the Baltimore 
and Ohio Railroad. The passenger trains are hauled 
over the Belt Line from Camden Station to Mt. Royal 
Station, and the freight trains are pushed from Mt. 
Royal Station to the encl o-f the line. In order to 
facilitate the work of handling such heavy trains, a 
storage battery of no fewer than 320 cells was installed 
in tanks each able to hold 51 plates. This battery has a 
present capacity o-f 1,520 amperes at the hour rate of 
d:scharge, and has done such heavy work that even 
when the main power station was out of service for 
four hours the entire load wns carried by the battery 
without trouble. 

In automobile work the requirements have been such 
as to stimulate the ingenuity o-f the man~1facturers to 
the utmost, with the result that an export trade in com
pletely equipped American electric vehicles has been 
established. The heaviest steady work o-f this kind has 
been that clone by the electric livery and express system 
in New York city, where the earlier standard brougham 
or hansom battery consisted of 44 cells, which, complete 
in the tray, with all connecting straps, weighed 1, 790 
pounds, the total weight of such a vehicle with driver 
and two passengers being 5,300 pounds. The bat
tery of the vehicle described would, under average 

. conditions, attain a radius of 2St miles. The later 
equipment of 44 cells has weighed 1,650 pounds only, 
and the mileage capacity has reached 42. 7 miles. Of 75 
batteries of the latter type in steady service, it is stated 
that in about a year they had made an average of 3,742 
miles each, and seven o-f them had made 4,500, the 
maximum being 4,958. The average capacity was then 
4'1; hours at an outimt of 39 amperes. These and other 
figures of automobile work indicate steady improye
ments in manufacture from which the extension of the 
industry is predicable, entirely aside from central-station 
work or the introduction of newer and revolutionary 
types. 

The storage battery has also been manufactlll'ed for 
electric launches and for street railway work. The 
number of launches thus equipped is not known, u 
separate report not having been taken, but they are 
increasing all over the country, particularly in con
nection with parks reached by trolley circuits, from 
which they cuu be charged with current. The largest 
fleet of this kind manufactured was that :furnished for 
the W orlcl's Fair at Chicago in 1893, consisting of 50 
launches, each about 36 :feet in length and equipped 
with 66 cells of battery. During the fair the number 
of passengers carried reached 1,000,000, and on Chicago 
Day the 50 boats made 622 trips, each of 3 miles, and 
carried 25,000 passengers, an effective illustration of 
possibilities in that direction. Storage-battery boats of 
this type have now become quite common and are 
being built for various classes "of work, including 
floating-hospital service, police patrol, etc. 

As to storage-battery street cars, upon the develop
ment of which, during the past decade, manufacturers 
built high hopes, very few remained in operation at 
the close of the l)eriod, and the only nutable instance 
of present work in America is that furnished by one of 
the short cross-town lines of the Metropolitan system 
in New York. At one time the objections entertained 
in many cities to the overhead trolley favored the belie-£ 
that storage-battery street cars were destined to enjoy 
general adoption in spite of the costliness of their op
eration and maintenance; but the success of the under
ground trolley, deriving current through a slot beneath 
the car, came in time to prevent this development. 

A litt1e work has been done in the construction of 
portable equipments for use in such places as mines, 
etc., where it is difficult or dangerous to introdu co 
wires carrying live.current, but the results are trivial, 
and have made no impression on the industry. 

PRIMARY BATTERIES. 

Table 8, dealing with primary batteries, shows this 
class o-f apparatus divided into 3 kinds-liquid, testing, 
uncl dry-and indicates a total output or $1,119,444:, in
clusive of $232,061 for battery parts. Work in the 
field of primary batteries, during the period covered 
by the two census reports, has l)een subject in a nota
ble degree to restrictions arising from the more gen
eral resort in the telegraph and telephone office to the 
use of current generated by dynamo electric apparatus, 
and to the substitution of storage batteries. At one 
time it was impossible to visit any large telegraph office, 
for example, without being confronted by the spectacle 
of a large battery room occupied by several hundred 
cells connected to the different circuits. At the pres
ent time the untidy battery room, with its nrnne1·
ous jars, its acids, and its incessant handling of the 
cells for cleansing and renewal has practically disap
peared from all the large telegraph centers, and ha<s 
been replaced by dynamo rooms occupying much loss 
space, free from fumes and gases, and furnishing cur~ 
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i·ent in the widest possible range of pressure and vol
ume. In the same manner the changes in the tele
phonic art have lessened the call for batteries, while 
even in the ordinary hell and annunciator work there is 
a tendency to employ dynamo current wherever the 
equipment runs above a few circuits and bells. On the 
other hand, however~ the perfection and greater cheap
ness of the dry battery during the last few years have 
given an enormous stimulus to its utilization, so that 
many varieties are now on the market, and they have, 
by their great cleanliness and convenience, led to the 
installation of hundreds of thousands of small electric 
bells and other appliances throughout the country. 

The cells included under the liquid ela::;s in this 
report, as returned by the manufacturers, are of both 
the open and the closed circuit type, largely of the 
former, and might also be divided into single and two 
fluid cells. The statistics of the closed circuit, or 
gravity, or constant type, would undoubtedly be larger, 
but for the fact that large telegrn.ph companies using 
them do not usually go into the open market to make 
purchases, hut execute their own installations and re
newals, shipping the crow-foot zincs and other e:ements 
to the various offices in accordance with the demand. 
The gravity battery, or the ordinary telegraphic type, 
is a glass jar about 6 inches in cUrtmeter and 8 inches 
high, with a copper plate at the bottom of the cell and 
one of crow-foot zinc at the top, suspended from the 
Tim by a notched bracket or hanger. Sulphate of cop
per, or blue stone, is placed at the bottom of the cell 
around the copper plate, and sufficient water poured in 
to cover the zinc at the top, the blue stone dissolving 
rapicUy and forming the sulphate of copper solution. 
After the cell has been in action a short time, sulphate 
of zinc is formed in solution in the water at the top, 
and the heavier sulphate of copper remains at the 
bottom; and owing to thcil' respective specific gravity 
the two :fluids do not mix. The other familiar type of 
primary battery, called the open circuic, of which 
the best known is the Leclanche, is in reality much 
more an article of manufacture, and has been very 
largely supplied in the past for electric bells and for 
telephone work. It is a zinc-carbon battery, in which 
the exciting liquid is a solution of sal-ammoninc and not 
diluted acid. The varieties of suci1 open-circuit cells 
are, however, almost endless, and their production 
would still be multiplied, but for the check interposed, 
as already noted, by the changes in telephonic opera
tion anEl by the use of the dynamo in telegraphy. 

The manufacture of primary testing batteries is quite 
small, but should be presumably larger than is indicated 
by the returns, the schedule from only one state itemiz
ing this product. Testing batteries as manufactured in 
this country n.re usually of the chloride of silver type; 
the elements in a very small glass tube consisting of a 

rod of chloride of silver and silver wire, a rod of chem
ically pure zinc, and $al-ammoniac liquid, the whole 
being sealed by 1n.eans of paraffin wax. A number of 
these cells are packed in a small box and so arranged 
that any given portion of them can be switched into 
circuit; and their use in such portable state is usually 
to test the insulation resistance of electric wires and 
cables. Cells of the same class are also used for med
ical purposes. 

The word ''dry" in connection with the third class of 
batteries, which has come into very large use within the· 

· last ten years, is a misnomer, the batteries not being
actually "dry," but having, instead of liquid solutions. 
around the carbon or zinc, paste-like substances which 
are capable of retaining moisture for a long time, or 
which are hygroscopic, or which can be fumished occa
sionally with a small amount of liquid. The fact that in 
these batteries there are no free liquids to spill and 
damage the surroundings, and that practically no atten
tion whatever is required, bas given them immense 
popularity, especially for portable purposes, as in elec
tric gas lighting and in small pocket lanterns; also for 
push buttons in carriages, trains, steamboats, houses, 
etc. The reduction in price has also greatly assisted in 
the popularization of this article, the cost per cell being 
to-dlly only a little more than 10 cents, while only a :few 
years ago it was three or four times that amount. 'l'he 
value and importance of this minor piece of n.pparatus 
in assisting many other ap1Jlications can not be too. 
strongly emphasized. 

Some of the primary batteries included in the above 
table are in successful use for the propulsion of fan 
motors and other small power devices, but the re
peated attempts at the perfection of cells adequate to 
furnish a steady current for driving automobiles, :for 
lighting, or for motors attached to machinery have 
proved failures, and .the only battery of this type 
included in these retnms, so far as the schedules would 
indicate, is the Edison-Lalande, with elements of zinc, 
copper-oxide, and caustic-potash solution. At its low 
voltage, this cell will furnish current steadily in con
siderable volume, and is employed for the operation of 
such apparnfos as phonographs, in which t.he motive 
power employed, while smitll, is used continuously and 
amounts in the aggregate to a rnoderately large figure. 
As a general thing, however, the cheap production of 
current by the dynamo, especially during the past dec
ade, has left the economic possibilities of the primary 
battery far behind, a fact which will be readily under
stood when it is stated that the unit 1,000 watt-hour of 
electric eiiergy derived from the primary battery would 
cost in the consumption of zinc alone nearly 10 cents, 
to say nothing of all the other items and the enormous 
depreciation; while in a dynamo central station the cost 
of coal for the same output will not be one-half cent. 
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In other words, as already noted elsewhere, electricity 
depending upon the consumption of zinc in a battery 
it; at least twenty-five times as costly as current obtained 
from the consumption of coal under a boiler fumishing 
steam to an engine, which in turn drives the generating 
<lynamo. Current from central stlttions is supplied 

to-day at prices ranging from 20 cents down to 5 cents, 
and possibly even lower for very large quantities. 

CARBONS. 

Table 9 shows the kind, number, and value of carbons, 
by states, 1900. 

TABLE 9.--CARBONS: NUMBER, KIND, AND VALUE, BY STATES, 1900. 

LIGHTING. BATTERY. BRUSHES, FURNACE. MISCEJ,J,ANEOUS, 

Aggregate 
value. 

Establishments re- Estab- Esta!Jlishmcnt.q re- Est.ill· 
porting quantities lish- porting quanti- lfah-STATES. 

Total 
value. 

and values. mentq Num- '.l'otal ties and vt1lues. ments 
report- 11,~~- Value. Number. Value. ber. Value. value. report-

11----,-----11 v!~'ffes vii~fes 
Number. Value. only. Number. Value. only. 

United States __ Sl, 731, 248 $1, 2G3, 732 1 1'=7=2,=95=5,=92=2=IS,=l,=2G=2,=6~='3=ll=S=l,==10=91355, 583 $30, 777 5, 701, 143 S13G, 079 41, 749 $10, 97<1 $289~8~ 12, 176, 522 ~ 115, 461 

rninois........... 170 ··-········ ............... __ .. ____ -----·-· ·-······ -------- ______ ,, __ ......... ....... ........ 170 20,000 170 .... _ ... 
Indiana ... -...... 182,000 182,000 28,000,000 182,000 ------ ............ ______ ................... .,_ ................ - ............ -................. .. 

................................ ____ _,_.,_ 319,583 27,864 373,294 9,742 ,.,, ___ ........ 5,461 ......... _. ·---·---- 5,461 New Jersey . . . . .. 43, 067 
New York........ 17,667 
Ohio---- .. ····-·· 1,311,560 
P.ennsylvauia. _.. 176, 784 

2,713 65,118 1,604 1,109 36,000 2,913 120,238 12,041 .... - .. _____ .. _ ............................. --------
970,202 132.414,866 970,202 .. -............. -·-----· 3,959,285 90,129 36,749 8,974 242,255 12,000,000 242,255 ,_ _____ • 
108,817 12,475,938 108,817 ........ _ ....... -·----·- 1,248,326 24,767 5,000 2,000 41,200 15G,522 41,200 ....... . 

The use of carbon is so closely associated with the 
development of electrical manufacturing that it has 
become well-nigh as essential as copper. Hardly a 
branch of the industry can he named in which carbon 
in some form is not re1ied upon as an auxiliary or indis
pensable factor, and this is true of the latest develop
ments no less than of the earliest. This was evidenced 
-at one of the recent exhibitions, where a single carbon 
company displayed in the smaller forms of its manu
facture no fewer than 1,000 different shapes of the mate
rial, the forms and sizes ranging all the way from small 
globules less than one thirty-second of an inch in 
<liameter to large electrodes used in smelting, of which 
the weight reaches as much as 600 pounds. At one end 
-0f the scale of utility is the tiny granule used in a tele
phone transmitter, while at the other are solid carbons 
flO inches long and 9 inches in diameter, or blocks 10 by 
10 inches, employed in electrolytic and smelting work. 

Carbon has long been a material used in primary 
battery manufacture, and electrodes of it are part of 
the most efficient forms of cells of the wet and dry 
types. But it is in electric lighting that its value has 
been most appreciated, for both in the arc light and in 
the incandescent lamp it is a vital feature. The arc 
light depends upon its consumption, and hence even in 
"inclosed" arc lamps its renewal is a matter of impor
tance. Details of these different items are given in 
Table 9. 

Early in the century, following up kindred experi
ments, Sir Humphry Davy showed that small cubical 
sticks of carbon, whose points were separated from each 
other about the sixteenth of an inch, would emit a bril
liant flash of light when a current of electricity was 
passed through them. His carbons were composed of 
}Jowdered wood charcoal mixed with a little sirup of tar, 
molded into shape under a pressure of about a hundred 

pounds to the square inch, and baked in a crucible in a 
very hot fire. During the next seventy years number
less experiments were made in Europe and in this coun
try to produce carbons :from a variety of mixtures. 
The electric dynamo and arc lamp not having been per
fected until the closing years of the decade 1870-:1880, 
the demand for carbon electrodes was very limited. 
Consequently they were made only by hand in two or 
three continental laboratories, on the smallest scale and 
at a very high cost. In 1876 the principal maker, Carre, 
sold his carbons at from 35 to 40 cents each. 

With the introduction of the Brnsh dynamo and arc 
lamp a large commercial demand was quickly created, 
and how to supply carbons of high quality at a low 
cost for these lamps became a problem fo1: electricians, 
second only in importance to the invention of the arc 
lamp. Mr. B. F. Miles, who was engaged for some 
years in the industry, notes that the first step in this 
problem was to find suitable raw materials. Search 
had been made on both continents with comparative 
failure. Carbon produced in gas retorts seemed the 
most feasible, but the varying impurities and refractory 
nature of this material made it at best a makeshift. 
Till the fall of 1878, however, it was the principal source· 
of supply, and carbons were still made in rectangular 
form with blunt ends. Philadelphia has a large number 
of arc lamps with such carbons in use at the present 
time, notably at Fairmount Park. The first American 
carbon manufacturer was David Thompson, of Newark, 
N. J., whose plant was only about 20 feet broad by 
30 feet long, comprising a band mortar, a rude brick 
oven and mixing pan, a hand bolting and grinding outfit, 
and a few iron and steel molds. with which he made 
the fii·st arc-light carbons produ~ed in this country. 

The development of the American carbon industry is 
due largely to two men, the celebrated inventor, Charles 

r 
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F. Brush, and the late Washington H. Lawrence, of Cleve
land, Ohio. ·while engaged in the invention of his arc 
dynamo, Mr. Brush had necessarily been investigating 
the nature of carbons and planning for their manufac
ture. In 1877, with Mr. Lawrence, he began a series 
of experiments on petroleum coke, and located the 
desired supply of commercial carbon in its ritw state 
within a mile of the Brush Electrical Company's fac
tory. The Standard Oil Company for years had been 
buming the last product of the distillation of crude 
oil, formed at the bottom of its paraffin stills. Shov
eled from the stills in great lumps, like the largest 
anthracite coal, it resembled the latter at a little dis
tance in its shiny black appearance. This refuse prod
uct of oil was to give to the world, by electricity, its 
most brilliant light. 

Mr. Brush was puzzled over some properties of the 
raw material, which is pure carbon, it is true, but also, 
like the purest anthracite coal, a nonconductor of elec
tricity in the raw state. After having heated the coke 
in a little crucible in a forge fire, he found that the 
nonconductor changed into a conductor, and the main 
result was gained. Experiments were then conducted 
to ascertain the grain best adapted for burning in the 
electric current. These results attttined, it was decided 
that the best adhesive material to bind the particles of 
carbon together was coal-tar pitch, and the bases of the 
new manufacture were then broadly laid, to continue 
clown to the present time, with such other slight addi
tions as the experience of manufacturers has found to 
be advisable, and with a greater resort to automatic and 
labor-saving machinery. One of these improvements in 
manufactnre was plating the carbons with a very thin 
deposit of copper, to add to their conductivity, etc. 

Out oj the product thus created sprang a notable 
industrial development, which resulted after due time in 
the consolidation of 12 plants, representing three•quar
ters of the carbon industry of the entire globe. One 
plant alone, in the period covered by this report, had a 
factory covering 25 acres, with 18 acres. o:f :floor space, 
employing 500 men, with a capacity of over 4.,000,000 
carbons for arc lamps per week, not to mention carbonR 
of great variety in other branches. It will be noted 
that the retnrns account for lt production in 1900 of 
1'72,955,922 carbons for arc lamps. The production 
would have been larger but for the steady supersession 
of open arcs by inclosed, the latter requiring a new set 
of carbons but once in 100 hours, whereas the older open 
type required new carbons once a day. Nevertheless, 
the inclosed arc lamps have stimulated the production 
of a higher grade of "soft core" carbons, commanding 
a better price. 

Next to the arc-light carbon industry in the census 
period comes that of carbon brushes. The use of these 
is now universal, especially in electric railway work, 
the copper brushes previously used, with the action of 
dw.;t and grit from the street, cutting too deeply into the 

collecting commutators of the moto1~ under the ca1\ 
To quote the language of one distinguished authority 
who studied the problem at close quarters: 1 

"In the early days of electric railway work one of the chief set
backs was the enormous wear and tear of certain parts of the 
machinery, chi1:fly those known as commutators. This difficulty 
was solved by the invention and application of carbon blocks in 
place of metal brushes. The carbon brush thenceforth became 
almost as essential to the railway motor machinery as the carbon 
stick is to an arc lamp, and did more than anything else to change 
the prospect of failure into inevitable success." 

This is true not only of street railway motors, but of 
the largest generators and the smallest office fans, upon 
the commutators of which will also be found carbon 
brushes, imparting a smooth glaze to the metal instead 
of cutting deep, destructive furrows into it, as did the 
copper wedge strips previously used. · 

GRAPHITE. 

This section of the report as to carbons would not 
be complete without reference to the production, artifi
cially by means of electricity, of graphite in large quan
tities, permitting its greater utilization at lower cost in 
the electrical and other arts. Mr. E. G. Acheson, to 
whom is clue the development of the now familiar abra
sive carborundum, experimented in 1895 with a process 
for the purification of coke by direct heating with the 
electrical current. This volatilized the impurities and 
left the carbon in a practically pure state, with greatly 
increased electrical conclucti vity--in other words, there 
w"as at least a conversion to the graphite state. Later 
in the same year he applied for a patent for the conver
sion of carborundum into graphite by subjecting it to 
heat that would be sufficient to volatilize the silicon out 
of the compound, leaving the graphite. In this process 
the regular charge of coke, sand, salt, and sawdust 
employed in making carborundum is packed around a 
carbon core, the current through the core regulated so 

1 
as to first form, and then decompose the crystalline 
carbid of silicon. The result of this and later practical 
developments was the formation of a manufacturing 
company to put the product on the market, so that ns 
early as 1897 there was an output of 162,382 pounds. 
The methods and processes experimented with and per
fected include a wide variety of graphite articles, such 
as electrodes for metallurgical and chemical work, 
graphite in bulk for grains or powders, rheos~ats, the 
"lead pencils" of commerce, and other products. 

In connection with this work it should be recalled 
that Moissan, the Frenchman, who has pushed the 
employment of the eleetric arc so far as to produce 
minute fragmentary diamonds in his furnaces, noted in 
1896 the production of graphite from a diamond heated 
in the arc and from the similar treatment of sugttr chn,r
coal purified by chlorine and of purified ·wood charcoal. 

1Elihu Thomson, The Forum, January, 1898. 
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It was, in fact, cl17,e to bis investigation in this field that 
he was led to bis celebrated observations on the forma
tion of diamonds by the sudden cooling in mercury or 
lead of molten iron saturated with carbon. Out of all 
such work it was but natural that fanciful speculations 
should arise as to the possibility of establishing factories 
for the regular manufacture of genuine diamonds at 
Niagara Falls, where the cheap current and other essen
tials would be available, but nothing has resulted within 
the period under consideration from these plausible ancl 
sanguine theories. The fact remains, however, that in 
our modern electrical furnaces diamond dust bas been 
proQ.uced, and the steps leading to the manufacture of 
larger crystals will be but sequential. 

As to the use of electrically manufactured graphite, a 
chamcteristic feature which distinguishes it from other 
forms of graphite, is that it can be easily cut up by nm
chines. This makes it possible to cut easily artificial 
graphite electrodes of any form required in the arts. 
Some interesting results and compltrative tests with 
amorphous carbon electrodes and with graphite elec
trodes in practical fnmace work in the industrial proc
e8ses on a large scale, show the much greater resistivity 
to oxidation of the graphite electrodes. Their effi
ciency was found to be from four to eight times as great 
as that of amorphous carbon, while their price was only 
three times as great. Graphite anodes are hig·hly rec
ommended for the electrolysis of chlorides, in which 
work they are practically indestructible, but they are 
not recommended for the electrolysis of sulphates. 

ARC LAMPS. 

Table 10 shows the number and value of open and 
inclosecl arc lamps, by states, 1900. 

TABLE 10.-ARO LAMPS, OPEN AND INCLOSED: NUMBER 
AND VALUE, BY STATES, 1900. 

STATES, Total 
value. 

OPEN, IN CLOSED, 

Number. Value. Number. Value. 

--------1----11-----------
United Sltttes ........ $1,827,771 23,056 ~276,481 134,531 $1,551,290 

Connecticut ............. .. 
Illinois .................. .. 
Indi!ma .................. . 
Massachusetts. ___ ........ . 
New Jersey ....... _ ...... .. 
New York ................ . 
Ohio ....... : .............. . 
Pennsylvania ... __ ....... . 
Rhode Island ............. . 

18, 093 
120, 3fil 

91, 980 
729, 815 
126, 705 
231, 367 
311,500 
195, 950 

2,000 

1,391 18,093 ................... . 
6, 297 57, 307 6, 025 GR, 054 
2, 193 30, 096 5, 322 61, 28,l 
8, 291 100, 000 56, 874 629, 815 

222 1, 880 8, 180 124, 825 
2, 612 39, 005 18, 655 191, 762 

950 12, 200 26, 100 299' 300 
1, 500 H, 700 13, 375 181, 250 

200 2,000 ·-········ ......... . 

The aTc lamp bus been so long before the public, 
conspicuous on every main thoroughfare, that it is one 
of the best-known products of electricf1l industry. It 
is a familiar fact that in arc lamps the lig·ht is created 
by the passage of current between two ::;lightly sepa
rated sticks or pencils of carbon, the consequent con
sumption of the carbon producing and maintaining an 
"arc" of bluish-white flame at the gap between the 

two points. The light is thrown downward from the 
"crater" 0£ the upper carbon. The manufacture o:f 
arc-light carbons has been treated under another section 
o:f this repo~t, in which were also discussed applications 
of the arc to metallurgical processes. The arc is also 
applied to welding metals together, and, being the most 
intense source of artificial heat that is known, its uses in 
this respect arc increasing rapidly. But no consideration 
is given here to melting, fusing, or welding operations 
with the arc, ttltbough the electro-magnetic and other 
mechltnism for controlling the ":feed" of the carbons 
i.s virtually similar in aH instances. Such mechanism 
in lamps is made to bring the carbons together in ordet 
to complete the circuit and strike the n,rc, to keep the 
carbons at a suitable distance apart, ltnd then to £eed 
the carbons together as they become consumed. 

Arc lighting began with but one or two lamps sup
plied with current from the dynamo, but the machines 
were soon developed, especially in America, to carry 
10, 25, or 40 arc lamps in one series circuit, each lamp 
being provided with shunting devices to continue the 
operation 0£ the circuit should trouble develop in one 
lamp; and currents of 10 amperes and 40 or 50 volts 
to the arc were used, the current being furnished from 
direct current dynamos. All the circuits without ex
ception were CfLrriecl overhead on poles, and as the 
voltage was high, the frequent brettkage of the wires 
by storm, accident, etc., resulted in many interruptions 
o:f service, deaths, and fire. For many years the manu
facture of arc fomps and all that pertained to their 
operation was continued on the direct current, constnnt 
current, series, open arc basis, but the census period 
under review witnessed a renmrkable change to constant 
potential, multiple, inclosed arc methods, with current 
supplied not :froi11 dynamos builf speeiiica1ly for iirc 
lighting, but from direct or altern11ting dynam·os :feed
ing· in.canclescent lamps also. Throughout the earlier 
period, from 1880 to 1890, arc lighting was conducted 
as a separate industry. Many concerns built only nro 
lttmps or arc dynamo8, licensing central station com.pa
nics, which furnished. only arc lamps for street and com
mercial purposes; but from 1890 begm1 a great develop
ment of modern lighting methods, under which the same 
companies undertake to operate lights and motors of all 
classes over the same common circuits and to sell current 
for all uses whatsoever. This revolution was largely 
fostered by the introduction of the alternating current. 
The arc lighting systems had covered hirge territories 
with tt few series circuits, along which lamps were 
spar8ely scattered. The incandescent lighting com
panies had occupied limited areas, within whieh Cl11'

rent at low voltage was supplied over heavy co1Jper 
mains, chiefly underground. The flexibility and range 
of reach of the alternating current brought the two 
methods together with irresistible power, and by 1900 
tho work of unification, accompanied very genel'a1ly by , 
that of financial consolidation, hacl been almost univer
sally effected. Statistics carefully compiled during the 
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second quarter of 1899 showed 2,360 central stations 
owned and operated by private corporations, reporting 
280,439 arc lamps, 2,679,432 direct inc11ndescent, ·and 
5,380,932 alternating incandescent lamps 'On their cii'
cuits, with 1,159, 788 horsepower of motive machinery 
in their generating p1ants. To this should be added 
the municipal p1ants owned by communities and the 
isolated plants, in order to get au accurate idea of the 
field to which manufacturers have had to supply ap
paratus. With regard to municipal plants, it may 
be noted that in the fourteenth annual report of the 
Commissioner of Labor, :for 1899, published in the 
census year, it was stated, as the result of the investiga
tion into water, gas, and electric light plants in the 
United States, that there were 460 municip1tl plants, of 
which 320 reported an investment of $10,908,82U, these 
plants being almost wholly employed for arc lighting 
service. As to isolated lighting plants, their number 
.and magnitude is a subject of mere conjecture; but 
there are probably over 20,000 of all lcinds, and the 
lamps, with those in municipal plants, have been esti
mated to number nearly as many as those furnished by 
private companies giving public service. 

Arc-lamp manufacture for inany years was governed 
by the fact that the carbon was burned very quickly. 
Operating on direct-current circuits, the positive, upper 
carbon had to be fed dowu steadily to maintain the 
arc, the consumption of a one-half inch carbon stick 
in a nominal 2,000-cancllepower lamp being about 1 
inch every hour and the negative mtrbon about half r.s 
fast. This fact led at iirst to tho development and 
manufacture of lamps with narrow, fiat carbons, instead 
·Of pencils, so as to give the arc plenty of material to 
work upon, but with all these forms the arc was 
unsteady, and this resulted in the evolution of the 
double-carbon lamps, in which two sets of pencils or 
cylindrical carbons are placed in tho saine globe, with 
·clutches and other devices for causing the arc to burn 
first in one pair and then in the other pttir of carbons, 
or to switch in one set of carbons after the other pair 
has been consumed. In this manner the necessity of 
frequent trimmings is obviated, and lamp8 are secured 
-which will burn through the longest winter night or 
for more than one night without renewal of carbons 
by the lamp trimmer. These remttrks as to carbon con
sumption in direct-current series lamps apply to alter
nating-current lamps, except that in the latter, as each 
carbon is altemately negative and positive, the two 
pencils burn awtty equally. Such lamps also have to 
be supplied with Cllrrent through transformers, and 
another point is that the number of reversals of 
current per second has a good deal to do with the 
stettdiness of the light. Even the very best of the old 
·open arc lamps had a tendency to flicker, and below 35 
'periods" or double reversals per second, the unsteadi

ness of the alternating arc is apparent. On the other 
band, above 70 periods, the alternating arcs make a 

disagreeable humming; and 60 cycles is the frequency 
that has therefore been adopted in lamps of this class. 

A third class of arc ,lamp8 in regular manufacture of 
late years are those of the direct current, constant poten
tial type, which are put not on separate circuits, like the 
earlier series form, but on the same circuits as inmtn
descent lamps, motors, and trolley cars. As the volt
age of incandescent circuits is, say, 110 and 250 volts, 
and as each arc lamp requires but 45 to 50 volts, they 
are put in groups of two or four across the mains, while 
in trolley work, whel'e the voltage is 500, they will be 
put eight or nine in i:mch a series; in all cases with a 
resistance to help equalize the voltage and render the 
system commercially operative, the resistance being 
placed either in the lamp hood or at some convenient 
place near by. 

The significant development in arc lig·hting of the last 
few years is indicated, however, by the fact that of the 
158,187 lamps reported as manufactured in 1900, only 
23,656 represented all the various open types. One of 
the chief drawbacks in arc lighting has been the f!tct 
that, in spite of the volume, brilliancy, and cheapness of 
the light itself, the labor item due to the necessity of 
frequent renewals of the carbons has always been a 
serious one. Hence at the very beginning, on the 
principle that when air is kept away from the carbon it 
burns longer, being deprived of oxygen, the attempt 
was made to inclose the arc. But these efforts, though 
renewed, were not successful until, about midway 
in the present census period, 1890-1900, the work 
of various inventors resulted in the production on a 
commercial basis of excellent inclosed arc lamps, in 
which the gradual disappearance of the carbons is clue 
rather to volatilization in the glass chamber than to 
combustion, their life being so prolonged that the lamps, 
instead of requiring the daily services of a trimmer, can 
go at least one hundred hours, or even two or three 
weeks of average duty. The ltnnual saving effected has 
been estimated at $12 to $15 per lamp. The carbon 
points in these lamps are housed hy a snrn.11 opalescent 
inner globe, whir.h is very nearly air-tight, and which 
again is surrounded by a tightly fitting outer globe. 
The o,rc burns, therefore, in a residual tttmosphere of 
carbon monoxide and nitrogen in ti heated, rarefied condi
tion; inflow of the outer air is checked, and in a clirect
current inclosed lamp the consumption of the negative 
carbon will not exceed one-fiftieth of an inch per hour, 
while the positive carbon will not burn away faster 
than one-twentieth of an inch. Initial difficulties ancl 
objections to these lamps have been rapidly overcome, 
different types for various forms· of current have been 
successfully introduced, and while arc lighting for over 
twenty years depended upon the "open" lamp for its 
great development, it will be noted thut in 1900 the 
production of "inclosed" a.re lamps. was neurly six 
times as large as that 0£ ''open," or 134,531 as compared 
with 23,656. A great stimulus has also been given to 
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alternating-current arc lighting, which was not pre
viously a very brisk part of the industry, and it appears 
:from a recent inquiry that wherea'3 street lighting with 
direct-current series inclosecl arcs is done in 73 cities, in 
no fewer than 326 it is done with series alternating 
inclosed lamps, deriving current from constant curl'ent 
transformers. The census :figures are eloquent as to 
the dwindling demand for the old open arc lamp fed 
with current from direct-current dynamos. 

SEARCH-LIGI!TS AND PROJECTORS. 

Table 11 shows the number and value of search-lights 
and projectors, by states, 1900. 

TABLE 11.-SEARCH-LIGHTS AND PROJECTORS: NUMBER 
AND VALUE, BY STATES, 1900. 

STATES. Number. Value. 

United States.......................................... 8, 283 $225, 635 
== 

Illinois .................................................... .. 
Louisiana .................................. : ............... . 
Michigan .................................................. .. 
New Jersey ................................................. . 
New York .................................................. . 

~v~!~oiis';ii::::::::::::::::::::::::::::::::::::::::::::::::::: 

475 46,050 
1 30 
4 400 

30 6,500 
7, 689 162, 655 

80 8,000 
4 2,000 

An auxiliary branch of tlfo arc-lighting industry is 
noted in Table 11, showing the manufacture of 8,283 

search-lights and projectors in 1900, of a value of 
$225,635. These lamps are of various classes, chietly for 
stage lighting, shtp lighting, use in photographic night 
work, and military operations. Special forms are also 
manufactured for lighthouses and for advertising uses. 
Such lamps are generally of the focussing type, where 
the crater of the arc is kept at the focus of the retlcctor 
or lens, the positive carbon being :feel twice as fast as 
the negative. Lamps of the search-light type attain a 
great size, and one exhibited at Chicago in 1893 had 
a reflector 5 :feet in diameter, and required nearly 14 
horsepower o:f current to consume carbons of ii!- and 
1t inches in diameter, the ordinary lamp taking less 
than 1 horsepower. Even larger reflectors are used. 
At the other extreme of the scale are the projectors 
used in electric stereopticons for lecture purposes, the 
manufacture of which is rapidly increasing. As to 
search-lights :for marine work, hardly an American rive1· 
steamboat, coasting or ocean steamship, steam yacht, 
etc., can be found without such an equipment. 

INCANDESCENT AND :MINIATURE LAMPS, X-RAY BULBSt 

VACUUM TUBES, ETC. 

Table 12 shows the number and value of incandescent 
lamps, by states, 1900. 

TABLE 12.-INCANDESOENT LAMPS: NUMBER AND VALUE, BY ST4-TES, 1900. 

16 CANDLEPOWER, 
BEi.OW 16 CANDLE· 
POWER FOlt LIGHT· 

ING SERVICE. 

ABOVE 16 CANDLE· 
POWER, SOCKETS, BABES, E'l'C. 

Estab· 
llsh
mcnl~ 

reporting 
values 
only, 

STATES, Aggregate 
value. 

Number. Value. Number. Value. Number. Value. Tot!LI 
value. 

Establishments re
porting quantities 
and values. 

Number. Value. 

United Stutes ........... :........ $4, 03G, 112 21, 191, 131 $2, 910, 023 2, 900, 817 $308, 626 1, 222, 250 3223, 53·1 $fj93, 929 12, 099, 400 $<!08, 270 $125, 651} 
= 0 11====1•===·· = ==c--== =o=~ = 

Colomdo ............................. . 
Con nectlcnt ......••.•.••.•••.........• 

32, 000 
428, 357 
101, 850 
20, 400 

663, 278 
159, 280 

196, 200 29, 500 6, 750 1, 000 4, 050 1, 500 .. .. . . . .. . .. . • . • . • . . . • .. . . . . . • • • • ....... .. 
395, 980 63, 357 . . . • • . . . . • . . . . .. .. . . .. . . . • • • . . . . . . . • . • . . . . . . 365, 000 8, 87li, 400 HOli, 000 ........ .. 
571, 919 9.1, 850 10, 000 2, 500 9, 000 4, 500 ......................................... . 
120, 000 20, 400 

lllinois ............. : ... .............. . 
Kentucky ........................... .. 

3, 2li9,615 .191,415 .. ••·· 2;-000· ...... 2-0-0· ..... oo;oao· ... fii;uiis· .. iio;ooo· ..... i5;oao· .. · io; ooo· ... ioo;ooo 
791i, 403 15V, 280 

MassachUBetts ........................ . 
J>IiS!"OUr! ............................. . 

~~i~ ¥~:k~ ::::::::: ::::::::::::::::::: 
Ohio .................................. . 
Pennsylvania ........................ . 

1, 130, 803 
46, 956 

1, 034, 580 
325,329 
03,279 

::~~~:M~ :~u~~ ::~:!~~~::~: ::~~~~~i~: ····:~n~r ···~nir ;;;~~~~~; :::~~~~~:~~~ ::~~~~~:~: ;;;;~~~~~ 
1, 863, 183 325, :l29 

Rhode Island ......................... . . ....................... :::::::::::: :::::::::: :::::::::::: :::::::::: ... 93;279· ··3;2os;aaa· ···93;279· :::::::::: 

·while arc lamps, whether open or inclosed, depend 
upon the consumption of carbon by the passage of cur
rent between two slig·htly separated points, the incandes
cent lamp involves the use of a nonconsuming carbon fila
ment sealed in a bulb from which the air has been thor
oughly exhausted. The incandescent, also, is made in 
small units, usually of 16 candlepower and often of 1 or 
2 candlepower, whei·eas the arc light has· never been 
finely subdivided, and the smallest manufactured in any 
quantity are nominally of 1,200-2,000 candlepower. At 
one time efforts were put forth to introduce incandescent 
lamps of as high as 500 candlepower, but they never 
became popular or cheap. The largest obtainable now 
are 50, 100, and 150 candlepower, these sizes being 

rarely seen. Hence the arc Ja,mp has been adopted for 
outdoor use or for large interior spaces, and the incan
descent lamp has found its best employment in doing 
the ordinary work of illumination to which candles, oil 
lamps, and gas jets are commonly applied. It is dne 
to the popularity of the incandescent lamp that electric 
lighting has been so rapidly adopted during the past 
twenty-five years, and has reached a basis of parity with 
gas as to investment and income. The census report by 
Mr. Hunt for the American gas industry in 1900 l:lhowod 
877 establishments, with a capital of $567,000,50G, mid 
a in·oduct valued at $75,716,693. 

The figures o:f central station electric lighting it\

ceipts, aside from isolated plants, in which it i:-:; esti-

I 
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mated as many arc and incandescent lamps are employed 
as in stations, are already equal to those of gas, and the 
rate of growth appears to be ruuch larger. The intro
duction of electricity has given a marked {ltimulns to 
the illuminating art in general, and it is universally ad
mitted that cities, villages, :factories, residences, etc., are 
better lighted than ever. The arc light has proved the 
cheapest illuminant of all for the street;;, and is the only 
form employed for the thoroughfares in hunclreds of 
communities; but gas has still somewlrn,t the advantage 
of the electric incandescent in cheapness, although the 
price of current is being steadily lowered tis the power 
houses grow larger and the facilities for generation and 
distribution are improved. A most notable :financial 
tendency has been the consolidation in a great mttny 
cities and towns of the gas and electric light plants in 
the hands of one local company. The incandescent 
lamps themselves also cost less, the price per lamp being 
15 or 18 cents compared with 75 cents and $1 upon 
their introduction twenty years ago. 

The first notable improvements toward commercial
ism in the incandescent lamp were made about 1878, 
when the use of it special filament of platinum wire in 
the air-exhausted bulb was found feasible, although 
many previous attempts in this direction.were recorded. 
The great advance came with the substitution of carbon 
for platinum and other metals. The carbon used as 
the filament to be rendered incandescent by the passage 
of the current was speedily brought to its present 
thread-like form, and a variety of :fibrous carbon mate
rials were selected as the best, such as paper, bamboo, 
cotton and silk, and amorphous "cellulose," the latter 
substance being that employed for the great majority of 

~ the lamps reported in the census year, although bamboo, 
once universal in Edison lamps, is still employed in certain 
special kinds. The raw substance, after being squirted 
through dies into :filamentary shapes, is carefully car
bonized in crucibles, and then these thrm1ds are treated 
or ~'flashed" in a "hydrocarbon" or gasoline Vitpor. 
Graphitic carbon deposits in a shell integmlly around 
each, so that it becomes smooth and steely and has the 
requirecl resistance to develop the given candlepower 
with the predetermined pressure and amount of cnrrent. 

The processes of preparing the filaments vary with 
different manufacturers, as do also the steps involved 
in jointing· the :filament ends to platinum, etc., mount
ing, inserting, nnd sealing them in the glass bulbs, which 
are then exhausted of air. The "occluded" gases are 
also worked out of the filament and bulb. Special 
pumps, in connection with a chemical process for 
tf).king up the residual gases, are employed for 
creating the vacuum, and now are doing their work 
with such rapidity that a few minutes suffice for ex
haustion where hours were formerly necessary. The 
base of the lamp from which emerge the copper 
ends of the short platinum wires to which the ends of 
the filament have been joined inside the bulb is next 
provided with a cap which is secured to ·the glass, some-

times by a plaster-of-paris cement, and these cap bases: 
have had numerous shapes, some of which still remain 
in use, although the irresistible tendency toward 
standardization has reduced the nnmber to three dis
tinct types, these being the Edison, Sawyer-Man, and 
Thomson-Houston. At one period of the decade htmps 
with glass stoppers at the base wel'e made in large 
quantities, and a familiar form o:f base cap was that in 
which the lamp locked into the socket by means of a 
bayonet catch, but one rarely e,ncounters now any lamp· 
save thatwhich has a helical thread to its brass cap, and 
screws :firmly into the socket, making contact on the· 
brass shell as one terminal, and on a small brass stud at 
the top of the ba:;e as the other, thus completing the 
circuit when the current is turned on. Where it is 
desired to :fit lamps with a certain style of cap into sock
ets designed for another kind, "adapters" have been 
made which allow this to be freely done. 

The glass bulbs into which the filaments are sealed 
are blown in molds and bought by incandescent lamp· 
ri:tanufacturers from glass concerns making a specialty 
of that work. . The little tip at the end of the lamp as. 
it hrtngs downward is due to the "sealing off" at that 
point after th<? air is exhausted, and has no useful func
tion. In fact, many lamps are made with the bulbs 
entirely smooth. There has been, unnoticed possibly 
by the public, a gradual change in the shape of the 
bulbs during the past ten years, economizing the amount 
of glass, just as the platinum "leading in" wires con
nected .to the filament have been made shorter and 
therefore less costly. The bulbs of the average 32-can
dlepower lamp arc now not much, if any, larger than 
were those of the 16 candlepower a few years ago; 
although the bulbs of the Edison 16-ciancllepower lamps 
are larger in diameter now than at any time previous, 
but are shorter. The bulbs of European lamps are even 
smaller than ours for equivalent candlepower. It is 
certainly true that in Europe ordimtry 1mnps are of 8 
and 10 candlepower, people there being app:1rently satis
fied with illuminants of a lower power, if electrical. In 
general, it may be said that amoi1g American lamp 
manufacturers the tendency has been toward i)l'odncing 
lmnps of a higher brilliancy while u;;eful, and central 
station managers aim to replace lamps tlrn.t have grown 
dim. Good. lamps, buming at the ordinary current 
pressure of 110-115 volts, ought to last at full power 
for at least GOO to 800 hours. Lamps for 250-volt 
circuits are now coming more into use than formerly. 

The filaments in the lmnps have always been put into 
various shapes in the bulbs, like the "horseshoe" in 
the early Edison lamps, or the form that suggested the 
initial of the inventor in the first Maxim lamps. A 
common form with manufacturers is a long filament 
looped up in the middle and held bya nickel-wire anchor 
at the base, between the two leading-in wires. This is 
sometimes repeated on itself in shorter, rounder bulbs, 
by means of two anchors at the base, or with three· 
loops, an anchor holding the central one. In some' 
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lamps the :filament is twisted so as to form a :figure 
"8," while in most of the smaller lamps· the :filament is 
without anchor and is in varied convolutions. In lamps 
for street railway service, or places where thern is a 
good deal of vibration and jolting that might throw the 
bot :filament against the glass, an anchor is inserted at 
the tip to hold it :firmly in position there. 

Lamps are now usually manufactured of 4, 6, 8, 10, 
16, 20, 32, 50, 100, ancl 150 candlepower, but it will be 
noted how the 1G preponderates in the returns, reach
ing over 21,000,000 out of a total of 25,000,000; while of 
.decorative miniature lamps, barely 400,000 are reported, 
the fact being that 4 ancl 8 candlepower are the common 
sizes for decorative work; and it is understood that all 
the splendid effects in such work as that at the Omaha 
and Pan-American expositions were obtained with 
8-eandiepower lamps. In the 16-candlepower lamps 
enumerated some are of 4 watts to the candlepower, or 
64 watts to the lamp, or about 12 lamps for each electrical 
horsepower of current. There is exhibited, however, 
a growing use of lamps of 3. 5 watts, and even 3.1 to 
the candlepower, and the economy or· efficiency does 
not stop even there. A great many of the lamps are 
made with frosted glass, and there is quite an inaustry 
in coloring the globes either " artificially,'' with collo
·dion compounds, etc., or by" natural" coloring, which 
involves the use of tinted glass, in all cases with cor
responding diminution of radiancy. One form of lamp 
bas the interior of its flat bulb silvered, the upper half 
·Of the bulb thus treated serving as a reflector. Various 
other special forms of the incandescent lamp are of the 
"regulating" type, aiming to secure a greater or less 
degree o:f illumination at will. In some of these, the 
regulation is exterior to the bulb, using resistance in 
steps to control the amount of current admitted to the 
:filament. In others, two filaments are used in the 
1a~p, so that full candlepower can be obtained with one 
-filament and a much lower degree by the use of the 
·other. The largest new use of incandescent lamps is 
on telephone switchboard,s, in the very small sizes, but 
in such enormous quantities for signaling purposes that 
a1ready a consumption of several millions has been 
reached. 

Table 13 shows the number and value of decorative 
miniature lamps, X-ray bulbs, vacuum tubes, etc., by 
states, 1900. 

'TABLE: 13.-DECORATIVE MINIATURE LAMPS, X-RAY 
BULBS, VACUUM TUBES, ETC.: NUMBER AND VALUE, 
BY STATES, 1900. 

ST.I.TES. Number. Value. 

UnitedStates .......................................•.. 397,432 $72,935 

Californi!t .................................................. . 
Connecticut ................................................ . 

rr~~~~nci' :::::: ::::::: :: : : : : : : : : : : : : :: :: : : ::: :: : : : :: : : :: : ::: 
Massaahusetts .............................................. . 

i~1?;~:~~~ ~ ~ ~ ~~: ~ ~ ~ ~ ~~ ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~~ ~ ~ ~ ~ ~~ ~ ~~ ~~~ ~~ ~~~ ~ ~ ~~~ 

== 
4,825 

10,450 
125 
200 
250 

214,082 
150,000 

7,600 
10,000 

2,800 
3,800 

285 
50 

1,000 
12,500 
46,000 
1,500 
5,000 

Of incandescent lamps of all kinds there are over 
10,000 varieties. A number of small incandescent lamps 
are made for sign and decorative purposes, or for dental 
or surgical use. The latter are of such shape that they 
can be inserted in the cavities of the human body for pur
poses of examination. Another analogous class of work 
is that of the manufacture of tubes to be employed in 
Roentgim-ray work, a Jwanoh of science and industry 
which only became known toward the close of the census 
period, based on the fact that certain dark rays from 
these tubes have the power to penetrate opaque sub
stances like the human body, and can be caught photo
graphically, so as to reveal internal, concealed tissues, 
objects, etc., or can be observed .by means of fluores
cent materials. Other forms of vacuum-tube lighting, 
but recently coming into use, give a white luminescence 
due to the action of the current, not on :filaments, but on 
gases. In the Hewitt form, already adopted for indoor 
industrial photographic purposes, the "vacuum" tubo 
incloses a cathode or negative pole of liquid mercury, 
and an anode or positive pole of iron, the mercury vapor 
constituting virtually an arc throughout the chamber. 
Lights of the Moore vacuum-tube kind have heeu 
made several feet in length, and a small chapel was lit 
for weeks by s~veral of them at the electrical exhibition 
in N cw York city in 1898, showing that a room could 
be illuminated by its picture molding·s or architectuml 
structures, such as the arches, employing continnom~ 
stretches of glass tube. These tubes are made to eon· 
uect like incandescent lamps to the mains of the alter
nating or direct current supplied from any electric 
lighting plant. Mr. Nikola Tesla has been working for 
years on this class of electric lighting. 

One other form of lamp remains to be mentioned 
which belongs in the incandescent class, and which wits 
already introduced in the census period under consid
eration, :1 large exhibit·of them being made at the Paris 
Exposition in 1900. This lamp, known as the Nernst, 
the invention of a distinguished German scientist, dif
fers from both the arc and the incandescent in the fact 
that unlike the arc it has no carbon points to bmn awuy 
through the action of the current, and therefore 
requiring l'enewal; and that unlike the. incandescent it 
does not need a perfect vacuum, but burns virtuu.lly in 
the open air, with merely a frosted globe to prevent tho 
glare from ·directly affecting the eye. In the N ernst 
lamp the light-giving member is a small white rocl 
composed in part of rare earths. When cold, this rod 
is absolutely nonconducting to the current, but when 
warm, its conductivity rises as the heat increases, 
and after a few seconds the glower bursts into full 
incandescence, giving a remarkably pure white 1io·ht, 
lacking the blue tints of the arc and the yellower tints 
of the incandescent. The glower is brought up to tho 
incandescent point by various ingenious automatic 
means, and the lamp is made in a variety o:f sizes, :fill
ing the gap from the incandescent at 150 cancllepowm· 
to the are light at 1,200 candlepower. Another :Em~-

. ture of advantage is the uniformity of the light tmc.1 
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its superior distribution for many purposes, 90 per 
cent of the illumination being well below the horizontal 
line. Practically the only part of the lamp requiring 
renewal is the glower, which, at the time of writing, 
is credited with a life of 800 hours, while the small 
electric heater employed to bring it to the point of 
incandescence is said to have a, life of not less than 
2,500 hours. In this country single glower lamps of 
the smaller sizes are m!tde with the Edison helical screw 
base, while the multiple glower lamps of higher candle
power are suspended :from an eyebolt after the style of 
a chandelier. These lamps are already coming into 
general use in central stations and occupy a large sphere 
noted as hitherto untouched by electric illuminants. 

ELECTRIC LIGHT FIXTURES. 

Table 14 shows the value of electric light fixtures, 
by states, 1900. 

TABLE 14.-ELEOTRIO LIGHT FIXTURES: VALUE, BY 
STATES, 1900. 

STATES, Value. S1'ATES. 

United States . . . . . . . . $2, 665, 124 Minnesota ............... . 
===II Missouri ................. . 

California.................. 00,000 ~~i~~';;:fY.::::::::::::::: 
fi1:nnecticut .. .. .. .. .. . . . . . 14, 986 Ohio .................... .. 

mols .. · .......... · .. ·.... 254, 362 Penusylvnnia ........... .. 
Ma.ssa.chusetts .. .. .. .. .. . . . 79, 081 Rhode Island ............ . 
Miclligun.................. 9, 500 

Value. 

36, 625 
21, 350 
3•1,827 

l, 551, 051 
193, 795 
426, 297 
13, 750 

The introduction of the arc and the incandescent lamp 
involved many ra.dical departures in the method of 
treating illumination and in the principles of construct
ing "fixtures." The items included in Table 14 relate 
almost entirely to fixtures employed in interiors :for 
incandescent work. Arc 111mps were at first carried on 
wooden poles, although some were mounted on very 
tall towers of metal lattice, which still remain, as in 
Detroit. Latterly metal poles with wooden base, or 
wholly o:f iron, and quite onmmental, have become 
general; and Fifth fwenue, New York, may be in
stanced as a good example of this character. Other 
kindred fixtm:es are structural effects constituting 
''isles of safety" in the center of broad street cross
ings. Among ordinary fixtures used for arc lighting 
are mast arms, wall brackets and outriggers, boards, 
hoods for suspension, and :frequently appliances per
mitting the lamps to be slung across roadways, espe
cially at the junction of thoroughfares, with cords and 
weights enabling the trimmer to recarbon the lamp. 
More recently, the installatioq of low-voltage arc lamps 
on interior incandescent circuits has led to the manu- · 
facture of new and handsome fixtures for ceiling 
suspension. 

It is, however, in connection with incandescent light
ing that the :fixture art, as embrace.cl in the accom
panying statistics, has taken its greatest development. 
For the first time in history, the :fixture designer and 
manufacturer has been dealing with a light that could 
be burned upside down, sidewise,, or at any desired 
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angle; under water, within a block of ice even. It was 
not likely that such opportunities would remain unim
proved; but radical advances were checked at first by 
the timidity or uncertainty as to the trustworthiness of 
the new illuminant. Some of the earliest :fixtures were, 
in fact, chandeliers or gasoliers around which the wires 
were wound, red and blue to show the two polarities; 
and then the lamp sockets were attached underneath 
the gas burners. Improvements clue to Mr. Luther 
Stieringer and others next allowed the wires to be run 
within the stems of the gasoliers with safety and out of 
sight, ancl there soon appeared a device which remains 
permanently in the art, "the combination fixture," 
giving service for both gas and electricity. For years 
this appliance has reigned supreme, and indeed during 
the whole of the last ten years it has enjoyed universal 
vogue, not merely because it affords the consumer a 
choice of illumination, but because in case of a failure 
of electricity he still has the gas to fall back upon. 

The growing reliability of incandescent lighting, 
however, gave confidence to the engineers and design
ers; and, especially in steamship work, the "elec
trolier" for electric service alone began to make its 
appearance. A large part of the work done in 1900 
comprises fixtures of the electrical class alone. The 
apparatus ranges through an infinite variety of shapes, 
sizes, and expense, although the manufacture includes 
at least five or six distinct groups. 01rn of these is 
the simple "drop" or pendent light, with "adjuster" 
to regulate its height. Another is the portable lnmp, 
which can be plugged into any wall receptacle :for con
tact, !tnd carried freely arouncl a room. A third class 
includes small fixtures for desks, lecterns, etc. A 
fourth class deals with side or bracket fixtures made for 
single or clustered lights. A fifth embraces a wide 
range of standard or newel-post fixtures for entrances, 
stairways, etc. A sixth class consists of the whole 
range of electroliers, some of which, ns in the Metro
politan Opera House, New York city, carryhundreds 
of htmps. There is, indeed, a further group of fixtures 
made for ceiling lights, ships' bull's-eyes, and masked 
illuminants in general. Release from having to deal 
with gas burners that must be vertical has enabled the 
manufacturers of electroliers to treat light as a plastic 
material, and to indulge an exuberant fancy to which 
only cost sets the limit. In reality, out of the simple, 
crude, incandescent lighting electrolier has grown a 
further art, that of constructing towers, arches, etc., 
which are nothing more than :fixtures on a large scale, 
combining in a brilliantly decorative manner architec
tural proportions with the elemcmts of electrical and 
mechanical manufacttire. 

In the statistics given in this table, the production of 
"combination fixtures" has been divided, electricity 
thus being credited with but half the product stated 
by the manufacturer. Other manufacturers have noted 
in. making their first returns, or in supplementary 
schedules, the percentage in which their product con-
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sists of simple gas fixtures or simple electrical :fixtures. 
Any attempt to give numbers in an art of this kind is 
obviously out of the question, but the value may be 
accepted as a fair indication of the development strictly 
due, in an a1lied branch of industry, to the growth of 
electric lighting. 

Altogether aside from "electric light fixtures" of 
the main classes enumerated above, are those which 
again form a minor industry that can not be over
looked-that of signs and display work. When it is 
stated that in the city of New York, out of a total of 
1,000,000 incandescent lamps on central-station cir
cuits, more than 10 per cent of the current has some
times been supplied for sign lighting, it will be seen 
that in the aggre.gatc the product in this line of fix
ture manufacture is considerable. There has sprung 
up in the last census period, as the reeult of the appli
cation of electricity to sign lighting, a distinct industry, 
in which the effects aimed at are attainecl by differing 
processes of manufacture. Some of these signs are 
manufactured with a box blackboard into which the 

incandescent lamps can be set aiid wired. Another 
method is that of building up separate letters with 
sockets so closely together that they give the outline 
accurately. A third plan is that of arranging lamps 
geometrically within a glass box, so that when the lamps 
are lit by the right combination at the key of the switch
board, any desired numeral or letter is flashed out to 
the public, spelling words, series of figures, or complete 
sentences by means of one box, or all together if a 
number of boxes are used. Y ct another plan involves 
the use of fiat cork or other surfaces backed by con
ducting wires, lamps being stuck into the fibrous ma
terial in any desired combination, and readily removed 
:for a change of the information given. A modification 
of this depends upon cables into which lamps, with n 
special base with sharp pin contacts, can be stuck so 
as to fumish streamers and festoons, etc., of light, 
These and other variations of the "fixture" art havo 
become a marked feature in connection with any cele
bration, and a component part of the regular street 
illumination of every large city. 

TELEPHONY. 

Table 15 shows the number and value of telephones, by states, 1900. 

TABLE 15.-TELEPHONES: NUMBER AND VALUE, ~y STATES, 1900. 

STATES. 
Aggregate 

value, 

RECEIVER 
.AND TRANSl!ITTER. INTERIOR. SYSTEMS, 

SETS. 

Number. Value. I Number. Value. Total 
value. 

CENTRAi, SWITCHBOARDS. 

Establishments re· 
porting quantities Establish· 
and values. ments 

reporting 
11--~----1 values 

Number. I Value. only. 

Value. 

-~-;----1:1•----t;.:.-- ---··----
United States ............................ $10, 512, 412 797,2•16 $3, 570, 616 217, 188 $1, 837, 266 ! $3, 779, 79'1 1, 002 $2, 650, 396 $1, 129, 398 $1, 32·1, 730 

California .......••.. ,., •. , .................... . 
Connecticut ...•.•.....•........................ 
Delaware •......•..............•................ 
Illinois ......................................... . 
Indiana ....................................... . 
Iowa ................... , ...•................... 
Mary laud ..................................... . 
Massachusetts ........•...............•......... 

~n~1~s~ia.:::::::::::::::::::::::::::::::::::::: 
Missouri. ............•.....•.........•.......... 
New Jersey ................•.................... 
New York .................................... .. 
North Carolina ••••.••.....•........••........•. 
Ohio ...•.•...•......••...•......•....••...•..... 

~~~;K~r:~'.~.:::::::::::::::::::::::::::::::::: 

----
296, 016 
105, 161 

3, 000 
5,418, 528 

1sn, 550 
375 

120, 507 
503, 73·1 
270, 110 
23, 136 
89, 070 
21, 700 

2, 765, 994 
82,408 

272, 667 
197,3U6 
153, 005 

------====II=======!====-
. . . . • . . . . . . • . . . . . . . . . . . ...•................. I 150, soi 5 150, 301 . • • • • . . . . . . . 1·16, 716 

5,000 40,800 8,40G 57,161 7,200 5 7,200 ....................... . 
• .•.•.. .•• •••••. •••••. 200 2, 000 1, 000 1 1, 000 ...................... .. 

142, 202 1, 142, 504 203, 610 1, 687, 212 2, 282, 6•15 53•1 2, 282, 6'15 • .. . . . . . . • . • BOO, 11\7 
2,000 19,800 ••·••·•••· ............ 62,~~~ 11g 62,~57g ............ 107,000 

... ii;ooo· .... ios,'4s7· ..... .,iaa· ..... io;osa· 2,000 5 2,000 :::::::::::: :::::::::::: 
77, 511 157, 780 554 5, 288 ........................................ , . . . . . 340, Gllil 
15, 000 90, 000 ••••••••............. · 1 85, 000 26 35, 000 . . . . • • . •. . • • 1<15, 110 

3, 750 19, 536 . . . • • . • • .. .. . .. . .. • .. . 3, 600 20 8, 600 ... ' .................. .. 
8, 000 83, 650 • • • • • • • . . . . . . . . .. • • • • . 5, •120 42 5, 420 . • • . . . • . • . . . .. ........ .. 

21, 000 21, 700 
460, 500 1, 523, 24a · • · • • • 575· · · · · · 52; ooa· .. i;i59; 393· · · · · · · ·25· · · .. ·30; 500· · ·i; i2ii; 393· · · .. · • so;8Mi 
2ti~~ ~~:~~~ .... i;ii44 . ...... ii;110· ·····28;600·1 ·· ..... iiii. ·····2s;iiaci· :::::::::::: 1~~:~~~ 
10, 931 89, 790 . 2, 814 15, 500 13, 000 42 13, 000 . • • . . . .. • • .. 79, 100 
12, 600 123, 745 85 1, 255 28, 005 50 28, 005 . • .. • .. . . . . . • .......... . 

Few industries have undergone a more violent tran
sition frorp a centralized control of production to un
limited manufacture of apparatus than telephony, and 
the period of greatest activity in this field since 1880 
began with the census year 1900. Having after tre
mendously expensive litigation established the suprem
acy of its patents, the Bell telephone system enjoyed for 
some years undisturbed possession of the field, but the 
moment these patents could be assumed to lapse com
petition broke in from every quarter, with the result 
that the industry has of late undergone an extraor-

dinary development, doubling its figures from year to 
year, and witnestiing a very thorough revolution in 
methods, apparatus, and rates. Sinee the census yc(l,l' 
1879-80, no statistics of telephony have been compiled 
other than those embodied in the annual reports of tho 
American Bell Telephone Company. Twenty years 
ago 14:8 companies ancl private concerns reported 54,310 
receiving telephones, 3,338 employees, ancl 34,305 miles 
of wire, with total liabilities .of $15,502,135. In 1000 
the Bell systems reported aboutl,500 excha{1ges, with 
1,080,000 subscribers connected, using 1,254,203 miles 

f 
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of wire, employing 33,000 persons, and handling· 
2,000,000,000 conversations per year. The capifal 
:for the parent and subcompanies then stood at not 
less than $300,000,000. 

These figures would in themselves indicate the stu
pendous growth of n. distinctively modern industry, but 
they are far from revealing the actual conditions. 
Beginning about. 1894-95, ''independent" telephone 
exchanges sprang up like mushrooms all over the coun
try, but more particularly in the Middle rtncl North
western states, and by 1900-1!.!01 they had attained a 
total or about 2,750 exchanges, with 700,000 subscribers 
and an investment of $150,000,000, apparatus being 
furnished by at least threescore manufacturers. It 
will be observed that the output of npparatus for tele
phone purpose::; in 1900 reached $10,512,412, scattered 
through nearly a score of states. These Jig·nres, how
ever, are strictly those of the nmnufacturing side of the 
industry, and do not take any account of the far more 
striking data to be derived from a study of the subject 
after this appa1;atns has gone into service and is in the 
hands of the public. It will suffice to point out that in 
1900 the United States showed a per capit!t of 1 tele
phone in 40, while in some pln.ces, ::;uch as San :Fran
cisco, it hn.cl reached 1 in 12, a rate tluit leads the world, 
and which has since been growing with unprecedented 
rapidity. · 

As to the conditions of manufacture, as indicated by 
the census :figures, they arc disclosed only in broad 
relationships. The most important change has been 
that which deals with switch-board construetion and 
with the consequent modification of apparatus in the 
hands of the individual subscriber, The central switch
board is the appliance which enables the operator to 
put any one stibscriber into direct communication with 
the other; and in the "multiple" type this idea has 
been worked out to such an extent thn.t, at the period 
covered by this report, an opern.tor at a telephone 
board could have no fewer than 9,000 "jacks" within 
her reach, representing a similar number of subscribers, 
to any one of whom she could "plug in" the subscribers 
in her own care, provided the specific line was not 
already in use. by a call from some other section" of 
the board. The jacks, with a distance of hut three
eightbs of an inch between centers, give the face of the 
board the appearance of huge slices of honeycomb. 
A further use of the nmltiple-hoard principle may 
even, it is asserted, bring 100,000 subscribers within 
reach of one girl at ''central." 

In the earlier forms of central exchanges and switch
boards a mechanical signal or " drop" indicated to the 
operator the call of the subscriber, and the "drops" let 
loose by the electro-magnets had .to be restored by 
hand. A necessary improvement was the use of" self
Testoring" drops, which closed up as Boon as the line 
hacl been attended to and cleared, The next change in 
that direction was the substitution of the lamp signal, 

in which the flashing· of small incandescel'.\t lamps on · 
the board notilies the operator of the subscriber's 
wants. This advance has caused the abolition of the 
local battery at the subscriber's station, and of the 
personal operation of the magneto-generator, which 0110 

had to grind vigorously in order to secure attention at 
the centrnl office. The manufacture of all the brger 
boards, it is believed, and many o:f the smaller ones, in 
moo was of this "common battery," "central battery,'' 
or "central energy" type, the battery invarhtbly con
idst.ing of a set of storage cells grouped at the main 
"central" office, sufficing· for nll purposes. 

In the modern common-battery system, to describe 
the method in broad terms, when the snb8criber takes 
his receiver off the hook of his wall or desk sett, n lamp 
lights up automatically on the section of the switch
bqnrcl in front of the operator at the central office, in 
whose care his number hi1ppens to belong. When the 
operator sees this signal, she inserts a listening plug 
into the spring jack of his line, ascertains his wants, 
itncl' then comHnts him with the spring jack of the sub
scriber wanted by means of a second plug connected 
with the other, the called subscriber being signaled by 
the magneto bell at his station. The flashing in and 
out or the lamps notifies the operator a":'3 to the fact that 
conversation is going on, and informs her when to 
withdraw the plugs that lmve connected the two to
gether. Further refinements of this process ariRc fro1n 
the grouping of subscribtws in any large city into vari
ous bmneh exchanges and the employment of "trunk" 
lines and ''trunk" boards, but in its esRentials the 
methpd remains the same, involving, however, the 
employment, with relays, of additional controlling and 
assisting appamtus. 

In connection with the boards at which sit the oper
ator:; for the duty of putting subscribers directly into 
intercommunication, each large exchange has usuall~y a 
number o:f auxiliary switchboards. The line cables 
from outside, bringing into the central office the various 
wires which lead to the switchboards, terminate in cable 
heads from which, in the interior cables, the wires are 
led to distributing bo11rd::;, on one side of which the line 
cables end, and from the other side of which the wires in 
switchboard cables are led away to the main switch
boards. Thus, lines froni. any outside cable can be led 
to any section of a board and given to any operator's 
care,· permitting great ease in grouping subscribers 
according to the busy character of a wire or the work: 
arising in regard to it. At this distributing point, 
moreover, the manufacturers introduce the lightning 
arresters, intended to protect any line from the bad 
effects of stray currents from outside and of lightning 
stroke itself. The general idea of all this apparatus is 
the same, but it differs greatly. in manufacture. 
Another part of the work is the manufacture of the 
subsidiary boards for an exchange, to be used by moni
tors, wire chiefs, superintendents, etc. 
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Next to exchange work comes that of "interior" or 
"house" systems, the boards manufaetured for which 
are generally quite small, and are intended to put per
sons into communication with each other in an office, 
factory, etc., or to enable such persons also to talk from 
their desks to callers outside, over the common line to' 
the central exchange. There is now a grertt deal of this 
class of work, and branch exchanges for offices and 
hotels in N cw York have become so numerous that they 
employ more operators than do the telephone exchanges 
them:selves, through which the ordinary telephone work 
of the city is done. In hotels ancl factories the use of 
this system has already revolutionized the old practice 
of employing: speaking tubes, etc., or of notifying peo
ple by annunciator numbers, that they are wanted, and 
the dispatch of social and commercial affairs is greatly 
facilitated. Just as in its broader field the telephone 
message has largely taken the place of the telegram ancl 
the district messenger, so in interior work, the tele
phone lessens considerably the sphere of the office boy 
and ball boy, and is another illustration of the tendency 
of machinery to release human labor from certain 
classes of occupation. 

This teiKlency is :further exemplified not alone by 
" selective" or party line telephone systems, which 
enable persons grouped five, or six together on lines 
where there is no operator at a board to switch them 
together, to do more or less of this for themselves, 
but is likewise illustrated in the efforts made during 
the census })eriod to perfect the manufacture of auto
matic telephone exchanges, the mechanism of which 
is intended to reduce to a minimum the number of 
"central" operators and the work that they have to do. 
Exchanges on the automatic plan up to 1,000 subscribers 
have been built, in which the human operator for put
ting the ends of two subscribers' lines together is re
placecl by elaborate groups of electro-magnetic de
vices operated by the subscriber himself from any 
point and, on a step-by-step principle, ascertaining 
whether the required line is clear, and if so, interlock
ing with it and closing the circuit. When the sub
scriber has endecl the conversation, the system is 
restored ready for another call, and the limit is simply 
that set by the number of the automatic switches con
necting and disconnecting the subscribers. Automatic 
work has been successfully carried out in regard to 
smaller work, chiefly for interior service; while a 
fmther :fielcl has been that in which pay stations have 
been introduced, the insertion of a small coin into a box 
on the nickel-in-the-slot principle }Jlacing telephone 
facilities at the disposal of the calling party. 

So far reference has been made only to the switch
board system and apparatus. There are, however, a 
great variety of details that have to he manufactured 
in the telephone industry, the principal 011es being, of 
course, the hand telephone, or receiver that is placed 
to the ear, and the .transmitter into which speech is 

delivered. The forms of these are numerous, but 
the essentiu.l elements had come by 1900 to be the same 
for each form. The receivers now manufactured are 
usually of the long "butter-stamp" pattern that has 
persisted these twenty years. The shell is hard rub
ber or a kindred substance. A single pole or bipolar 
magnet fills the handle, and in the cap is the small electro
magnet spool, under the influence of whose magnetio 
field the metallic diaphragm disk is so vibrated as to 
give back the words spoken into the transmitter sys
tem at the other end. Some of these Teceivers are made 
in flat watch-case form, and of this type also are those 
combining receiver with transmitter for compactness 
and for portable purposes; 

The other essentbl device is the transmitter, de
pending now, as ever, upon the variable resistance of 
carbon inserted in block, granular, rod, or other shapes 
inside the diaphragm against which the sound waves of 
the voice impinge. Any motion of the diaphragm, by 
increasing the lJressure between the parts of the carbon, 
lowers its resistance, allowing greater or less flow of 
current, and this undulatory flow, corresponding to the 
voice action or impulse·s, results in the audible repro
duction of the same sounds by the distant receiver 
diaphragm, the current at its outset being assisted by 
a small induction coil, whose advantages are that it 
permits the transmitter to work in a circuit of very low 
resistance, and that, as the currents in the secondary 
winding of the induction coil are of much higher voltage 
than those in the primary, caused by the transmitter 
diaphragm movement, speech, etc., can he transmitted 
over lines of much greater length and necessarily greater 
resistance than would otherwise be possible. :Modi
fications in the design and construction of telephone 
induction coils are numerous. It is now a customary 
thing to manufacture the transmitter so that the coil can 
be mounted in the arm; but it can also be seen some· 
times on the baseboard of the wall telephone. 

A third piece of apparatus made in large qu1111tities 
is the magneto-generator, a small dynamo in which 
coils of fine wire are revolved rapidly between poles of 
a permanent magnet, the current thus produced eauH· 
ing the telephone bell at the other end .of the lino to 
ring and attract attention. These are so wouncl that 
they will ring their own hell, or the distant one, throngh 
a resistance of 10,000 ohms. Such vibrating bells can, 
of course, also he rung by an· ordinary battery, but not 
over long stretches of line; hence the general adoption 
of magnetos. 

In the figures presented herewith, in Table 15, it will 
be observed that 797,246 receiver and transmitter sets 
of telephones are reported, of a value of $3,570,616, or 
not quite $4. 50 per set, the actual price varying greatly, 
however, according to nature of work, style of finish, etc, 
There were reported for exchange work 1,002 centml 
switchboards, valued at $2,650,396, together with prod
ucts for establishments not reporting quantities yalucd 
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at $1,129,398, making a total of $3,779,794. The pro
duction of interior systems is placed at 217 ,188, with 
a value of $1,837,266. No record could possibly be 
obtained, however, of the manner in which this produc
tion would be divided, nor, again, could the figures 
include the thousands of instances in which individuals 
have bought separate sets of apparatus and installed 
their own short lines. The large amount of $1,324,736 
is reported for telephone supplies, including telephone 
lightning arresters and similar protective devices, cable 
heads, distributing boards, parts, etc. 

PHONOGitAPHS AND GRAPHOPHONES. 

It had been proposed by the Census Office to issue a 
separate re1Jort upon the mannfacture of phonographs, 
graphophones, gramophones, etc., and some very inter
esting data was prepared with that encl in view by Mr. 
Harry E. Barbour, of the Census Office. In view of 
the meagerness of the statistics and the fact that there 
is no comparative data, the idea oi' issuing it separate 
bulletin has been abandoned, but the material is of 11 

very interesting and instructive character, and it has 
been deemed advisable to add it as a supplement to the 
bulletin on electrical apparatus and supplies. The 
invention of this class of apparatus has been closely 
associated with that of the. telephone and telegraph, and 
has, in fuct, been clue to men most prominent m the 
development of telephonic n,ppa:mtus in America. The 
art has been in the hands of men connected, to a great 
extent, with electrical wol'k, and a great deal of the 
material reaches the public through electrical supply 
concerns. 

The :first phonographs which were put upon the mar
ket were made by Mr. Edison at Menlo Park, N. ,J., 
aml in New York city in 1877-78, and passed through 
the hands of the writer, their use being limited toter
ritorial sections of the country on a royalty basis, a 
practice which continued for a year or two,. rind was 
resumed again some years later with the xevivfil of 
public interest in the commercial phonographlc art and 
industry. 

The statistics presented in the following tables em
brace the operations of establishments engaged in the 
mitnufacture of talking machines and parts thereof 
during the year ending May 31, 1900. In 1900 this 
industry was carried on in 7 states, while at the census 
of 1890 only 2 establishments-one in Connecticut and 
one in New York-were reported; n,nd, in order to avoid 
disclosing the opern,tions of individual establishments, 
the statistics of the manufacture of talking machines 
were not published separately, hut were included with 
those of other industries having less than 3 establish
ments, and issued in one general report. For this rea
son it is impossible to show comparisons between the 
returns for 1890 and 1900. 

Table 16 presents the principal features of the indus
try at the census of 1900. 

TABLE 16.-PHONOGRAPHS AND GRAPHOPHONES: 
SUMMARY FOR 1900. 

Number of establishments .......................................... . 
Capital. ............................................................. . 
Salarie<l officials, clerks, etc., number .............................. . 
Salaries ............................................................. . 
Wnge-enrners, average number ..................................... . 
Tot1tl wages ............................................... · •• · .... ··. 

Men, 1G years and over .......................................... . 
Wages .......................................................... . 
Women, 16 years itncl over ...................................... . 
Wages .......................................................... . 
Children, under 1G yenrs ........................................ . 

~~~i~v~;}f~~:s~¥,i~~e~:: :: : :: : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : : : : : : :: 
Value of products, Including custom work and i·epulring •.•........ 

1000. 

11 
$3, 348, 282 

114 
$179, 1'15 

1, 267 
$608, ,190 

l,lH 
$565, 076 

Hll 
1H2, 914 

7 
$500 

$215, 401 
$827, 1\29 

$2,24.0,274 

------~ ~-----------·---
Table 16 shows that 11 establishments were reported 

as engaged in the manufacture of talking machines and 
parts thereof. There were reported capital to the 
amount of $3,348,282, or an average of $304,389 for 
each establishment; 144 salaried officials, clerks, etc., 
receiving salaries amounting to $179,145; and 1,267 
wage-earners, receiving $608,490. Of the total numbe1· 
of wage-eamcrs, 1,114 were men, receiving $565,076; 
146 were women, rece1ving $42,914; and 7 were chil
dren, whose total wages amounted to $500. Miscella
neous expenses amounted to $215,401; materials used 
cost $827,529; and the Vftlue of the products, including 
custom work and repn.iring, was returned at $2,246,27 4. 

Table 17 is ii, detailed statement of the capital as 
reported in 1900, showing the proportion each item is 
of the total. 

TABI,E 17.-PHONOGRAPHS AND GRAPHOPHONES: 
CAPITAL, 1900. 

==============:::===-:===--···-------=:::::.·.::::_-___ _ 
moo 

.An1on11t. Percent 
of totl1l. 

'l'ot11l .................................... : . . . . . . .. . . . $:l, :HS, 282 100.0 

Land ..................................................... . 
BuilclingA ................................................. . 
1'Iltuhinery, toolA, nncl iinp1c1nentH ................... ____ _ 
C11sh on lmncl, bil!H recciv11ble, nnscttled leclger ttcconn tH, 

mw m1tterl11ls, stoek in process of rnnnnlttetme, finished 
products on hancl, 11111! other snnclrlcs •......•........... 

90, 887 
2:m,mm 
70li, 851 

2, a10, tHri 

2. 7 
7. 2 

21.1 

09,0 

The total capital of this industry in 1900 was 
$3,348,282. The principal item reported was that of 
cn,sh on hand, bills receivable, unsettled ledger accounts, 
rnw materials, stock in process of manufacture, finished 
products on luincl, and other sundries, representing 
$2,310,645, or 69 per cent of the total capital. The 
value of the land was returned at $90,887, or 2. 7 per 
cent of the total; iincl that of buildings at $239,899, or 
7. 2 percept. The amounts reported for land and build
ings represent only such as are owned by the establish
ments engaged in this industry, and do not include the 
value of leased property which is occupied in the manu
facture of talking machines. The sum of $706,851, or 
21.1 per cent of the total capital, was invested in ma-
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chinery, tools, and implements used in the equipment 
of plants. 

Table 18 shows the cost of materials used in the man
ufacture of talking machines, the cost of each item and 
its percentage of the whole amount for 1900. 

TABLE 18.-PHONOGRAPHS AND GRAPHOPHONES: COST 
OF MATEIUALS USED, 'moo. 

Total ............................................... . 

Purchased in raw Rtnte .................................•.. 
l'u.rchased In partially manufactured form .............. . 
:Fuel. .•........ · ........................................... . 
Amount paid for rent of power and heat ................ . 
Freight .................................................... . 

Amount. 

$827,529 

3, 185 
~96,033 
16,076 

1,485 
10, 750 

Per cent 
of tot.al. 

100.0 

0.4 
90.2 
1.9 
0.2 
1.3 

Table 18 shows that the total cost of materials for 1900 

was $827, 529. The 1ar.e:est item is that. reported for mate
rials purchased in partially manufactured :form, which 
represents $796,033, or 9G.2 per cont of the total cost. 
Besides materials which actually enter into the prod
uct, such as unfinished parts of machines and other 
equipment, this item includes mill supplies and ma
terials which are necessary accompaniments of the 
products, such a:> boxes, packages, etc. Materials 
purchased in the raw state are those upon which uo 
manufacturing force has been expended. The cost of 
this class of materials was $3,185. Materials pur
chased in the raw state, fuel, rent of power and heat, 
and freight together represent but 3. 8 per cent of the 
total. 

Table 19 is a detailed statement by states of the kind, 
quantity, and value of the products of this industry for 
the census year. 

TABLE 19.-PHONOGRAPHS AND GRAPHOPHONES: KIND, QUANTITY, AND VALUE OF PRODUCTS, BY STATES, 1900. 

COMPLETED l\!ACHJNES, 

STATES, TOTAL, l~HONOGRAPHS, GRAPH- HORNS AND HORN 
OPHOl'IlS, AND Git.Bl· .STANDS. 
OPHONES. 

RECORDS. AT.I,. OTJl}~n 
PllODlTc"IS, 

Value. Number. Value. Number. Value. Number. Value. Vtilne. 

United States............................................ $2, 2{6, 274 

New York..................................................... 119, 980 
All other states 1.................... . . . .. . . . . . . . . . .. . . .. .. . . . .. 2, 120, 294 

151, 403 $1, 2·10, 5031 28, 423 $32, 021 

rn, 550 s5, 9so I ....................... . 
137' 853 1, 15·1, 5231 28, 423 32, 021 

2, 7G3, 277 

313, 350 
2, •149, 927 

$539,370 $-13·1, 380 

84,000 
505, s10 • · .. «is.i; ~ii 

1 Includes establishments distributed as follows: Connecticut, 1; Illinois, 1; Mussnchnsetts, 1; Missouri, l; New Jersey, 2; Pennsylvania, 2. 

The aggregate value oT the products of the industry 
dming the census year was $2, 24:6,27 4. As New York was 
the only state which reported 3 or more establishments, 
the products for New York alone are shown sepamtely, 
while to avoid disclosing the operations of individual 
establishments the products of the other states, which 
reported fewer than 3 establishments, are shown collec
tively under the head of "all other states," and include 
the products of 1 establishment in Connecticut, 1 in Illi
nois, 1 in Massachusetts, 1 in Missouri, 2 in New Jersey, 
and 2 in Pennsylvania. By means of the supplemental 
reports furnished by the dift'ereut establishments it is 
possible to itemize the products, showing the quantity 
and value of each of the principal kind::; of goods manu
factured. In Table 20 the p1·oc1uet is divided into com
pleted machines, horns and stands, records, and all other 
products. The completed machine includes the mechan
ical parts-recorder, reproducer, crank, and small horn
and comprises all of those parts by means of which the 
sound is recorded and reproduced. This item, including 
phonographs, graphopbones, and gramophones, repre
sents 151,403 machines, valued at $1,240,503, or 55.2 
per cent OT the total value of products. There were 
manufactured 28,423 horns and horn stands, valued at 
$32,021, or 1.4 per cent of the total. Records to the 
number of 2, '763,277 were produced, the value of which 
was $539,370, or 24 per cent of the total. The item "all 

other products" comprises all products not reported 
under any of the foregoing heads, together wi~h the 
value of the by-products and the custom work and re
pairing, ancl includes record holders, slot devices, cases, 
cabinets, and other necessary accompaniments of tho 
talking machine. The value of this item is $434,380, 
or 19.4 l)er cent of the total value of the product<J, 

The mechanical recording and reproduction of sound 
is an achievement of comparatively recent times. Of 
the many wonderful inventions dming the past qmtrter 
century, perhaps none has aroused more generttl and 
widespread interest among all classes of people than tho 
machine which talks; and for this reason, together with 
the fact that it has been widely exhibited, nearly evm'Y" 
one is more or less familiar with the so-called talking 
machine. 

The basic principle of these machines i.s the undula
tion of sound. It is a well-established fact that when 
the equilibrium of the atmosphere is disturbed by somo 
extraneous force the impulse is communicated from 
one atom to the next, and so on throughout the entiro 
matter, or until the strength of the original disturlmnco 
is overcome by the resistance of the mutually repellent 
forces, which ordinarily maintain a state of equilibrium 
in all elastic bodies. Sound, as we perceive it, is en.used 
hy the vibration of some body, which gives u cono
sponding vibratory motion to the surrounding- atmo::;-

! •. 
' 

I 
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' 
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phere, thereby propagating in all directions what are 
commonly called sound waves. It is the action of these 
waves, beating against the tympanic membrane o:f the 
ear, and conveyed therefrom by the complicated inner 
structure of that organ to the auditory nerve and thence 
to the brain, which produces the sensation of sound; 
and upon the character of the ·different waves depends 
the quality of the sounds which we perceive. 

The first machine to successfully capture sound waves, 
record them, and release them at the will of the oper
ator, reproducing the exact sounds, was the phonograph, 
invented by Thomas A. Edison in 1877. It has been 
asserted that early in the year 187'7, Charles Cros, a 
Frenchman, filed with the secretary of the Paris 
.Academy of Sciences a paper which contained a prac
ticable plan for mechanically reproducing speech which 
had once been uttered. 1 While this assertion is un
doubtedly true, Mr. Edison was, neve~·theless, the first 
to accomplish this result, and it is claimed that his 
application for a patent thereon was filed prior to the 
filing of the Cros paper. In discussing the principle 
of sound reproduction as embodied in the phonograph, 
Mr. Edison refers to his discovery as having been 
almost accidental, and describes it in an interesting 
article in the North American Review for .Tune, 1888, 
in which he says: "I was engaged upon it machine 
intended to repeat Morse characters, which were 
recorded on paper by indentations that transferred 
their message to another circuit automatically when 
passed under a tracing point connected with a circuit
closing apparatus. In manipufating this machine I 
found that when the cylinder carrying the indented 
paper was turned with great swiftness it gave off a 
humming noise from the indentations-a musical, 
rhythmic sound resembling that of human taJk heard 
indistinctly. This led me to try fitting a diaphmgm to 
the machine which would receive the vibrations or 
sound waves made by my voice when I talked to it, 
and register these vibrations upon an impressionable 
material placed upon a cylinder. The material selected 
for immediate use was paraffined ptiper, and the results 
obtained were excellent. The indentations on the cylin
der, when revolved rapidly, caused a repetition of the 
original vibrations to reach the ear through a recorder, 
just as if the machine itself were speaking. I saw at 
once that the problem of registering human speech, so 
that it could be repeate.d by mechanical means as often 
as might be desired, was solved." 

The first phonograph constructed consisted of a cyl
inder having a threaded surface, which revolved on a 
similarly threaded shaft and was operated by tuming 
a crank. Over this cylinder there was placed a cover
ing of tin foil, upon which the record was received. A 
mouthpiece, resembling that of a telephone, contained a 
vibrating- membrane, attached to the other side of which 

1 Scientific American, J nly 14, 1888. 

was a metal stylus which touched lightly the tin foil over 
the groove. By turning the crank the cylinder was 
revolved and at the same time moved forward, while 
the diaphragm, vibrating under the impulse of the 
sound, caused the stylus to impress upon the foil a rec
ord which corresponded to the vibrations of the mem, 
brane. When this record was complete, if the stylus 
was again placed at the point of starting and the cylin
der turned at the same rate as before, the stylus would 
retrace the indentations in the foil, and, as it rose 
and fell accordingly, would give to the membrane 
vibrations similar in every respect to those which it 
underwent when the record was made. These vibra
tions were transmitted to the air anc1 again to the ear 
of the listener, with the result that the same sounds 
were heard which were orig·inally uttered. 2 In 1878 
the phonogra1)h was exhibited before the Paris Academy 
of Sciences, and, even in its crude state, excited the 
admiration of the scientific world. The early machines 
were large ancl heavy, and distinctness was sacrificed 
in order to obtain a tone of large volume. Only a few 
of these machines were made, and those we1·e used 
principally for exhibition purposes. Since that time, 
however, many improvements have been made in the 
phonograph, with the result that the machine of the 
present day differs in many respects from those first 
constructed. 

On the 4th day of May, 1886, there was issued to Dr. 
Chichester A. Bell and Mr. C. S. Tainter, of Washington, 
D. C., a patent for a talking machine which was called 
by them the "graphophone." By this instrument 
sound records were engraved upon a wax-like cylinder 
or upon a disk in lines of irregular and varied form, 
corresponding to the phonetic waves which produced 
them. This instrument was the result of a long series 
of experiments by the above-named gentlemen and Prof. 
Alexander Graham Bell, the inventor of the telephone. 
The principal distinguishing feature of the early grapho
phone was to be found in the sound record. The tin
foil l'ecords which were first used upon the phonograph 
bad been found incapable of reta\ning unimpaired the 
impressions of the recorder, the foil being of such nature 
that the record was easily obliterated. .After experi
menting for a long time, Mr. Tainter conceived the idea 
tha,t the record couid be cut in a solid material and thus 
rendered permanent. The substance finally selected 
was ptiper coated with a preparation of paraffin and 
wax. 

The following description of the early graphophone 
is taken from Harper's Weekly for July 11, 1886: 

The graph op hone is made in two forms, one to make the records 
on a cylindrical surface, the other ·upon a disk or flat surface, the 
same principles, however, governing each machine. The machines 
are provided with two diaphragms, one used in making the record, 
and the other in reproducing the sound. The cylindrical machine 
stands abont:five or six inches high by eight wide, and weighs about 

2 The Great Inventions, by F. B. "Wilkie, A. M., pages, 522-524. 
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ten pounds. There is no skill required in the manipulation of the 
machine, the rotation of the cylinder being accomplished by a crank 
or automatic motion. * * * Upon a diaphragm three inches in 
diameter a steel point is attached, which cuts a minute hair line in 
the surface of the wax cylinder upon the agitation of the dia
phragm by a sound. * * * Upon a cylinder six inches in len~th 
by an inch and a quarter, one is enabled to record at least ~ve mm
utes' conversation. The cylinder holder is constructed with a ball 
joint at one end and can be easily tipped so as to allow the hollow 
cy lincler to be rapidly slipped on or off. 

The cylinder of the first graphophone was revolved 
either by a crank: or by foot power somewhat similar to 
that used in a sewing machine. These machines have 
been greatly improved, although the fundamental prin
ciples remain the same. 

Another talking machine, which has proved in every 
way successful in the recording and reproduction of 
sound, is the gramophone, patented in 1888 by Emil 
Berliner of Washington, D. C. The gramophone is 
simple ii~ its plan and construction and differs some
what from the other machines. In this machine a cen
trally apertured disk of z'nc is used for receiving the 
record. The disk, which is covered with an extremely 
thin film of wax, is mounted upon a vertical spindle 
within an etching trough which revolves with the 
spindle. The recording stylus, the diaphragm, and the 
mouth tube are mounted on a ClUTiage, which is moved 
toward the center of the zinc disk by a screw, taking 
its motion from the spindle mrrying the disk. Motion 
is imparted to the record disk by a friction wheel ?n a 
horizontal shaft. This shaft is provided in the present 
case with a hand crank, by which the plate is revolved. 
The same shaft is also provided with a pulley for receiv
ing a belt from a suitable motor when it is desired 
to operate the machine by power. As the record disk 
is revolved, sounds uttered in the mouth tube cause the 
diaphragm to vibrate, and the stylus is moved in a 
direction parallel with the face of the recorcl surface, 
forming in the wax film a sinuous line representing the 
sounds uttered in the mouth tube. As the plate revolves · 
the stylus and the parts connected with it are carried 
forward toward the center of the disk, thus forming a 
spiral, sinuous line in the wax film. When the record 
is complete the stylus is removed and acid is admitted to 
the etching· trnugh from a bottle supported at the right 
of the machine. As soon as the plate is sufficiently 
etched the trough is removed, the acid is returned to 
the bottle, the wax film is dissolved off, and the plate 
is transferred to the reproducing apparatus. In this 
apparatus the record plate is mounted on tt vertical 
spindle and revolved as in the other case. The dia
phragm of the reproducing· instrument carries a stylus 
which follows the spiral groove in the plate, thus caus
ingvibrations in the diaphragm similar to those produced 
by the sounds uttered in the mouth tube of the record
ing instrument. The diaphragm cell and reproducing 
stylus are carried upon the smaller end of the trumpet, 
which is delicately pivoted on a standard and counter-

balanced so that the reproducing stylus exerts only a 
slight pressure upon the record plate. The volume of 
sound issuing from the trumpet is great. Instrumental 
and vocal music is faithfully reproduced. It is obvious 
that the records formed by this instrument are perma
nent and that the plate can be stored in a very small 
space. 

During the pailt decade many improvements have been 
made in each of the different kinds of talking machines. 
While the general principles remain the same, imp?r
tant changes have been made in the records, motive 
power, mechanism, and general fin.ish. In ~11, ~53 pat
ents have been granted for machmes of this kmcl and 
parts thereof, to January 1, 190~. 1 All cylinclric~l 
machines now use wax records, which are produced m 
sizes varying in diameter and length. Special atten
tion has been devoted by manufacturers to the improve
ment of these. cylinders, with the result that they lmvlil 
reached a state of great perfection. Disk records have 
also been improved, and these, afterbeing etched, are 
coated with a solution of hard rubber. The disks are 
also made in different sizes, the principal ones being 7 
and 10 inches in diameter. The crank and treadle of 
the early talking machines have given way to spring 
and battery motors, while still others are so fitted that 
they may be connected with an ordinary incandescent 
electric light circuit and receive their motive power 
therefrom. Two separate diaphragms are used for re
cording and for reproducing, and each of these has been 
improved to such an extent that a perfect record of any 
sound may be secured and reproduced with absolute 
distinctness. The recorder is not a part of the disk 
machine, as all disk records are made at the bboratories 
and factories of the manufacturers. The record is se
cured upon the zinc plate, as above described, and from 
this record any number of electrotype copies mu.y he 
made. · These machines a1'e intended only for repro
ducing and not for recording. Phonographs use the 
c31linclrical Tecords only. Graphophones a.re constructed 
to use both cylinders and disks, while the gramophones 
use entirely the disk records. The result of all these 
improvements in construction and mechanism has been 
not only a clearer sound reproduction and a machine 
which is more compact and easier to handle, but a great 
reduction during the past decade in the cost of the 
machines. 

The different kinds of talking. machines are produced 
in great variety of styles and types, from the highly 
:finished concert machine to a different type for almost 
all of the many uses to which the talking machine m1iy 

be put. Aside from the machine itself, there ai·e rec
ords, cabinets, horns for the augumentation of the 
sounds reproduced, horn stands and cranes, speaking 
tubes, shaving knives, by which old records arn removed 
from cylinders, and many other appurtenances, all of 

1 United States Patent Office, Supplement, January 1, 1902. 
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which go to make up the complete out:fit. Some ma
chines are :fitted with rubber hearing tubes instead of a 
horn, but either the horn or the rubber tubes may be 
fitted to the same reproducing arm. 

While the talking machine is without doubt one of 
the most interesting and entertnfoing of all inventions, 
it has also its practical features, which are of great ben
efit to the commercial world. Dictation may he spoken 
into t.he machine and recorded upon the cylinder, to he 
later transcriberl by a typewriter, or the cylinder may 
itself be sent through the mails and the record repro-

duced at its destination upon another machine. The 
manufacture of talking machines as an industry may 
be said to he in its infancy, yet its growth, which has 
been confined almost entirely to the last decade, bas 
been in many respects remarkable. Agencies have been 
established in nearly all the principaJ cities of Europe 
and America, and the demand for the machines bas 
increased steadily. 

Table 20 presents in detail, by states, the statistics 
for the industry as returned at the census of 1900. 

TABLE 20.-PHONOGRAPI-IS AND GRAPI-IOPHONES: BY STATES, 1900. 

United New All other United New All other 
Sttites. York. states.I States. York. states.l 

Number of e•tnblishments •••••.•.•••••••.•.••• 11 8 Avemge number of wnge-enrners, including 
Character of orgnnimtion: pieceworkers, employed during each 

Individual ................................... 2 1 1 month-Continued, 
Firm nnd limited pnrtnership ••••••••••...... 1 1 Women, 16 years and over-Continued. 
Incorporated company .•.••..••.••.•......... 8 2 G t~:ft~~iJei-::: :: : :: : : : : : : : : : : : : : : : ::::::: :: : : 126 10 116 

Capital: 161 10 151 
Totiil ......................................... $3, 3,18, 282 $77, 800 $3, 270,482 October ........•....••......•.......•...... 121 10 , 111 

Ltmd ...................•••.•..••........•.• $90, 887 $90, 887 November .................................. 113 10 103 
Buildings ..••...........••..............•.. $239, 899 $239, 899 December .................................. 100 10 90 
M11chinery, tools, and implements .••...... $706, 851 $46, GOO $660, 251 Children, under 1G years-
Cnsh nnd sundries .......................... $2, ~10, 6•11\ $31, 200 $2,279,4-15 Janrniry .................................... 8 8 

Proprietors and ti rm members .•••• , • , ...• , .... ·I 1 3 February ................................... 5 5 
Salaricrl officials, clerks, etc.: March ...................................... 5 5 

'l'otal number ................................ 144 2 142 ~~~l.::::::::::::::::::::::::::::::::::::::: 2 2 
Tottil s11larics ...........•.•••..........•..••.• $179, 145 $5, 000 $174, 145 10 10 

OfilcerR of corpomtions- June ........................................ 8 8 
Number .................................. 2.5 2 23 July ........................................ 5 5 
Salaries ............•.••......•.....••.... $82, 553 85, 000 $77, 553 August ..................................... 5 5 

General superintend en ts, managers, el er ks, ~~~~b~r~~:::::::::::::::::::::: :: : : : : :: :: : :: 8 8 
etc.- 8 8 

Total number ............................ 119 119 November .................................. 8 8 
Total s11larlcs ............................. $9G, 592 $96,592 December .................................. 12 12 

Men- Miscell11neous expenses: 
Number .............................. 107 107 Total ......................................... $215,401 S6,fi46 $208, 855 
S11l1tries .............................. $89, 199 $89,199 Ront of works .............................. $7,205 S2,8•10 $4,365 

Women- Taxes $3,8Gl $48 113,813 
Number .............................. 12 12 Rent of officicis,' i1itci·csthi1;siira1ice:·ancl ali. 
Salttrlcs ...........•..•......•••..•••. $7, 393 $7, 893 sundry expenses not ithcrto included .. $193, 920 $3, 658 $190,2G2 

Wage·cnrners, including pieceworkers, ancl Contract worlc .............................. $10,415 $10,415 
tot11l w11ges: Material used: 

Greatest number employctl at nny one time Aggregate cost ............................... $827,529 $4G, 148 $781,881 
during the year ............................ 1,601 GS 1, 583 Pr¥c;r~Y~~ ~~-1:.r!~!~:-:-......•..••.....•....•. Lens\ number employed itt any one time &572, 836 $45, 250 $527,086 
clnring the year ............................ 907 65 842 Pnrchitsecl in raw state .•.•.......••..•. $3,185 $3, 185 

Average number ............................. 1,267 06 1,201 Purchased in partinlly manufactured 
'Vnges ........................................ $608,•190 838, G72 $559, 818 form .................................. 3569, 151 $•!5, 250 $523, 901 

'Men, lG yenrs ancl over- Fuel ........................................ $16,076 
'""$3.iil' $16,076 

Average nnmbcr ......................... 1, 114 5G 1, 058 Rent of power ancl heat .................... $1,485 $1,137 
Wngcs .................................... $565, 07G $34, 672 $580,40·1 l\Iill supplies ............................... $10,557 $50 $10,5-07 

Women, 1G yenrs nnd over- All other materials ......................... $216,325 $500 $215,825 
A vernge number ......................... 1'10 10 186 Frcifht ...................•..•..•......•••.• $10, 750 'fo9; 986' $10, 750 
Wages .......••••...•.....••.•..•.•..•.•.. S.12, 91'! $-1,000 $38, 91'1 Vnlue o products .............................. $2, 24G, 274 $2,126,29'1 

Children, under lG yenrs- Comparison of products: 
Avcrnge number ......................... 7 7 Num bcr ol estnblishmcnts reporting for both 
Wages .................................... $500 $500' years ....................................... 7 •-•-w••••• .......... 

Average numuer of wage-earners, lnelucllng Value for census year ........................ $2, 075, 25B ............... ·········· pieceworkers, employed during each Value for preceding business year •.••....••. $2,091, 1'17 ............. .......... 
month: Power: 

Men, lG yenrs nnd over- Number of cstttblishmcnts reporting ......... 8 l. 7 
January ..... ; .............................. 1,197 57 1,1'10 Total horsepower ....•......•.••...•.••..•.••. 1, 20'1 12 1,192 
Febmary .•.••...•.•.....•..•....•••••••.••. 1,213 57 1,156 Owned-
Ma1·ch ...................................... 971 57 914 Engines-

f[~\::::::::::::::::::::::::::::::::::::::: 
1,038 57 981 Steam, number ......................... 4 4. 
1, 106 5li 1,050 Horsepower ............................ 1,0·15 1,0,15 
1, 10-J 56 1,048 Electric motors-

July ........................................ 1,028 5G 972 Number ................................ 11 11 

S'e~1~~liei: :: : : : : : : : : : : :: : : : : : :: : : : :: : : : : : : : : l,0,15 fill 989 Horsepower .•..•..•......•.•..••.•••••• 122 122 
1, 165 5G 1, 109 Rented-

October ..................................... 1.2.12 56 1,186 Electricj horsepower ..................... 18 """"i2' 18 
November .................................. 1, 129 56 1,073 Other k nd, horsepower .................. 19 7 
December .................................. 1,130 53 1,077 Establishments classifled bl' number of per· 

Women, 16 years nnd over- sons employed, not Including proprietors 

ri~~~i~~Y.:: ::: : : : : : : : : : : : : :: : :: : : : : : : : :: : : : : 13•1 10 124 and firm members: 
178 10 168 Totnl number of establishments .............. 11 3 8 
205 10 195 Under 5 ..................................... 4 1 s 

~fa~l.::::::::::::::::::::::::::::::::::::::: 194 10 18,1 5to20 ....................................... 3 1 2 
16'1 10 154 21 to50 ...................................... 1 ........ i' 1 

June ........................................ 143 10 133 51 tolOO ..................................... 1 
July ........................................ 113 10 103 501 tol,000 ...•••.•..•...........•..•.•....•. 2 2 

t Includes establishments distributed as follows: Connecticut, 1; Illinois, 1; New Jersey, 2; Massachusetts, l; Missouri, l; Pennsylvania. 2. 
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TELEGRAPHS. 

Table 21 shows the number and value of telegraph instruments, by states, 1900. 

TABLE 21.-TELEGRAPH INSTRUMENTS: NUMBER AND VALUE, BY STATES, 1900. 

INTELLIGENCE (KEY, SOUNDER, ETC.)· 1 POLICE, FIRE: DISTR!CT,AND~!ISCELLAN!WU8.I SWITCHBOARD_s.-,,-__ _ 

Establishmentsre- Estab- i Establishments re- Estllb· Estnbl!shmentsrc- Estnb-
Aggregate porting quanti· llsh- I pdrtlng quanti- Jish· porting quantl- l!sh-STATES, 

value. Total ties and values. ments re- Total ties and values. mentsre- Total ties and Vfllues. ments 1e. 
value. porting value. porting value. porting 

values I values values 
Number. Value. only. Number. V~luc. ~ --- Number. Value. ~ 

-------1----11:1--- ------ ---
United States . . . .. $1, 642, 200 ' $354, 212 199, 410 $348, 912 $5, 300 $1, 231, 167 j -10, 264 $-136, 756 $791, 411 $56, 887 9, 101 $53, 517 $3, 570 

California ............... --1-,0;;-/ .............................. == ~o~· i~ .......... 1,0; .................. ~ ................... . 
Connecticut............ 61,0-18 j.......... .......... .......... .......... 61,0-18 ,.......... .......... 61,018 ..................................... .. 

~~~~~~k's::::::::::::::: ~~:~z~ ( .... ~:~~~- ....... :~ ........ ~~- .... ~:~~~- ~u~~ 1 

1N88 , ~~_:88~ ... ~~:~~~- .... ~:~:~ ..... ~:~~~ ..... ~:~~~- ..... ~:~'.~ 
Maryland............... 85,000 .......... .......... .......... .......... 85,000 i 6,000 85,000 ................................................. . 
Mnssaclrnsetts .......... 215,00,l ........................................ 

1 

214,904 : .......... ....... :.. 214,904 100 1 100 ......... . 
:Missouri................ 14,400 .......... .......... .......... .......... 14,400 , 1,000 14,400 ................................................. . 
New Jersey............. 366,500 I 25,000 20,000 25,000 I .......... [ 336,fiOO !.......... .......... 336,500 5,000 1,000 5,000 ......... . 

~g)b ~-~~~.::::::::::::::! 63~:636 .. ~:~:~:: ... ::: .. ~:~ ... ~:~ .. ~:~. ::::::::::1 20~:g86 l ... :::~~~- .. :~~ .. ~~:. l~;g~~ ---~~'.~~: ..... '.·.~~~- ---~~·-~~'.. :::::::::: 
Pennsylvania........... 143,891 [!""""" .......... .... ...... .......... 1'13,891 !.......... .......... 143,891 .................. , .................... . 

As shown in Table 21, the manufacture of tele
graphic apparatus in 1900 reached a total production of 
$1, 642,266, which, in view of the magnitude of the statis
tics of other and younger branches of electrical industry, 
appears a surprisingly smaU figure. But the result, as 
th us barely set forth, is misleading as to the actual produc
tion of telegraphic apparatus. There are but few, and 
only two large, companies engaged in furnishing regu
lar telegraph service to the public, and these are lal'gely 
self-contained and self-supported in regard to appara
tus. Not being manufacturers in the broad sense, and 
not making apparatus for sale, the :figures of the mate
rial produced in their own shops for specific uses do 
not come under review. A great many of the railroad 
companies also maintain telegraph systems, and having 
huge shops in which electrical apparatus can be readily 
and cheaply produced, make some of their own material. 

Hence the production of telegraphic apparatus of old, 
familiar, standard type does not reach half a million 
dollars, so far as its purchase by the public and its 
availability in the commercial markets are concerned. 
On the other hand, special services, such as those con
nected with fire-alarm apparatus, police, district mes
senger, etc., show a production of $1,231,167. Among 
electricians telegraphy is regarded as the least pro
gressive branch of their science and industry, and while 
this view is fiercely contested by some telegraphers, the 
fact remains that out of the total production of over a 
hundred million dollars telegraphy is almost the small
est item of manufactures; unless, indeed, telephony be 
regarded as part of it, a view taken by more than one 
government. Curiously enough, it is in this apparently 
unprogressive branch of the electrical arts that the 
most striking and brilliant rnanif estation.s of discovery 
and invention have but recently taken place, with a 
climax in the beautiful and subtle art of wireless 
telegraphy. 

In the :field of telegraphy hand labor still prevails to 
a striking extent, and a very large proportion of the 
messages are still sent by the key and received by the 
sounder or register. Systems of duplexing and quad
ruplexing have been introduced, so that one real wire 
is converted into a number of ''phantom circuits," and 
two or four messages are sent at the same time over 
the single stretch of iron or copper circuit between 
points hundreds of miles apart, through the use of the 
principle of adjusting· the apparatus at each end to 
send and receive only certain electrical impulses while 
insensitive to all othe~·s passing at appa.rently the same 
instant. Mr. Edison has worked at many modifications 
and improvements of this kind upon the quadruplex, 
with which his name is chiefly associated, and the sex
tuplex and phonoplex are well known, while Mr. P. B. 
Delany is to be credited with the successful and prac· 
tical development of a multiplex synchronous system, 
which, by means of a horizontal wheel or disk .at each 
encl of the line, with a revolving contact trailer passing 
over it, will enable as many as 12 independent Morse 
transmissions to be operated simultaneously over tho 
same wire, each pair of operators getting the ·use of 
the line for a very minute space of time, the period of · 
use being long enough for the various distinct current 
impulses from each Morse key. 

But while these systems have gained ground to somo 
extent, type-printing instruments, using keyboards, 
have virtually disappeared from telegraph offices in 
America; and it can not be discovered that any have 
been made for several years for service on this side of 
the Atlantic. The art of what is known as '' iuachino 
telegraphy," as distinguished from hand or key teleg· 
raphy, is here virtually limited to the 'V'heatstone sys
tem, in which messages are prepared by punching holes 
in a tape which is afterwards run rapidly through a me
chanical transmitter, to be received at the other end of 
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the line by an ink writing machine, in which the dots 
and dashes are properly recorded on another tape for 
subsequent translation into words. It is a feature of 
such method that several operators can be getting tape 
ready for transmission; and on long circuits a sending 
speed of 400 words a minute on the line has been at
tained, the same punched tape being available moreover 
for a number of circuits in succession, whereas an ordi
nary operntor is doing well to send 40 words per min
ute over the one wire to which he is assigned. It would 
seem that the art of cheap telegraphy, enabling the 
public to send telegrams at as low EL rate as telephone 
messages or special-delivery letters, could only lie in 
the direction of machine or automatic telegraphy; 
ancl he110e inventors have pursued with diligence im
provern:ents in this direction, the chief America.a ex
ponents of such methods being Mr. P. B. Delany and 
Mr. Q. L. Buckingfoim. The latter has be0n working 
for some time past commercially over the Western 
Union circuits, and at the time of writing this report no 
fewer than 1,500,000 messages ha.ve been transmitted 
by his apparatus. On one occasion 2,429 words were 
sent from Chicago to New York in 23 minutes and 24 
seconds. The rate at which messages are regularly 
transmitted between New York and Chicago by the 
Buckinghani printing telegraph, on a duplex circuit, is 
about 100 average messages on one wire in each direc
tion, or 200 per hour. These messag·es, moreover, do 
not need retranslation as received, but come out in regu
lar typewritten form on standard message blanks ready 
for instant delivery. 

}!"'ire-alarm telegrapb apparatus has been manufac
tured for :fifty yeaTS past and is now in use in every 
American city of n,ny pretensions, so that a fire-alarm 
box is a familiar and characteristic object on· most 
streets. The genius of Prof. Moses G. Farmer, Dr. 
W. F. Channing, and .T. N. Gamewell was chiefly instru
mental in the early perfection of this system, to which 
is due the saving of many lives and millions of 1n·operty. 
The latest types of fire-alarm boxes itre built so as to 
dispense with any key or access to the interior. A pro
jecting handle can be turned instantly by any passer-by, 
when the bell in the box rings, showing that the signal 
for that box determining its locn,tion has gone in to the 
fire department headquarters, where other apparatus 
equ'ally efficient and instantaneous receives it and 
assists in spreELcling the notification throughout the dis
trict or over the whole service. When the mechn,nism 
of any such box has b'een started the sender can not stop 
it, nor can any other subsequent signal coming in from 
another box on the same circuit dispute or confuse the 
prior alarm. Modifications of this system, again, consist 
in auxiliary boxes located in buildings, which, starting 
automatically, will energize the neELrest box alarm, 
while fmther refinements include delicate thermostatic 
arrangements, which, while giving an exterior alarm, 
also release at once streams'of water within the thren,t-

ened building to put the fire out even before the fire 
brigade can arrive. An ingenious system in use for 
some time embodies an electrical conductor, in which is 
a readily fusible wire whose melting closes the alarm 
circuit, such wire being movable and flexible so that it 
can be laid anew nightly on top of goods or packages in 
store or wharf, etc., and the alarm given at any point 
clesirecl-even, if desired, in association with the tele
phone service. 

Peculiarly American in the:.r intention and develop
ment have been the industries associated with the 
"stock ticker," the "bank-printer" system, which was 
in many respects the forerunner of the telephone, and 
the district-messenger system. At one time the lJank· 
printer system was carried to considerable length in 
New York city, using npparatus not unlike that em
ployed for stock-ticker work, and some fifty banks 
were in communietttion with the clearing house by its 
means, the mechanism at the switch board being such 
that the operator there could transmit simultaneously 
to any group of six banks by means of a multiple 
switch bar, which plugged into six "jacks" or spring 
contacts at the same time. As all the single wires :from 
each bank led to the boELrd, there was here iu rudimen
tary form a multiple board, as "central" could obvi
ously connect any two hanks also; and it is matter of 
record that at a very early elate the Bell telephone 
management acquired an interest in this method, 
nlthough the telephone itself wiped out the printer and 
private line systems, for purposes of bank oonununication. 

The stock ticker dates :from a1iout 186'7 and originated 
from the necessities of quick communication between 
brokers and the exchanges. Before the introduction and 
manufacture of such apparntus a brokerage house would 
have a lot of boys, sometimes 12 to 15, plying between 
exchange Etnd office with the latest quotations for stocks 
or gold, .each boy watching a specialty. To lWOicl this 
rush and confusion, Mr. E. A. Calahan devised an indi
cator with dials for showing the price of gokl at each 
fluctuation, and Mr. 'r. T. Ln,ws also took up thiR work, 
whereupon Mr. Calahan removed the indicating dials 
from his appn,ratus and substituted type wheels, which 
would print their indicELtions step by step on a paper 
tape, in two lines, one of letters, the other of figures. It 
was ELlso necessary to provide meELns for taking the im
pression of the characters, for inking the wheels, and 
for feeding the tape. This done, it was deemed best to 
use three wires to eELch ticker, one to furnish current for 
rotating the alphabet wheel, one for the :figure wheel, 
and one for taking the impression from both wheels. 
Out of these early developments and the cvolutional 
work of several inventors, including Messrs. T. A. Edi
son, S. D. Field, G. B. Scott, G. M. Phelps, John Burry, 
n,nd others, the modern stock ticker has sprung, em~ 
ploying in general the step-by-step principle, with at 
least two lines to work the instruments, and usually 
inclusive of devices for maintaining unison, winding 
mechanism, etc. \Vhere it is not necessary to include 
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figures, obviously one alphabet wheel suffices for the 
record on the tape. In the more recent stock tickers 
used in America the winding weight has been: dispensed 
with, Mr. Burry having in the census period added a 
small, simple, self-winding device to the machine, with
out any diminution in its speed of norking. 

The other telegraph or signal system, peculiarly 
American in its origin, is the district-messenger service. 
It originated about 1870, in Brooklyn, N. Y., chiefly 
through the inventive skill of Mr. Crilahan, an electri
cian, already engaged in perfecting the analogous de
vice, the ticker, whose use, however, was to receive and 
record signals, while the object of the district-messen
ger box was to send in signals to a central office, calling 
for a boy, for the police, or giving a tire alarm, etc. 
The "box" then devised was soon simplified and per
fected, and as a standard piece of electrical apparatus, 
with its buzzing noise when used, it has long been fa
miliar to all the dwellers in large cities all over the 
country. The earlier boxes required winding up about 
once a year, whereas those now manufact1uecl are 
wound up by each person in the act of. sending in the 
signal-a simplification which reduced the cost several 
times over. The system remains in extensive use for 
the delivery of letters, packages, etc., but is supposed 
to have been checked in its development by the tele
phone. 

A variety of telegraph systems have been invented, 
and some of them manufactured on a small scale, for the 
actual transmission of handwritten messages in facsim
ile, the best known being, perhaps, the ingenious "tel
autograph" of Dr. Elisha Gray, one of the pioneer 
inventors also of the telephone. A good deal of inge
nuity has also been displayed in perfecting apparatus 
for the transmission by telegraphy of maps, pictures, 
portraits, etc., in which either electro-magnetic or 
electro·chemical means are employed. · 

WIRELESS TELEGRAPHY. 

One of the latest and most important developments 
in telegraphy is that to which the epithet of ''wireless" 
has been attached, although this is neither acclU'ate nor 
descriptive, as there is more or less wire in the circuit 
in spite of the fact that none stretches between the 
transmitting and the receiving apparatus in the old and 
familiar manner. Wireless telegraphic apparatus still 
remains to some degree mysterious to the public, but 
has been in commercial use for several years, and was a 
regular manufacture during the census year, although 
the work in America at that time was still largely ex
perimental. The most prominent worker in this field 
is Mr. G. Marconi, an Anglo-Italian, who has already 
transmitted signals between the English and North 
American shores of the Atlantic through the air, a 
distance of nearly 3,000 miles, and whose commercial 
work over shorter distance is being rapidly developed 

ns the result of his experiments, beginning as far back 
as 18H5-96. 

In passing-, it should be noted that wireless telegraph 
system,; of a different nature had already been de
veloped in this country several years ago by Mr. Edison 
and others, depending upon the principle of induction, 
and em1)loyed more specifically as a means of telegraph
ing to and from moving trains. In this work inductive 
signals are jumped across the air space between the 
ordinary telegraph wire on the track and the metallic 
roof of the passing car, which contains the receiving 
apparatus, and the signals are recorded by means of 
buzzing dots and dashes heard in a telephone in the re
ceiving circuit. In: the same manner the operator on 
the car desiring• to send a message depresses his own 
key, which causes an induction coil to operate by local 
battery, through a vibrator, to charge and discharge 
the car roof at a high potential and a rapid rate. These 
effects, corresponding to dots aml dashes, are taken up 
by the ordinary parallel wires along· the track, so thatthe 
operator on the line will hear the dots and dashes in 
his telephone, and thus receive a message. It is re
corded that messages have thus been sent over spaces 
of between 300 and 400 feet from the condenser roof 
of the car and the telegraph wires, with the train run
ning at 40 miles an hour. Other developments by Mr. 
Edison in this field include the use of condensing metLtl
lic surfaces and static effects to signal at considerable 
distances, using balloons, the sails of ships, etc. 

It remained, however, for Mr. Marconi and other 
workers in this field to accomplish the feat of transmit
ting telegraphic signals without wires through distances 
of hundreds of miles, employing what are known ·as 
'' Hertzian waves," or influences imposed electrically 
upon the ether hy electro-magnetic apparatus, these 
waves being detected only by special apparatus of the 
most delicate character. In Ml'. Marconi's work the 
tmnsmitting apparatus consists essentially of a s1)ecial 
induction coil, which has one side of the secondary 
spark gap in the secondary circuit, connected with the 
ground; and the other connected with a vertical wire 
carried up some distance into the air by a pole or by a 
kite or balloon. The two gap spheres are also connected 
with the ends of the secondary winding of the induction 
coil or transformer. The spheres are not always essen
tial. When the operator i.n transmitting presses his 
key, the current from the battery energizes the inclnc· 
tion or spark coil, which in turn charges the spherc.s 
and the vertical wire in such a manner that electrical 
disturbance is thrown off by the vertical wire in the 
form. of displacement waves in the ether, so that the 
vertical wire becomes a radiator of electric waves in 
every direction. The effect producecl is the same, 
roughly, as that caused by dropping a stone into a pool 
of water, the rings or ripples pursuing each 0th.er to 
the shore, corresponding to the radiations of the elec
trical discharge through the ether. 

The receiving apparatus to catch these impulses con-

I 

I. ' . 
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sists of the receiving vertical wire running down to the 
coherer placed in a circuit containing a local battery, and 
a sensitive telegraph refay actuating in turn another 
circuit in which are included a trembler or decoherer 
and a recording instrument. One encl of the coherer tube 
. is connected tp ground and. the other to an insulated 
conductor, tetmmating preferably in ti "capacity" area 
exactly the same as that employed in the transmitting 
station. The coherer or Branly tube which detects these 
waves in the ether is usually lt very small tube, about 
the size of a gold pencil, and consists of glass with the 
wire running in at both ends, but separated by a very 
small space. In this space lie metallic filings, usually 
a mixture of nickel and 1Jilver. It would appear that 
when the :filings are not subject to the influences of the 
ether waves they are of such a high resistance as to be 
nonconducting, so thn.t the circuit of the local battery 
is open. When the ether waves impinge on the tube 
the filings between the two metallic pole pier,es in the 
tube cohere and are apparently pulled together into 
such a continuous string or conductor that the current 
immediately flows in the local circuit from the local 
battery and the signal is recorded by the receiving tele
graph instrument. 

At the same instant the little tapper or decoherer in 
·the relay circuit bits the tube a slight blow and causes 
the :filings to fall apart, thus opening the circuit again 
ready to receive the next etheric impulse, representing 
a corresponding portion of the message to be recei vecl. 
By this process of cohering and clecohering, the sig
nals are received, and in their continuity they consti
tute a regular telegraphic message, which mm be read 
by the ear or be recorded by a tape register or be heard 
in the telephone. Other forms of self-restoring coher
ers are in use, including that employed by the Italian 
navy, consisting of a glass tube, which contains plugs 
of carbon or iron, between which is a small globule of 
mercury. Mr. Marconi also reports the use of coherers 
with filings of carbon, cobalt, and cn.rbon dust, as well 
as others of an electro-magnetic miture, which he con
siders far superior for working in ''tuned" circuits or 
those which are able to receive or reject selective mes
sages which may or may not be intended for them. 
He has described one such detector based upon the de_ 
crease of magnetic hysterisis, which takes place in iron 
when it is exposed under certain conditions to the effects 
of high frequency, electrical oscillations, or Hertzian 
waves. The same principles have been applied to 
wireless telegraphy. It is impossible to overrate the 
importance of this new development in telegraphy, par
ticularly in its ttpplication to marine work. It has 
become a question whether at no distant futme sub
marine cables may not cease to be an indispensable 
requisite for the transmission of intelligence across the 
ocean. In the meantime, wireless telegraphy systems 
have been adopted by the United States Signal Service 
for use in Alaskan waters and coast defense, by the 
United States Navy for men-of-war, by foreign navies, 

and for some forty land stations, chiefly controlled by 
Lloyds, along the coast of Great Britain and Europe. 
The system is already in commercial use on numerous 
steamers, and as much as $300 is frequently collected 
from passengers for wireless messages . 

INSULATED WIRES AND CABLES. 

Table 22 shows the value of insulated wire and cable, 
by states, 1900. 

TADLE 22.-INSULATED WIRE AND CABLE: VALUE, BY 
STATES, 1900. 

STATES. 

United States ...... 

Califoru!it .............. .. 
Connecticut ............. . 
IlliuoiH .....•••..•........ 
Indiana ...........•...... 
Mnssitelmsetts ...•....•.. 

Value. / STATES. 

$21, 292, 001 I New Hampsllire ....... . 
New Jersey ••.•..•....•. 

65, 905 ! New York ............. . 
1 938 075 · Ohio • • · • · · ., •.. • · · • .. ' .. " 
• 722• 009 I Pennsylvama .......... . 
330; 000 1 

Rhode Island ......... .. 
' 693, 456 

l 

Value. 

$96, 793 
4, 701, 57'1 
6, 119, 878 

15, 512 
2,696, 155 
3, 912, 584 

With regard to the manufacture of insulated wires 
and cables, Mr. H. A. Reed, 11 veteran American leader 
in the industry, states that no braiding on wires was 
clone prior to 1857. In the early clays the wire was 
wrapped with cotton or silk, which was clone in many 
instances by means of the machines employed to wrap 
similarly the wires used in women's bonnets, the ma
chinery being also of the class used in wrapping the 
wire or strips used in crinoline. It appears that this 
machinery' in 'its first use on electric wires, wns brought 
to the United States by an Englishman named Moore, 
who settled in Philadelphia and there founded a very 
prosperous inclustry, still in existence. It seems 
unquestionable that he covered wire for Prof. Joseph 
Henry in the early thirties, to be used in some of the 
earliest experiments in telegraphy. 

About the year 1857, under a patent for machinery 
used in braiding whips, an inventor named F. Bridges 
began to develop the art of putting· braid upon wires. 
In 1859 he was employed by Mr. Bishop, one of the 
founders of the art of covering· wire with guttru-percha, 
and from that time on the art of braiding wire was 
generally developed. With regard to insulating- wire 
with gutta-percha., it would appear that in 1846, Sie
mens began experimenting in Ber1in with gutta-percha 
covered wire, and that in 1847 several miles o:f it, pro
tected outside with lead, were laid. In the United 
States, as far back as l849, a patent for the insulation 
of electric wires by glass beads was applied for by 
Mr. G. B. Simpson, who also, in 1858, applied for a 
patent on applying a solution of gutta-percha over the 
metallic wire by a brush. It would appear, however, 
that in 1848 a patent was issued to Professor Dllrant for 
a solution of gutta-percha by chloroform for this pur
pose. According to excellent authority, 1 as early as 
1847 a piece of gutta-percha insulated wire was tried 

1 The Telegraph ii1 America, James D. Reid, pages 129, 139, 223. 
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near Elizabeth, N. J., for telegraphic work, and worked 
successfully. A similar piece was laid at the drawbridge 
of the Passafa River. 

In 1848 Mr. J. N. Alvord, in place of telegraphic wire 
strung across the Mississippi at St. Louis, from !L shot 
tower to a mast, laid a gutta-percha covered wire in
closed in lead, on the bed of the river, by means of a 
fleet of scows. This breti.k:ing down, he constructed the 
following year on the banks or the river, largely with 
his own hands, another gutta:percba cable armored 
with No. 9 exterior iron wire, which !tppears to have 
served its purpose admirably. Other experiments fol
lowed until, in 1856, Mr. S. C. Bishop laid across the 
Hudson River, from New York to Hoboken, an armored 
cable with three gutta-percha covered conductors. This 
was a successful, practical solution of the difficulties in 
carrying televapbic circuits-the only electrical circuits 
then known-across rivers, etc., and touches the period 
of submarine cable work. Similar cables were at once 
laid in other rivers; the old masts for aerial wires were 
abandoned, and there was passed the last of the primi
tive stages that have led up to the development of an 
industry to which, in the year ending June 30, 1900, is 
credited by Table 22 a production or insulated wires 
and cables to the value of $21,292,001. 

So far as known, all the earlier insulated wire manu
factmed in America was for sirnh cables as are referred 
to above, and possibly for a small amount of interior 
work. Mr. Eugene F. Phillips, a veteran manufac
turer in this :field, referring to bis ledgers of 1874, 
:;tates that be believes he made the :first braided wire 
used for any "outside" purposes in this country, the 
pmcbaser being the parent American Distrir,t Telegraph 
Company. Similar wire wound with cotton, to run 
through window frames, was used, however, for tele
graphic purposes as early as 1847. Braided office wire 
was used only to a limited extent until the advent of 
district telegraph and gold stock tickers. The intro
duction of the earlier stock-repeating instruments with 
three circuits, and of hundreds of messenger call-boxes 
created 'a brisk demand for such wire, but it was not 
until the telephone business began to develop, after the 
invention of the instrument in 1876, that the manufac
ture or insulated wire, both braided and paraffined, or 
"waterproof," as it was called, received a genuine 
impetus. Annunciator wire, which had been used for 
call-bell work, proved to be very bandy for telephonic 

. interior connections, and this was succeeded by an 
enormous demand for telephone cords. 

Out of this in turn, as well as from the desire for 
grouping together exterior telephone wires, came the 
manufacture of telephone cables, consisting, however, 
largely of iron wire No. 12, instead of the copper wire 
which is now universal. The troubles from induction 
led to the production of a tin-foil cable in which each 
conductor,.after having been insulated, was inclosecl in 
a strip of tin. foil. Another form of insulated cable 

consisted or cotton-covered wires bunched together to 
the number. of 50 or 100, saturated with paraffin and 
pulled into a lead pipe. The development of this work 
led in turn to the gradual abtmdonment in cities of the 
aerial cable and its replacement by the insulated under
ground cable of the present day, to such·an extent that 
while in 189 3 the American Bell Telephone Company 
reported 201,259 mile8 of wire on poles and only D0,218 
miles or wire underground, in moo, this same com
pany reported 509,038 miles of wire on poles, a large 
part of which was in insulated cables, and not less than 
489,250 miles of wire underground, the whole of which 
was in insulated cables. To this should be added 3,404 
miles of submarine wire, all or it insulated as well. 

In the meantime, the development of the electric 
lighting industry had brought into demand insulated 
wire, some of which, used for arc lighting, was known as 
"underwriters," but was more commonly designated as 
"undertakers,'' because of its deadly nature. The insu
lation or cotton, paraffin, etc.' exposed to the air not 
being sufficient to withstand the destructive effects of 
the elements or the abrasion of tree limbs, its use resulted 
in a great many deaths. Shortly after the pmctical de
velopment of ar·c lighting the incandescent lamp was 
brought to commercial practicability, and its introduc-. 
tion stimulated to an unprecedented extent the manufac
ture of interior insulated wire. The flexible conductor 
was found particularly desir!tble, especially for pendent 
and movable lamps, and a high insulation was necessEny 
as a protection against :fire, although the voltage of the 
current was too low to endanger life. Phillips, of Lon
don, is said to have been the :first to apply gum to such 
wires, which he did in the form of a very thin. rubber 
tape, slightly vulcanized, and wound spirally around the 
conductors. In this country Balata gum was probably 
used at about the same time by Mr. W. W. Marks. 
These wires, being improved in England and America, 
very rapidly superseded the earlier flexible conduc
tors made by carrying the wires through strips of the 
textile wehhing used in men's suspenders, the wires 
thus being kept apart from each other. At this pe
riod also the demand for wire of :finer sizes increased. 
It. will thus be seen that by 1880 a great stride had been 
made from the earlier ideas of interior insuhttion, and 
also from those which, in regard to exterior work, consid
ered that an iron or steel wire galvanized with a thin emit 
of zinc was sufficiently insulated. Whereas the eRrlier 
metallic insulation was intended to preserve the wire 
itself, the aim or all the later methods bas been in addi
tion to prevent the currents of higher pressure and 
larger voltage known to the modern eleetrieal arts from 
escaping. The protection of the wire itself is a sma.11 
thing compared with the protection which the more 
perfect methods of manufacture afford of life and 
property. 

From the very :first, Mr. Edison, in introducing his 
incandescent lamp system two decades ago, insisted that 
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the chief circuits should have their mains underground, 
and the quantity of copper required for such low voltage 
work produced a condition necessitating such treatment 
of them. With this began the practice of laying all 
electric lighting circuits underground, a practice which 
is now universal in the larger cities, and also carried out 
in many of the smn,ller ones. Mr. Edison did not, how
ever, manufacture insulated conductors in the ordinary 
sense, but ran copper rods through pipes, surrounding 
the rods with viscous insulating material and also with 
rop!3, in such a manner as to keep the sections of different 
polarity apart, i:f the two sides of the system were in
cluded in one service conductor. Thi;; process, how
ever, has been virtually abm1cloned in favor of what is 
known as the " dmwing-in" system, enabling lead
coverecl cables to be inserted at manholes along any 
given street, and drawn through the ducts of the under
ground conduits. This matter will be referred to in 
more detail in connection with underground conduits. 
The cables manufactured for such work for telegraphy 
and telephony, electric light and power, and electric 
railway service differ according to the work which they 
have to perform, but, broadly, consist of copper wires, 
single or stranded, surrounded by insufated material 
which is again protected by outer sheathings of lead 
and iron or steel wire. One notn.ble improvement has 
been the utilization of paper as a means of insulation; 
and paper cables are now mrmufoctured in increasing 
quantities for all classes of work. The results with 
these cables may be summed up in the following· rernark: 1 

Experience has shown that paper thoroughly.impregnated with 
insulating compound, such as the various tars or resins, forms one 
of the best insulating materials, provided the paper can be kept 
reasonably dry, as is insured by the use of the lead sheaths. A 
very large class of distributing cables are now made with paper 
insulation, and give the highest satisfaction in actual service. 

It may be incidentally noted that up to the time of 
the census report none of the America.n mannfocturers 
engaged in this industry had produced whn.t are known 
as deep-8ea submarine cables, these cables being pro
duced exclusively in England, Germany, and France. 
A great deal of work, however, answering to this char
acter, for short lengths of sea and for shallower waters, 
had already been undertaken successfully in this coun
try, and there is no indication from the returns that the 
heaviest operations of this chamcter could not be safely 
undertaken. The equipments of the factories, the mag
nitude of the industry, ancl the immense range of the 
procluct, as disclosed by ·the census report, are a full 
justification of those who believe that America can pro
dnce her own submarine cable, if not for international 
work, at least for service in her own waters ancl nmong 
her own dependencies. 

1 Abbott's Electric Transmission of Energy, 1900, ·pages 185, 186. 

ELECTRIC CONDUITS. 

Table 23 shows the number of feet and value of elec
trical conduits, by states, 1900. 

TABLE 23.-ELEOTRIOAL CONDUITS: NUMBER OF FEET 
.AND VALUE, BY STATES, 1900. 

STATES, 
Toto.1 
value. 

Esto.b· 
Jlsh· 

ESTABLISHMENTS UE· 
POUTING C!UAN'rI· 
TIES AND VALUE.~. 

in en ts re .. 
11----.----1 porting 

Number 
of feet. Value. 

values 
only. 

United Rtates ............ _... $1, 060, 163 14, 875, 386 $545, 835 $520, 328 

California ........................ . 
District of Columbia ............. . 
Mnssnchnsctts .•..... _ ............ . 
New York ....................... .. 
Ohio ....................... : ...... . 
Pennsylvanl!t .................... . 

1======011======1~======·---
14, 160 
21, 502 

353, 42'1 
521, 185 
42, 381 

113,451 

200, ooo 14., mo .••. _ .. _ .. 
............ ·-·--····- 21,662 

9, 936, 378 353, 424 - ····- - .• : 
4, 739, 008 178, 251 342, 934 

............ .......... 42,381 

............ .......... 113,451 

Table 23 shows for 1900 a total value of electrical 
conduits of $1,066,163, of which about half, or $545,835, 
is for esfablishments reporting an output of 14:,875,386 
feet. This table embraces two classes of conduits; that 
employed for exterior work and that used for interior 
work, and these again subdivide under so many heads 
that classification would become very difficult. 

As to exterior work, it may be noted that at the very 
inception of telegraphy, sixty years ago, it was pro
posed in America to lay wires'tmdergrouncl; but it was 
not until they were placed overhead ou poles that prnc
tical, commercfal ·success attended the lieginning-s of 
the art. Twenty-five years ago telegraph lines rami
fied in every direction throug·h American cities, but 
when to these were added the new and multitudinous 
circuits for telephony, electric lighting, etc., blocking 
the sidewalks with poles, obscuring the sky with wires, 
and adding perceptibly to the perils to life and prop
erty on the streets, a protest went up· from the public 
which soon resulted in n. mitigation of the evil by the 
construction of conduits through which to run the 
wires. FJ.•om the very start of his work in incandes
cent lighting, Mr. Edison, who used currents of low 
potential and large volume, req1iiring heavy copper 
conductors, decided to place his circuits underground, 
but all the arc lighting and a.ll the early power trans
mission was done with overhead wires. To this were 
soon added the trolley circuits, including· not only the 
<;ervice wires, hut the feeder cables. 

The first steps taken in installing unclergrouncl con
duits were intended to clear the streets of telegraph and 
telephone wires only, as it was Mserted that lighting 
circuits of high potential could not be put safely under
ground; but in cities like New York and Chicago all 
circuits were condemned to banishment, except some 
trolley wires, and in clue time every city of any magni-
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tude or importance has installed a general conduit sys
tem or taken measures to lessen the number of aerial 
wires. The rapidity with which the movement has 
proceeded may be inferred from the ;-;taternent that 
whereas in 1882 there were not 10 miles of underground 
conduit in the United States, at the end of 1895 the 
aggregate length of underground conductors was placed 
at 200,000 miles. At that time the New York Edison 
Company had 200 miles of tube underground, with 1,100 
junction boxes. The Chicago Edison Company had 99 
miles of conductor :for direct current, and 400 miles of 
cable for alternating current, carried in 170 miles of con
duit. The peculiarity of the Edison system was and is 
that it is solid, consisting of short sections of tube 
joined together, in which the conductors are solidly 
·embedded in insulating compound. 

This solid system fa in sharp contrast to the modern 
and prevalent drawing-in method, in which ducts of 
metal, cement, terra cotta, wood, etc., are laid down 
and then insulated cables are inserted by pulling in. 
In the solid system, subsidiary connections are fir:,t 
made from junction boxes; in the drawing-in system 
there are frequent manholes affording access to the 
cables for inspection, renewal, extension, etc. At the 
present time, cement-lined iron pipes, terra cotta con
duits, and concrete blocks with holes through them are 
chiefly in use for underground work, and constitute a 
large proportion of the value shown in the table. A 
variation on these two solid and drawing-in methods 
consists in the subway or pipe gallery, instances of 
which are :found in Detroit and Chicago, where a laby-
1-inth of underground passages gives access to the cables, 
which are carried along the sides on brackets. The 
same method is employed at Niagara Falls in distribut
ing current locally, and is also in vogue in many insti
tutions, mills, etc., for carrying the circuits from the 
power plant to scattered buildings. 

Interior conduit work is the product of the last ten 
or twelve years, and is greatly clue to the initiative of 
two Americans, Messrs. E. H. Johnson and E. T. 
Greenfield, who developed a complete system of interior 
tubing for wires of all kinds, and especially for incan
descentlighting. They employed, at first, paper wound 
spirally into a tube and dipped in. an insulating com
pound. This was later sheathed in brass, and then came 
similar conduits with an outside wall of iron or steel. 
Previously, wires were laid directly and in a haphaza1·d 
way in the plaster of the walls of buildings or run in 
cleats and molding outside the paper and across ceilings; 
but with interior conduits wiring network became as easy 
to find and manipulate as that for gas or water. Interior 
conduits are therefore now in universal use, having been 
adopted also as standard practice in Europe. Various 
modifications and improvements of conduits have been 
developed, including conduits woven of textile fabric 
and metal pipe dipped in an enameling substance; while 
bare pipe has also been resorted to in some instances. 

The transition from underground conduits to interior 
conduits is natural and almost irnperceptibile, so that one 
encounters the same materials and appliances employed 
for both kinds of work. 

ELECTRIC HEATING. 

Table 24 shows the number and value of rheostats 
and resistances, electric heating and cooking apparatus, 
welding, etc., by states, 1900. 

TABLE 24.-RHEOSTATS AND RESISTANCES, ELECTRIC 
HEATING AND COOKING APPARATUS, WELDING, ETC.: 
NUMBER AND YALUE, BY STATES, 1900. 

ST.A.TES. I To~' ~aluc. 

ESTABLISHMENTS 1!.E- Estnb-
PORTINQ QUANTI- llshments 
TIES AND VALUES. report-

ing 
vc<lucs 

Number, Ynlue. only, 

UnitedStatcs •••.... _ .....•.• $1,186,878 94,147 $1,011,997 $174,881 

Illinois ........................... . 

e~~1~1~.;;o.·::: :: : : : : : : :: : : : : : : : : : : : : 
Maryland •...••.•••....•..•.••.•••• 
Massachusetts ..............•...... 

Nf~~1tfs~a::::::::::::::::::::::::: 
New Jersey ....................... . 
New York ........................ . 
Ohio •.........•.......••••.•..••..• 
Pennsylvania .................... . 
Wisconsin ......•.•••....•......... 

1====11===1====1----
29,342 
60,156 

60 
13,200 
!!7,•100 
32,269 
4,000 

147,349 
465,836 
163, 349 
55,210 

118, 207 

1, 410 16, 356 12, 9&1 
..•••••••• •••••. .•..•• BO,llill 

5 60 ·---······ 
1,050 13,200 ......... . 

• • . ••• • ••• • • •• •. • . . ••• 97,·IOO 
6, 200 32, 269 •••••••••• 

320 4,000 1·········· 
5, 758 1'17, 3•19 ' ......... . 

63, 800 46f>, 3821 45-1 
1,050 163, 849 ••••· ..... 

12, 204 51, 325 3, 885 
2, 350 118, 207 ..•.•.•••• 

vVhen it is considered that electric heat. is clerivea 
from current sent through a resisting medium and first 
generated by a dynamo driven usually by a steam engine, 
which in turn derives steam from the consumption of 
fuel under a boiler, so that the cycle is a long and 
costly one, it would be safe to arrive at the conclusion 
that electric heat as compared with heat obtained direct 
from. a stove should he expensive. Each step is attended 
with serious losses in the conversion of energy from 
one form to the other, and the conditions would seem 
to be wholly adverse to the successful and economic1tl 
use of electric heat. But the fact remains that du L'ing 
the past ten years electric heating has steadily increased 
in its demands upon central stations and isolated plants 
:for current, while in electric r1Lilway work the cars in 
northern latitudes which do not employ electricity for 
heating are now very few. Aside from this clnss 
of work-the warming of chambers and cars-there 
remains a very large industrial field throughout which 
electric heating apparatus has rapidly come into :favor, 
on account of its superior utility and flexibility of 
application. 

As regards the heating of rooms and cars, the 1111m

ufacturers of heating apparatus have not attempted to 
compete with direct heat application in large volume 
fo1· severe weather, but rather to meet the innumerable 
cases where a moderate degree of warmth is required 
not only in the spring and fall of the year, but in the 
winter months. This applies not merely to the heat
ing of bedrooms, bathrooms, etc., but to incidental 
cooking. The gas and the oil stove have effected a revo-

I 
I 
I. 

.. 
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lution in the methods of modern American households 
in preparing food for the table, but the peculiarity of 
electric heat is that, being without odor or dirt, it allows 
the apparatus to be employed as well in the boudoir as 
in the kitchen, and all that is needed to set it in opera
tion is attachment to the nearest lamp socket. More
over, to get an ordinary kitchen coal range or stove in 
operation for one slight meal or for a single hour is not 
economical. 

The principle of apparatus developing heat electrically 
is simple, and depends upon the resistance offered by 
some form of metallic conduc.tor to the flow of current 
through it. This conductor is usually surrounded by, 
or surrounds, a non-iniiammable heat-conducting sub
stance, and may be iron or German silver. In some of 
the latest and successful types, metallic paint is fired 
upon strips of mica, which are grouped together so as to 
constitute small or large sets, depending upon the use to 
which the apparatus is to be put. There is thus obtltinecl 
a high resistance, with a maximum of radiating surface, 
and a large amount of current can be passed into appa
ratus, ranging from a kitchen stove to a, car heater, or 
from a foot warmer to a set o-f curling irons. 

Electric car heaters are ordinarily manufactui,ed in 
sets o-f 4 or 6, and arc placed vertimilly under the 
seats, with a grating in front to permit the heat to 
permeate the car, and to protect the passengers, the 
current being derived from the circuits which furnish 
current also to the propelling motors and the car lamps. 
Such heaters are mmally built up o-f small helical con
ductors wound around porcelain tubes, or o-f wire encir
cling a narrow, flat, grid frame. These heaters have a 
fixed position in a car, and can be used in any combina
tion o-f numbers by means o-f a switch; but heaters are 
a1so made in portable forms, so that they can be used 
temporarily in any room or position. The great bulk 
of the electric 11eating done in America to-day is per
formed by apparatus of this class, and is to be found in 
thousands o-f street· and elevated cars in all parts o-f the 
country. It is stated that the twerttge cost o-f heating a 
standard trolley car in the winter by electricity is about 
2.25 cents per hour, or 40.5 cents per day of eighteen 
hours, as a maximum. Actual measurements in Boston, 
in severe winter weather, are reported to have shown 
that street cars with 2 doors, rn windows, and 850 
cubic feet o-f space could be heated 25° F. above the 
external air with an ordinary set of electric car heaters. 
It must be borne in mind, moreover, that such heaters 
are under the seats, 'do not occupy space (as do coal 
stoves) that is needed for passengers, give out no odors 
or gases, are instantly ready for i1se, and can be closely 
regulated. 

Variations and modifications o-f these heaters .for 
house, office, and shipboard use have become numerous 
in tbe last few years, and are included in the returns in 

·Table 24. But domestic electric heating is largely 
being used for cooking, and apparatus of wide range 
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has been devised for this class o-f service. A great 
many electric ovens are in use, while coffee heaters, 
electric kettles, and chafing dishes are now made by 
the thousands, with the heating member generally 
inclosed in the base, although a common form is a 
detachable base to which any cooking utensil can be 
applied. 

A large cla:;s o-f such heating apparatus is now 
employed in -factory work, and is to be found in hat 
-factories, laundries, etc., and in many places where a 
nice degree of heat, which can be closely regulated, is 
desirable. Appliances o-f this kind are blocking 
machines, glue pots, sealing-wax heaters, bread ovens, 
cracker-baking machines, etc. 

An interesting illustration o-f electrical heating for 
cooking purposes is to be found in one of the factories 
at Niagara Falls, N. Y., which is devoted to the prepa
ration o-f a special form o-f biscuit or cracker. In this 
instance, pans full of crackers are kept revolving in 
large electric ovens. The :filled pans are placed on 
shelves o-f what is essentially a diminutive Ferris wheel, 
each containing 12 paddles or shelves holdhrn· 8 pans of 
biscuits each. When the crackers have reached the 
i;ight degree of cooking and th~ proper external appear
ance, the pans are taken out o-f the oven. The kitchen 
for the operatives contains a full electric cooking equip
ment, ancl in the dining room are tables :fitted with 
improved electric cooking utensils, coffee and tea urns, 
chafing dishes, etc., while on one side of the room stands 
a row of covered compttrtments, heated by resistance 
coils placed within lengths of pipe, over which food may 
be kept hot. 

One oHhe most striking illustrations o-f the applica
tion o-f electric heat to industrial purposes, is that 
afforded by a hat factory at Orange Valley, N . • T., where 
no lm,'S tlmn 250 horsepowei· of electrical energy is used 
for heating purposes. In a hat factory two .kinds of 
hent, broadly speaking, are usually required, that o-f 
low degree, for sizing and coloring vats, etc., and that 
of high degree, for the hat-finishing tools. In the :fac
tory referred to, the latter form of heat is all supplied 
by electricity, while the exhaust steam from the elec
trical generating plant is utilized for all the various 
other purposes not requiring a higher tempemture 
than can thus be obtained. With regard to felt bats, 
it may be noted that the shaping process consists in 
placing the very rough shape on one or more blocks, 
and then bringing it to the desired :finishing shape by 
means o-f heat applied by hons. The different parts o-f 
the hat are not of equal thickness, the brim being the 
heavier and the crown the lighter portion, so that dif
ferent degrees of heat are required when finishing 
different portions o-f the hat. Electric irons lend them
selves with peculiar adaptability to such work, as differ
ent degrees o-f heat can be supplied at will, and any 
temperature can be definitely maintained at the proper 
point. Formerly the heat for machine irons was sup-
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plied by gas jets, and constant attention was necessary 
to insure that the temperature did not become too high 
for too low. 

Under the old method, in each of the several hand
finishing rooms, where about 125 men were employed, 
and hot slugs were used, it was necessary to replace at 
and short intervals those slugs that had lJecome cooled 
with others taken reel-hot direct from the furnace. To 
heat these slugs there were 3 furnaces on a floor, 
consuming 3 tons of coal per day, and in summer time 
causing an unbearable heat. Moreover, the frequent 
journeys of the men from their tables to the slug fur
naces reduced their productive capacity, while the 
stream of men going to and fro congested the passages 
and disturbed the others at work. At the present time, 
it is not necessary for any man to move from his par
ticular part of the bench, and all he has to do to keep 
bis electric slugs at the right temperature is to throw 
in and out a little switch placed on the wall within easy 
reach. These same advantages appear in connection 
with the electric curling machines and the flanging 
pads employed to define and :finish the brims. As to 
the economy of electric heat in this particular applica
tion, it is stated that where formerly 8 tons of coal were 
used per day, now with one-third greater capacity only 
10 tons have been used; moreover, the gas bill was 
formerly $200 per month, while fuel and attendance :for 
the slug furnaces amounted to $10 per day. This, 
moreover, does not entirely represent the economy 
derived from the use of electrical apparatus, as the per
centage of hats injured in the process of :finishing is 
less, on account of the use of electric heat. The work-

. men, moreover, enjoy greater comfort and better health. 
Characteristic of the variety of work to which elec

tric beat can be put, is the use of branding irons to 
imprint on cork: the names of :finmi. In this caS'e, the 
sealing of the bottle or package and the branding of 
the cork are accomplished by one and the same opera
tion, lessening the amount of labor and minimizing the 
risk of deterioration from imperfect sealing·. The same 
process of electric heating has also been applied to the 
branding of bread, hams, etc., and in lL vai'iety of other 
industries. 

Elsewhere in this report reference bas 'been made to 
the use of electricity in electro-metallurgy and electro
chemistry. Both of these depend in no small measure 
upon electric heat, but as no commercinJ apparatus can 
be mentioned as built for that class of work, further 
note is here unnecessary. A few portable electric fur
naces are made, but they are unimportant in the returns 
of Table 24. Next to electric heating and cooking 
apparatus come electric resistances and rheostats, which 
are essentially of the same nature and class, their object 
being,. however, not to utilize electric current in the 
form of heat, but to dissipate it before it can reach', in 
dangerous quantities, apparatus designed for other func
tions connected with light and power service. One of 

the commonest features of electrical work is to "cut 
in" or '' cut 01+t" a resistance, and this resistance is 
usually a separate, simple piece of apparatus, a few 
coils of resistance wire in a, metal ca,se, with a switch, or 
embedded in enamel, fire clay, asbestos, etc., that ena
bles more or less of the wire to be interposed. Yet 
anotheT class of apparatus employing electric heat con
sists in that employed for welding metals. This weld
ing, the oTiginal processes of which were devised by 
Prof. Elihu Thomson, is done either by bringing the two 
pieces of metal to a welding temperature by pa:-;sing l\ 
definite current through them when pressed· together, 
or by using on them the high-temperature electric arc, 
Thomson welding apparatus has enjoyed a sphere of 
usefulness in welding street car rails, wire cables, elec
trical wire, wheel tires, tubing, etc. 

ANNUNCIATORS. 

Table 25 shows the number of annunciators, by states, 
1900. 

TABLE 25 .-ANNUNCIATORS, ETC.: NUi\lBI!,R AND v AL UE, 
BY STATES, 1900. 

STATES. 
Total 

value. 

ESTABLISHMENTSRE· Estab· 

~~Jiil'i.°n y~'i,~;~- Jishmenta 
reporting 1-------11 values 

Number. Value. only. 

United States .................. 1=$2=2=4,=885=\l.•=5=7=, 0=22=l==$1=99=, 5=6=5 oll==$=25=, 320 

California ......................... .. 
lllinols ............................ .. 
l\lnssnchusetts ..................... .. 
l\Ilchigan .......................... .. 
New Jersey ........................ .. 
New York ......................... .. 
Pennsylvania ..................... .. 

5,000 
30, 233 
20, 856 
2,426 

20, 000 
125, 760 

20, 610 

500 
750 

22, 748 
4,044 

10,000 
14,4lil 
4,519 

5,000 
,l, 913 2i>, 320 

2(},85li ,. .•. ..... u 

2, 420 I··· ..... .. 
20, 000 , ........ .. 

12f1, 7ll0 1 ......... . 

20, 610 1· ........ . 

It appears from Table 25 that during the census year 
1900 the output of annunciators was 57, 022, vtt] necl at 
$224,885. Such annunciators are not strictly tole· 
graphic, but belong in that class, as they convey their 
intimation so that it may be received by eye or mir. 
Practically all of the annunciators included in this 
report are of the visual character, as those which havo n. 
bell of the vibrating kind when used other than singly 
have numbered drops to indicate which bell has bmm 
rl.mg. These annunciators are a familiar device in tho 
house for summoning the servant, and in hotels tho drops 
will run up to several hundred, corresponding with tho 
number of the rooms. Variations upon hotel annuncirt
tors have been devised based upon the principle of plac
ing in the room of each guest apparatus usually in tho 
form of a dial upon which are printed the names of all 
articles likely to be needed. U pan placing the inclicn· 
tive finger at the article needed, where named on tho 
dial, and sending in the signal to the office, the guest 
can secure what he wants without a preliminary visit 
from the hall boy. The introduction of this apparatus, 
however, has been somewhat interfered with by the uso 
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of the telephone, as it is becoming the practice to place 
telephones in the guest chambers of hotels connected 
with the central switchboard at the office. 

With regard to the beginnings of electric bells and 
annunciators, Mr. T. D. Lockwood, a well-known au
thority on electrical matters, says that we may assume 
that the electric annuncit1tor and electric bell business 
both grew out of the introduction of the telegraph; the 
bell especially being :first employed as a call for the 
telegraph communications; and the annunciator more 
especially being a direct successor of such telegraphs 
as that of Cooke and Wheatstone, which gave transient 
signals addressed to the eye; this again going back to 
the galvanoscope, which followed hard upon the heels 
of Oersted's discovery of electro-magnetism. The his
torian would be quite justified in considering Schweig
ger's invention of his galvaho-magnetic indicator, made 
by g·iving an insulated wire a number of turns around 
an elongated frame inclosing u compass needle, as really 
being the first annunciator. This was clone in 1819, 
was reported in a paper read at Halle, September 16 
and N ovemher 4, 1820, and a full description appeared 
in theJ ournal Fur Chemie nnd Physik, 1821, Vol. XXXI, 
pages 1-117. It is also reported in English in Tay l~r's 
"Historical Sketch of Henry's Contribution to the 
Electro-Magnetic Telegraph" in the Smithsonian report 
for 1878. 

The two distinct lines of visible annunciators and call 
hells came together first, according to Mr. Lockwood, 
in the Cooke and "Wheatstone telegraph system, put 
into operation in 1837, and described in the three British 
patents No. 7390 of 1837, No. 7719 of 1838, ftncl No. 
834:5 or 184:0. This system and its apparatus is also 
described in the Telegraph Mamu1l, of Shttffner, N. Y., 
1859, pages 181-232; also in .Manual of Electricity, N oad, 
London, 1859, pages 757-769; and The Electric Tele
graph, Highton, London, 1852, pages 70-82. The 1111-

nunciator feature of this was of course the needle tele
graph itself, which is still ln.rgely used in Enghmd both 
commercially and on railroads, and which does give 
visible signs of various chu.racter by changes in the 
direction ancl number of deflections. ~rhe bell-alarm 
part of the system in all of this work as long as it was 
used was not, however, the call hell, either single 
stroke or vibratory, as we know it now, but was more 
like the American :fire-alarm bell striker on a small 
scale; that is, the bell hanunerwas worked by a tripping 
clockwork, and the clockwork was controlled electro
magnetically. This was in the first Cooke and Wheat
stone patent, ~nd ,was, among other plans, worked by 
a kind of relay wherein n. forked lever extending at a 
right angle from one of the magnetic needles was 
arranged to tip on the deflection of the needle into 
two mercury cups, and thus complete a local circuit to 
work the bell. 

It is rather odd to notice the tenacity with which this 
electro-mechanical style of bell held its place, since no 

record is known prior to the British patent of Barlow 
& Foster, No. 12136, of April 27, 184:8, of the hell 
hammer being attached directly to the magnet arma
ture to make a single-stroke hell. That is to say, this 
is the :first clear record of the kind; but it must not be 
forgotten that Prof. Joseph Henry, at Albany, N. Y., 
1830-1832, employed a hell struck by an armature .of a 
magnet to convey signals over a wire of considerable 
length. Prior to the Barlow & Foster idea waR a sug
gestion of a polarized bell directly in the line thus inc1i
cated by Henry, in the English Brett patentj No. 12054, 
of February 8, 184:8 (this being the English repre
sentative of one of the Royal E. Honse American print
ing telegraphs), which provides that a permanet1t bar 
magnet may be poised from the pole of another porma
nent magnet, @r between the poles of two permanent 
magneti;;, so a,,; to point north and soutli; in this case it 
is provided that a hell may be placed in reln,tion to this 
poised magnet so that it may sound when a current of 
electricity is projected toward either of the poles. 

Next comes the manufacture of the vibratory or 
trembling hell. This traces its rrncestry first to the 
vibratory circuit breaker for induction coils, as might 
be expected, since the induction coil line or investiga
tion was thoroughly prosecuted long before the n,dvent 
of the telegraph. The";first electro-magnetic device of 
this kind wherein a magnet which might be tbe core 
of the coil was caused to attract an armature or iron 
hammer, the same when attracted being enabled to 
break: its own circuit, is that of Mc Gauley, exhibited 
by him in September, 1837, at the meeting of the Brit
ish Association at Liverpool. This was ... ain vented by 
the American, Page, before he had seen any description 
of McGm1ley's invention. 1 

The automatic electro-magnetic vibrnfory circnit
hreaking device, it is believed, was first associated with 
11 dial telegraph and an alarm for it by ·w erncr Siemens, 
who is therefore to be credited with lmving made the 
first vibratory electric bell. Both the tlllegraph u.nd 
the bell are described in the Siemerrn British pf1tent 
No. 13062, April 23, 1850, and are nlludccl to hy Werner 
Siemens himself in his "Perso1ml Recollections," pub
lished, as translated, by Appleton in New York, 1893, 
pages 4H-50. Siemens, there speaking of the manufac
ture of his dial telegmph and of the experiment made 
therein by a mcchanician, say::; that "this made it ap
parent to me that the problem was most completely to 
be ::;ol ved by converting the indicating telegraph into 
self-acting nrnchines, each of which would automatically 
make and break: the circuit. If two or more of such 
electricnJ machines were connected to a single electric 
circuit a fresh impulse could only be give,n when all the 
inserted apparatus had again completed their stroke and 
this had again closed . the circuit. This. proved in the 

1 See History of Induction, Page; Washington, 1867, pages 57-
58. Also The Altemate Current. Transformer, .Fleming; New 
York and London, 1892, Vol. II, pages 26-31. 
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'sequel a very fruitful principle for innumerable electro
technical applications. All the self-acting alarms or 
bells employed at the present time arc based upon the 
automatic interrnption after the completed stroke first 
introduced as above stated." 

Siemens was in error about his "two or more," since 
when a plurality of v1bratory instruments are on a 
line together they do not vibrate in unison. However, 
Siemens' broad statements are confirmed by Robert 
Saliine in his large book on the "Electric Telegraph," 
published in London, 1867, where the Siemens tele
graph is described and illustrated, the pictures showing 
the vibratory circuit breaker on i)ages 51-53. The :fhst 
instance of the said vibratory circuit breaker illustrated 
in an American hook is that in Shaffner's Manual, page 
351, in connection with a description of French tele-
graphs. ' 

One more phase of the subject may be referred to, 
viz: that of such multiple annunciators as are used 
to signal from a plurality of rooms or outlying points 
to a central point and to the association of a common 
bell with all of the drops. On October 2, 1852, English 
patent No. 162 was granted to John I. Fuchs for a bur
glar alarm, wherein a vibratory electro-magnetic bell 
was brought into a circuit closed by springs arrang-ecl 
to work when a door or window was opened. The first 
record of a compound annunciator and common bell is 
that of United States patent to Charles S. Bulkley, 
No. '7739, October 29, 1850. This Bulkley was the 
man, who, sixteen years afterwards, had charge of the 
telegraph line survey and part construction planned to 
be extended from a connection with the Western Union 
through British Columbia and Siberia to the Enropean 
telegraph system, and who had for his assistant the 
well-known electrician and inventor, Franklin L. Pope. 
The first I'ecord in England of any such thing appears 
to be found in British patent to John Mirand, No. 750, 
of November 15, 1852. In this patent is described a 
compound annunciator having a number of different 
electro-magnetic drops to be worked by closing differ
ent loops of the circuit at different points by keys or 
buttons, all of the loops returning to the battery by 
way of the common bell. 

ELECTRIC CLOCKS. 

Table 26 shows the number and value of electric 
clocks, by states, 1900. 

TABLE 26.-ELECTRIC CLOCKS: NUMBER AND VALUE, 
BY STATES, 1900. 

1

1 ESTABLISHMENTS REI PORTING QUANT!-

STATES, J'J~~. 1 TIES AND VALUES. 

I Number. Value. 

United States •. : ....••.••••.... ~1~ $132,039 

Illinois ............................. . 
Maine .......................... _ ... . 

10,000 
800 

Estab
lish

men ls 
reporting 

values 
only. 

$110 

Massachusetts ..................... .. 

10,000 
800 

39, 453 
2, 750 

600 
78, 546 

4,200 
75 

313 
1,000 

50 
3,542 

39, 313 110 

~l~~itf:,~~a:-.-.-.-.-.-.-.:-.-.:::::::::::::::: 2,750 
600 

New York .......................... . 78,546 

Among the subsidiary uses of telegraphy should be 
enumerated the distribution of time. This service is of 
two kinds. One consists in the distribution of time from 
Government observatories, in connection with the tele
graph system. of the com1try, at noon each dn.y, and the 
other consists in the installation of electric clocks in 
factories or other establishments in connection with 11 

master clock, so that the clocks are all regulated by the 
master clock at specific intervals of time. Some of 
these clocks are wound in the ordinary manner, but aro 
corrected once an hour; others are in constant electro
magnetic relation with the master clock and are kept 
in synchronism by a current sent over the line once per 
second. Electric clocks have also been introduced in
dependent 'of master clocks and operated by electro· 
mfl.g·netic mechanism in place of the ordinary winding 
devices, on the supposition that they would thus run 
for months without any attendance. 

In the class of apparatus of this character mig·ht also 
be included devices for conveying signals between tlrn 
power plant anc1 the manager's office, between the en
gine room of a steamer and the captain's bridge, lJetwoon 
water reservoirs and the gate keeper's office, as well as 
for conveying intelligence of an increase or diminution 
in· heat, pressure, etc., at distant points. It appears 
from the returns with regard to electrical clocks that 
during the census year 9,180 were manufactured, of a 
total value of $132,l•W. 

LIGHTNING ARRESTERS, FUSES, ETC. 

Table 27 shows the number and value of lightning 
arresters, fuses, etc., by stntes, 1900. 

TABLE 27 .-DIGHTNING ARRESTERS, FUSES, ETC.: NUM
BER AND VALUE, BY ST.ATES, 1900. 

STATES. 
Total 
value. 

ESTABI,IBIUIENT8RE- I 
!'ORTING QUANTI• , 
TIES AND VALUES, 

Est all· 
llsh· 

mcnt8 
-----,----II r;:;3!1l~~g 

Number, Valnc. only. 

United States .... _............. $595, 497 11, 2G4, 570 $516, 636 $7\1, 861 

Illinois ............................. . 
Indiana .... _., .... - •. - ............. . 
1owa ··-·-·····-· .................. .. 
Massachusetts ...................... . 
New Rampshire ................... .. 
New York .......................... . 
Ohio ...•.•........... - .... -••.....•.• 
Pennsylvania ................. - ... .. 
Rhode Island ....................... . 

88,400 
60, 157 
30, 700 
19, 704 

4, 110 
314, 768 
51, 823 

840 
25, 000 

4, 053, 150 88, 400 ......... . 
............ .......... 60,Irl7 

8, 325 30, 700 .... iu;ioi ...... i;iioa· .... :r: iio· 
6, 015, 945 314, 763 
1, 085, 550 51, 823 

100 8JO 
100, 000 25, 000 

Table 2'7 shows that in the census year 1900 lightning 
arresters, fuses, etc., were manufactured to the value of 
$595,497. This covers the amount of such apparatus 
reported separately, although there is reason for believ
ing that under the head of telephonic supplies and mis
cellany comes a further amount, as every modern tele
phone exchange, as well as every telegraph office, has 
every one of its circuits thus protected before the wires 
reach the switchboard, a number of excellent protectors 
being built for this specific purpose. Such au arrestor 
wm consist, for example, of two small blocks of carbon 
separated a small distance by a thin sheet or film of 

I 
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insulating mica, perforated with one or two holes, so 
th~t an undue charge or current coming in over the 
line jumps through the hole in the mica from the car
bon block on the line side to the other lower carbon, 
which is connected with the ground, and by this diver
sion the instruments on each circuit are shielded from 
damage. 

There are other and more important lightning arrest
ers which protect large circuits and heavy electrical 
machinery, such as dynamos and motors, and which 
may consist of numerous disks arraµg·ed to break up the 
discharge on receiving it, or or elcctro-nmgnetic coils 
whose object is to "choke" the discharge nnd direct it 
rnto the arrester. One of the best-known lightning 
arresters for use on high-voltage alternating-current 
ciTcuits is that devised by Mr. A. ,T. ViTurts. It consists 
o:f, say, seven cylinders of a special non-arcing alloy 
with a crinkled surface, these being arranged about one 
thirty-second of an inch apart on a covered porcelain 
block. This gives six spark gaps in series in each unit. 
The lightning can· jump or pass these gaps easily, but 
the arc which :follows is dissipated by the non-conducting 
oxide thrown off by the lightning in its discharge, and 
the arrangement is very satisfactory in protecting the 
apparatus, especially when employed in connection with 
a flat spiral choke coil, which impedes the lightning· and 
interferes to a minimum extent with the working cur
rent. In another form of lightning arrester developed 
by the General Electric Company, resistance is largely 
used in series with the spark gap of each arrester unit. 
It consists of three or more brass cylinders connec.ted in 
series, with current-resistance rods varying, according 
to the work for which it is to be used, from severnl hun
dred ohms to less tlrnn one hundred. These are installed 
with the choking coils betweeh them and the machines 
to be protected, and one such arrester unit is usually 
employed for each 2,000 volts of potential. Another 
form of lightning arrester for continuous-current cir
cuits is that known as the Thomson magnetic blow-out, 
which consists of a pair of curved metallic horns situ
ated between the pole:-; of a compact electro-magnet 
energized by the main circuit. The line is connected 
with one horn and the ground wire, with the other. The 
lightning discharge leaps the gap, and the arc that fol
lows is at once repelled to the tips of the horns and 
there blown out. 

The art of making '' fuses," in the electrical sense of 
the word, has long been practiced in connection with 
the protection of interior light and power circuits, in 
which, for many years past, short pieces of fuse wire or 
metal strip have been inserted at pl'edetermined points. 
Ordinarily the fuse wire and the copper wire circuit 
which it guards will carry the normal amount of cur
rent or "load" for which that circuit was calculated, 
but if undue current comes on the circuit the fuse wire, 
as it ha.<i a much lower melting point than the copper, 
gets hot much sooner and "lets go," or melts, before 
the copper can become dangerously heated. The flow 

of current in the circuit is thus automatically stopped 
and can not be resumed until another fuse has been' in
se1-ted. Hence the name "safety fuse." These de
vices, made usually of an alloy of tin and lead, arc of 
a certain fixed diameter and carrying capacity, and there 
are elaborate insurance rules as to the use of such wire, 
or strips, or links. It has been the practice to mount 
these on slabs of porcelain, slate, etc., and to inclose 
them so that the melted metal can not be flung around. 
U snally a porcelain cover is provided to fuse ·boxes or 
blocks, and sometimes mjca, so that they can be readily 
inspected. There are many special forms and arrange
ments, such as those· for ceiling fixtures, transformer 
cases, etc. 

As early RS 1880 a patent issued to Mr. Edison marked 
the direction of the latest improvements in fuses, viz, 
the introduction o:f the "in closed type," whose use is 
rapidly becoming universal. The word '' inclosed" 
might indeed be applied to any :fuse wire or strip that 
is covered up or incased, but it is restricted now more 
particularly to those of the" cartridge" type, of which 
there are two general classes. In both of these types 
the inclosing tube incases entirely the fuse and the fill
ing material. In one form, the material intended to 
stifle the fire or arc caused by "blowing" the fuse fills 
the case thoroughly. In the other form, the filling ma
terial is so arranged or employed as to leave part of the 
fuse uncovered, thus affording an air chamber or vent, 
.so that the rush of air assists in extinguishing the arc. 
The filling or packing may consist of such a material as 
chalk, for example, or asbestos, w bile borax powders 
have been employed to help prevent the wire from re
maining in a hot, molten condition. These inclosed fuses 
arc usually made up in a stout paper jacket with metal 
ends, and h1we been manufactured in i:iizes up to 5,000 
and 10,000 volts and 30 amperes, or 500 volts with 600 
amperes, so that they are to be found on some o:f the 
circuits carrying the heaviest volume, assisting or even 
replacing electro-magnetic arresters and circuit break
ers of the types noted above; whereas the open :fuse 
wires were limited in their applicability to smaller and 
branch circuits carrying lighter currents. In fact, it 
might be said that the only limit to fuses as compared 
with circuit breakers is the necessity of imrpediately 
reclosing main circuits after an overload, short circuit, 
or lightning discharge, and therefore o:f using an elec
tro-mechanical appliance which can be immediately re
set by hand or automatically. The inclosed fuse is, 
however, of enormous value and is rapidly increasing 
in use in various improved forms, one of which has a 
small target or disk on the exterior of its paper shell 
which by discoloration indicates that it has done its 
duty and needs renewal. 

It deserves noting in this section that no inclusion 
whatever is made of lightning rods in this report, al
though these are certainly the oldest form of lightning 
arresters, with a manufacturing history of more than 
a hundred years behind them, in association with 
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Franklin and other great electrical pioneers. Light
ning: rods are, however, bare metal conductors, and 
this alone would explain their exclusion from these 
statistics, in which no metals, as such, are embraced. 
It is also a fact that no electrical manufacturers re
port lightning rods among their products, and, so far as 
can be ascertained by the writer, only one American 
e1ectrical engineering firm. or contractor makes a busi
ness of setting them up or of designing equipments. 
Lightning rods, even in recent yeu,rs, have been the 
subject of elaborate scientific report, but it may be 
questioned whether, relatively to the amount of new 
building, their use is not diminishing, not alone in cities, 
but in the rural districts, where the "lightning-rod 
man" once reaped his richest haryests. So far as cities 
are concerned, the rarity of disastrous ligh~ning stToke 
is noteworthy, and it has been urged that the network 
around them of modern electrical circuits constitutes in 
itself a "cage" of the most scientific protective nature 
for warding ofl', by its unseen absorption at innumer
able points, the dangerous discharges between sky and 
earth. It is true, however, that a common device on 
some long-distance lines to protect them against 1ig·ht
ning, is a barbed fence wire carried on the pole top and 
frequently grounded. On the Niagara-Buffalo power 
line such a circuit is used,· grounded at every fifth 
pole, and supportetl on the guart1 irons at each end of 
the upper cross-arms. 

ELEOTRIOAL MEASURING INSTRUMENTS. 

Table 28 shows the number and value of electrical 
measuring instruments, by states, 1900, 

TABLE 28.-ELECTRICAL MEASURING INSTRUMENTS: 
NUMBER AND VALUE, BY STATES, 1900. 

STATES. 
Total 
value. 

ESTABLISHMENTS RE- Estab1ish-
PORTING QUANT!- ments 
TIES AND YALUEll. reporting 

v11lues 
Number. Value. only. 

Unite(1 States._ .•.......••... Ill, 8'12, 130 112, 813 $1, 565, 903 $276, 232 

Connecticut....................... 43, 200 
Illinois . ·- ............... :......... 94, 538 
MnsstlCll\lHCtts. . . . .. .. .. . .. . . . .. . .. 1, 071, 230 
New Hampshire ............... ,___ 57, 000 
New Jersey ...................... -. 482, 635 
New York .... '.- ................ ___ 25,356 
Pennsylvania ................... _. 68,176 

GOO 6, 000 37, 200 
8 10-1 78, 538 16, 000 

ss: 132 988, 780 82, 500 
..... - ..... ···-·--·-.. 57,QOO 

15, 607 482, 635 ......... .. 
400 10, 000 15, 356 

·--···-·"' .,_........ 68,176 

The output of electrical measuring instruments is 
shown by Table 28 to have been $1, 842, 135 during the cen
sus year 1900, of which amount $1,565,903 was reported 
by concerns which returned the number of apparatus 
they had manufactured as 112,843. This would show 
an avemge value of about $14:, an indication which 
merits, however, little weight, as the range is very wide, 
extending· :from. minute galvanorneteTs carried iu the 
pocket, for testing batteries, up to complicated instru
menb:i placed on switchboards and used for noting- the 

total current output of a central station power house. 
Development in this field of work is almost wholly 
confined to the last two decades, as prior to the intro
duction of the electric light the demand was very lim
ited and was restricted to telegraph and submarine 
cable work, for which the instruments were generally 
imported from England, Germany, and France. .At the 
present time the United States is not only self-supplied 
in regard to almost all classes of instruments, but has 
created a large export trade in them, while some of the 
leading .American types are also made abroad. 

Electric measuring instruments and meters may be 
regarded from various standpoints, and constitute sev
eral distinct groups. The more delicate and sensitive 
fOl'ms are found usually in scientific and commercial 
laboratories and employed to make refined tests as to 
mag·netism, electricity, etc., the insulation resistance 
of wires and cables, etc. These· are required to give 
the highest degree of precision, and are quite costly, 
There are also instruments for commercial purposes 
of all kinds which are required merely to indicate, 
while others record in some ·continuous or permanent 
form, the amount anll pressure of current flowing in 
any circuit. Some instruments are made in large 
quantities for use by consumers of electric light and 
power and are analogous to gas meters. Others again 
are intended to be carried from point to point to take 
readings. A. fourth class comprises those which are 
located in lighting and power· plants to assist the 
attenclants in properly regulating the apparatus and 
in determining the output, etc. Some instruments are 
intended for direct-current work, others for alternating, 
and others for both types of current. 

A broad view would divide instruments and meters 
in common use for the indication and registration of 
current and voltage, into such groups as the following: 
1, the electro-magnetic; 2, the electro-static; 3, the 
electro-chemical; 4, the electro-thermic or hot wire; 5, 
the tangent galvanometer; 6, the dynamonietric; 7, 
the d' Arson val or Weston. Some of them sim1Jly indi
cate; others, in association with clockwork esca1Jmnent, 
record results, subject sometimes to a certain "constant,, 
for exact correction. Some, as in the electro-chemical 
or voltameter group, depend upon the amount of metal, 
say silver, deposited by the action of the current in ti 

cell through which a definite portion is to flow, tho 
phites being periodically weighed. The electro-thermic 
or hot-wire instruments operate by means of the expan
sion of a fine wire or strip of conducting material, whose 
indications are proportionate to the square of the cur
rent lJassing. One ·singular variation arranges the 
conductor as a coil underneath a srna,ll windmill, which 
is rotated by the warm air put in cil'cu1ation on account 
of the heating of the conductor, so that the speed of 
the little windmill registe1;s the amount of cul'l'ent. 
The heating principle is also ingeniously availed of in 
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meters for consumers where it is desired to grade the 
charge according to the largest use of current. In this 
form .there is a glass tube with two bulbs, around one 
o:f which the conductor is wrapped. The passage o:f 
current heating the air in one bulb :forces some o:f the 
liquid out o:f it into the other and into a graduated 
overflow tube, where it remains until the meter is read 
and tipped over :for another turn of duty. Obviously, 
while a larger current will :force more liquid into the 
overflow-indicating tube, a smaller current will have a 
lesser effect, or none at all; and the consumer benefits 
by a rnte o:f discount :for current based on his largest 
use thus shown. Instruments o:f this kind and of others 
aiming to encourage increased use of current by con
sumers have been largely manufactured of late years. 
The voltametric or electro-chemical meters at one time 
in widespread use have been replaced b~ them or by 

. mechanisnw of the Thomson recording wattmeter class, 
which are essentially small motors, whose revolving 
part actuates the registration escapement. In Europe 
the electro-chemical type has again come forward. 

Central station voltmeters and ammeters have of late 
come to be :frequently of the d'Arsonval or Weston 
type, in which, bron.dly stated, a coil suspended in a 
strong :field between the poles of a magnet can rotate 
through a small angle when the current passes, and in 
these instruments, i:f measuring large current, shunts 
are employed, so that only part of the current goes 
through the coil. The swing of the coil carries a needle 
attached to it over the graduated :face o:f a dhtl on which 
are the :figures to be watched or noted. 

Electro-static instruments are in use to some extent 
:for high tension measurements, ground detectors, etc., 
and depend :for their actio~ upon the mutual attraction 
of two plates connected with opposite sides of the line 
or circuit when any difference of potential exists between 
them. I:f one of these plates or conductors be free to 
move, it will approach the other, and thus an indication 
is obtained. Some beautiful apparatus of this nature is 
due to Lord I{elvin and is also manufactured by a :few 
o:f the larger American concerns, especially :for circuits 
carrying currents o:f 10,000 volts and upward. 

Each new electrical development necessitates, as a 
rule, some new device :for measurement of the current 
employed, and hence the growth o:f automobilism has 
caused the manufacture of a large number of combined 
or duplex ammeters and vol tnieters, .so that the one instru
ment placed on the dashboard before the chauffeur en
ables him to note at any moment by a single glance the 
amount of current he is taking from his storage bat
teries in volts and amperes. 

ALL OTHER PRODUCTS. 

Table 29 shows the value of all other products, by 
states, 1900. 

TABLE 29.-ALJ_, OTHER PRODUCTS: VALUE, BY STATES, 
1900. 

STATES, Value. I Value, 
~~~~~~~1-~~-1! -- ~~ 

United States...... $13, 653, 114 I Massachusetts •.•....... 
l====li Michigan ......•........ 

California................ 69,349 m~i~i1~t1~.:::::::::::::: 
Colorado................. 5, 000 Nebraska ..........•.... 
Connecticut • ...•.. •. ...• 445, 449 New Jersey ••••••....... 
Delaware................ 5,202 NewYork .......•.••.... 
Georgia . . . .. . . .. . . . . .. . . . B, 500 Ohio •.•.......•........• 
Illinois................... 3, 218, 171 Pennsylvnnilt ...•..•.... 
Indilmtt...... ... . .. . ..... 308, 532 Rhode Islnnd ......... .. 
Iowa ................ ·.... 89, 882 'l'cnnessee ....•......... 
Kentucky................ 5,085 'l'exas .........•.•....... 
Loui8iana................ 21, 200 Wisconsin ............. . 
Maine. . . . • • . . .. . • . • • • • • • • 9, 471 
Maryland................ 1, 500 

$~,222,073 
14, 150 

102, 000 
48, 117 
18, 850 

1, 159, 979 
1, 915,108 
1, 285, •131 
2, 225, 836 

29·J,893 
30,157 
53, 115 

l<J6,064 

It will be noted that in spite of the careful and some
what mimite di vision of the production of electrical appa
ratus into at least a score o:f different branches, there 
remains under the heading o:f "all other products," 
shown in Table 29, the large amount o:f $13,653,114. 
It is possible that some of this amount might have been 
separated and put under one of the categories. dealt 
with'above, but in each case reasons have been consid
ered which were deemed sufficient for non-inclusion. 
The public has probably very little iclea of the vast range 
of the industry and its application, although in these 
modern times :few efforts are spared to make it believe 
that electricity is a panacea :for whatever ill or deficiency 
has not yet been cured or rectified in the advance of 
civilization. · 

An idea o:f the miscellaneous character of the innu
merable articles of an electrical nature now manufac
tured may he :formed from the :fact that a catalogue of 
a well-known supply house now lying before the write1· 
includes in its index over 2,000 separate articles, none 
o:f which belong in the category of large apparatus and 
all of which are embraced under the general head of 
"supplies." It is true that a great many of these 
articles would he included in the classes which have 
been discussed in this report, but there is a large resi
due, :forming· an extremely heterogeneous collection, 
best grouped as "nll other products." 

It may suffice to mention that this section includes, 
:for example, tt large variety of electro-medical, eleetro
surgical, and electro-therapeutic apparatus in general, 
the tendency to variation in style and nnture of appli
ance being ceaselessly exercised in this :field o:f applica
tion, particularly in America, which now exports such 
goods to all parts of the world. 

Under the same gene:i:al head of "all other products'' 
are included a large variety of miscellaneous appli
ances :for electric railway work, as well as :for .electric 
lighting-special electrical shades, bulbs, and globes; 
electrical dental specialties; electrical house goods; sci en
tific apparatus :for schools and colleges; specfal forms 
of insulating materials and compounds; a large variety 
of electric insulators in lava, porcelain, slate, mica, 
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asbestos, vulcanized :fiber, hard rubber, wood, etc.; a 
large class o:f electric ignition apparatus :for hydro
carbon automobiles and for gas and oil engines; elec
tric cigar lighters, portable gas lighters and gaR-igniting 
appliances in general; a very extensive and varied class 
oi electrical toys; a number o:f forms o:f metal appli
ances used as £xtures, switch boxes, cases, holders, etc.; 
a great many special tools :for doing specific work 
electrically, such as grinding, burning patterns on 
wood, cutting cloth, trimming tbe pile on plush or the 
long hair on furs; special forms of magnet coils, com
mutator bars, segments, etc.; dynamo and motor 
brushes other than those of carbon and chiefly of cop
per strips or netting; brush holders; electric shocking 
machines for amusement purposes; appliances for 
electro-plating; clips anc1 connectors :for cables and wires; 
ceiling blocks, rosettes, brackets, etc. In fact pages 
could be :filled with the enumeration of electrical sup
plies o:f these and other kinds, but a few are here men
tioned in order to account :for what may seem to be the 

rather large amount included under the head of "all 
other products." 

Table 30 shows the amount received :for custom w01·k 
and repairing, by states, 1900. 

TABLE 30.-Al\WUNT RECEIVED FOR CUSTOM WORK AND 
REPAIRING: BY STATES, 1900. 

STATES. 

United States ....•• 

California •••........... -. 
Colorado ...... __ ........ . 
Connecticut ............ .. 
Georgia ................. . 
Illinois ............ _ .... .. 
Indiana ................. . 
Iowa ................... .. 
Kentucki• ............... . 
Louisiuna ............... . 
l\Iaine ................... . 
l\Iaryland ............... . 

Value. 

$2,063, 736 

97, 633 
2,500 
4,075 

23, 000 
206, 360 
86, 504 
7,490 

11, 880 
9,474 

12, 269 
1,475 

STATES. 

Massachusetts ......... _ 
Michigan .............. . 
l\finnesota ...... -.. -... . 
Missouri ............... . 
Nebraska ............. .. 
New Hampshire .• _ .... . 
New Jersey ............ . 
New York ............ .. 
Ohio .................. .. 
Pennsyl vanla .... :_ . ... . 
Rhode Island .. _ ...... .. 
Wisconsin .......... _ ... . 

Value. 

3108, 936 
88, 210 
29,000 
15,865 

i:~ 
12\l,081 
863,128 
63,&lll 

211,330 
20,11-10 
61,Hl 

Table 31 shows the detailed statistics of electrical 
ap1)aratus and supplies, by states, :for 1900. 

.1 
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United Oalifor· 
States. nla. 

Number of establishments ..................................................... 580 11 
Character of organization: 

2 Indivi.dual ................................................... , .••••........ 167 
3 Firm and limited partnership ............................................. 102 ········ii· 4 Incorporated company .................................................... 311 

Capital: 
$83, 130, 9J3 $181,474 5 Total. ...................................................................... 

6 Land ................................................................... $3,480,520 $6,000 
7 Builclings ............................... ; .............................. $9,782,537 $12,196 
8 Machinery, tools, and implements ..................................... $14, 293, 7,17 $80, 101 
9 Cash and sundries ..................................................... $55, 624, 139 $83,177 

10 Proprietors and firm members ................................................. 884 5 
Salaried officials, clerks, etc.: · 

29 11 Total number .............................................................. 4, 987 
12 Salaries ......•...•.............•.....•....•..•...••..•..•••.••.••••...•.••. &1,563, 112 $28, 638 

Ofllcers ol corporations-
13 Number ............................................................ 516 4 
14 Salaries ......................................•...•..•••••.•..••.•.. $1,201,223 SB, 900 

General superintendents, managers, clerks, etc.-
25 15 Total number ...................................................... 4,·'171 

16 Salaries ............................................................ $3,BGJ,889 $21, 738 
Men-

17 Nnmber .................................................... 3, 784 I 25 
18 Salaries ...........•.••..••...••.•••.....•...••............. $3, 058, 206 $21, 738 

Women-
19 Number ..................................................... 687 
20 Salaries .................................................... $303, 683 

Wage-earners, including ~ieceworkers, and total wages: · 
21 Greatest number emp 'led at an;· one time during the year .............. 50, 389 307 
22 Least number employe at any oiie time during tile year ................. 32, 582 220 
23 Average number ............................ ,. .............................. 40, 890 238 
24 Wnges ...................................................................... $20, 190, 344 $129, 906 

Men, lG yenrs nnd oyer-
25 Average number ................................................... 34, 150 228 
26 Wages .............................................................. $18, 369, 228 $127,826 

Women, 16 yenrs and o\'er-
27 Average number ................................................... 6, 158 1:::::::::: 28 Wages .............................................................. $1, 701, 110 

Children, under 16 ye11rs-
29 A vernge number ................................................... 582 10 
30 Wages ............................................ · .................. 3120, 006 $2,0SQ 

Average number of wage-earners employed during each month: 
:t.Ien, 16 yenrs and over-

31 January ................................................................ 34, 061 255 
32 Fcbruar)' .............................................................. 32, 052 241 
33 March ................................................................. 32, 774 233 
34. April.. ................................................................. 32, 166 .215 
35 May .................................................................... 32, 931 21'! 
86 June ................................................................... 82, 790 201 
37 July .................................................................... 33,109 186 
38 August. ................................................................ 34,260 208 
39 September ............................................................. 35, 382 215 
40 October ................................................................ . 36, 413 234 
41 November ............................................................. 37, 298 269 
42 December .............................................................. 36, 564 265 

Women, 16 years and over-
43 January .......•....................•...••....•...........•...•......... 6, 236 
44 rr~~~la~:.: :: :: : : : : : :: : : : : : :: ::: : : : : : : : : : : : : : : : : : : : : : : :: : : :: : : :: : : :: : : : : 5 984 
45 6:038 
46 April. .................................................................. 5,753 
47 May .................................................................... 5,858 
48 June ................................................................... 5,678 
49 July .................................................................... 5, 761 
50 August ................................................................. 5,939 
51 ~~~~~~:.r.:::::::::: '.:::::::::::::::::::::::::::::::::: : : : : : : : : : : : : : : : : 6,252 
52 6,611 
53 November ............................................................. 6,811 
5<1 December .............................................................. 6, 975 

Cblldren, under 16 years-
55 January ................................................................ 565 10 
56 February .............................................................. 504 10 
57 March ................................................................. 524 10 
58 Aprll ................................................................... 545 10 
59 May .................................................................... 537 10 
60 June ................................................................... 537 10 
61 July ................................................... , ................ 558 10 
62 August ................................................................. 608 10 
63 September ............................................................. 620 10 
64 October ........•....•.........................•................••....•. 664 10 
65 November ............................................................. 679 10 
66 Decemhcr .............................................................. 643 10 

l\fiscellaneouR expenses: 
67 Total ....................................................................... $6, 788,314 $11, 771 
68 Rent of works .......................................................... $549, 641 $8, 152 
69 Taxes, not including internal reyenuc ................................ $237, OJ3 $690 
70 Rent of offices, insurance, interest, and all sundr)' expenses not $5,625,485 $2, 929 

hitherto include<1. 
71 Contract work ......................................................... 

Materials usec1: 
$370, 145 ........ -.. 

72 Aggreli(ate cost ............................................................. $48, 916, 4.40 $359,135 
Prmcip11l materials-

73 Total cost .......................................................... $47$049,<!79 $350,152 
74 Purchased in raw state ........................................ 776, 946 

·335o;i52· 75 Purclmscd in partially manufactured form .................... $46, 272, 533 
76 Fuel. ................................................................... $738, 642 $2,100 

•77 Rent of power and heat ............................................... $237,593 $3,838 
78 ~!i!li!~r~~1.~~::::::::::::::::::::::::::::::::::::::::::::: : : : :: : : : : : : : : : $492, fi26 $335 
79 $398, 200 $2, 710 
80 Value of products, including custom work and repairing ..................... $91, 348, 889 $555, 735 

Comparison of products: 
81 Number of establishments reporting for both years ....................... 417 8 
82 Va.Jue for census year ...................................................... $83, 860, 937 $176,821 
83 Value for preceding business year ......................................... $57' 845, 428 $145,421 

TABLE 31.-ELEOTRIOAL APPARATUS 

Colorado. Connect!- lllinois. Indiana. Ken· 
cut. tucky. 

4 17 82 24 

1 5 1G 3 1 
1 2 18 5 l 
2 10 48 16 2 

$77, 000 $2,513, 812 $11, 641, 177 $1, 453, 356 S76, Oi7 
$69,400 $935, 189 $84, 600 

""$50,"ciciii" 
$174, 949 $1, 270, 721 $140, 908 "$34;8ii' $422, 696 $1, 338, 780 $392, 832 

$27,000 $1, 8'1G, 767 $8, 096, 487 $835,516 sn,2og 
3 8 61 13 

142 1,142 134 7 6 
$6,000 $170, 490 $037, 933 $133, 693 86, 379 .. 

21 83 26 2 
$55,541 $167, 979 $33, 605 $3,800 

121 1,059 108 6 6 
$6,000 $114, 949 $469,954 $100, 088 $2,579 

5 100 929 87 8 
$5,400 $108, 074 $'115,178 $91, 926 $2, 220 

1 21 130 21 2 
$600 $11,875 $54, 776 $8, 162 $359 

102 1, 178 8,065 1, 129 73 
69 804 8, 943 827 1\3 
84 961 6,048 881 !i6 

$41, 720 $405, 604 $2, 818, 274 $340, 355 82·1, 896 

715 37 56 690 4, 699 
$30,120 3336, 112 $2,440,34'1 $304, 922 $21,801 

1, 246 166 18 27 270 
$11,200 569, 307 $356, 927 $35, 433 $2,461 

1 1 103 ................ 1 
$400 $185 $21,003 ···-----···· 8134 

67 639 4,177 771 80 
67 641 4,232 77fi 35 
49 638 4,244 775 38 
49 633 4,207 766 Sil 
49 647 4,197 811 33 
47 686 4,100 614. Sf1 
46 718 4,837 615 31 
45 705 4,742 637 S·I 
45 716 5,20•1 677 sa 
69 734 5,559 691 43 
69 766 5,713 722 4·1 
69 757 5,672 729 47 

23 237 918 161 2·1 
23 244 962 172 2·1 
28. 247 1,028 178 23 
25 257 1,094 182 20 
30 257 1,205 183 19 
80 252 1,117 159 
32 257 1,187 156 """'"iii" 32 256 1,30! 160 
32 314 1,•107 160 20 
26 SH 1,52·1 159 \!2 
28 287 1,602 159 2·1 
26 314 1,604 158 17 

1 1 92 ............. .............. 
1 1 88 ····--······ ............ 1 ............ 95 ............. ........ r 
1 ............ 100 ............ 
1 ............. 94 .............. 1 
1 ······--···· 96 .............. 1 
1 ............... 99 --·········· .............. 1 ············ 105 ............... ............. 
1 2 110 ............ ........ i. 
1 2 113 ............. 
1 2 123 ............. l 
1 2 120 .............. 1 

$8,027 $222, 400 $1, 565,404 $89, 172 Sll,626 
83,510 $7, 240 $74, 76'1 $3, 670 $2 325 

$470 114, 797 $5'1,970 $2, 672 J1'12 
$4,047 $210, 063 $1, 885,489 $70, 980 $8,029 

........... $300 $50,181 $11, 900 $1, 030 

$51,608 $1, 973, 715 $4, 675, 961. $784,393 $06,?Bli 

$45, 300 $1, 917, 112 $4,402, 787 $789, 986 $68,511 
·······--- -·······-··· ····-·····-· $85, 110 · · iiia&r,ii' $45,300 $1, 917, ll2 S.1, 402, 787 $7°'1,876 

$1,400 $12, 112 $94, 340 $21, 389 O<JO 
&126 $7, 288 $83, 9•17 $2, 100 irnu $662 $17, 033 $99, 640 $13, 894 GOB 

$3, 820 $20, 170 $<15, 247 $7, 02•1 $1,012 
$121,000 $3, 167, 842 $12, 169, 425 $1,586, 229 $117, 680 

3 14 50 13 2 
$101,000 
$58,000 

33,100, 242 
$2,321,091 

$10, 727, 767 
$6, 337, 371 

$364, 978 
$289,858 

$90, oco 
$75,()18 
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AND SUPPLIES: BY STATES, 1900. 

Maryland. l\Iassnchu- :Michi- Minne- :Missouri. Ne- New Hamp- NewJerscy. New York. Ohio. Pennsylva- Rhode 
·setts. gnu. so ta. braska. shire. nia. Island. 

------
6 M 12 12 17 3 5 35 134 64 63 13 

1 9 4 4 7 1 ............. 8 59 15 17 3 
···-- ---·5· 12 2 4 2 1 1 4 24· 7 15 2 

33 6 4 8 1 4 23 51 42 31 8 

$230, 710 $8$259, 612 $547, 319 $79, 935 $981, 975 $19, 265 $183, 233 $7,380, 139 $17, 697, 352 $7, 036, 103 $20, 967, 587 $2, 652,185 
$8,000 112,300 $12,800 --·····-·- $35, 000 .......... $400 $182, Q93 $1,301, 218 $239, 787 $362, 348 $11!5, 150 

$51, 125 $716, 298 $43,472 ·-$29;3iio- $llfi,OOO ------·--- $3,800 $765, 707 $2,442, 795 $1, 338, 168 $2,400,873 $288, 600 
$54, 717 $1, 280, 060 $104, 907 $170, 973 $8, 400 $98,870 $1, 530, 22·1 '$3, 092, 606 $2, 081,~68 $2, 924,209 $414,400 

$122,868 $6, 150, 9,15 $386, 140 $50, 575 $711, 002 $10,865 $80, 163 $•!, 901, 515 $10, 860, 733 $3, 376, 80 $15, 274, 157 $1, 823, 98~ 
1 34 9 11 11 2 3 15 111 29 48 

26 565 29 13 59 2 11 543 1, 113 394 646 50 
$26,925 $556, 703 $28, 962 $7,976 $68,650 $1,872 $7, 050 $598,011 $90•1, 201 $390, 202 $836, 960 $64,52•1 

7 46 5 3 17 2 4 48 72 78 62 15 
$16,328 $127, 988 $11,400 $2, 000 $39, 700 $1, 872 $2,575 $155, 849 $164, 786 $158, 240 $192, 31•1 $28,276 

19 519 24 10 42 ........... 7 495 1, 041 316 584 35 
$10,597 $428, 715 $17, 562 $5, 976 $28, 950 ............ $4,,181 $442,162 $739, 415 $2,JO, 962 $6'14, 646 $36, 248 

19 426 19 7 35 ........... 5 433 902 206 517 26 
$10,597 $387, 119 S15,M2 $5, Q.JO $'25, 250 ............ $3, 845 s.no, 708 $683, 772 $199,529 $605, 856 $31,616 

................. 93 5 3 7 .......... 2 62 139 110 67 9 

.............. $'11,596 $2, 020 $936 $3, 700 ······-··· 0036 $31,454 $55, 643 $41,433 $38, 790 84, 632 

225 6,512 287 131 615 lG 110 S,350 12,434 4, 732 9,268 1,007 
156 4, 261 113 61 441 10 76 2,196 8,540 3,104 6,325 769 
lfi5 5,202 184 86 533 12 94 2, 793 10,370 3, 773 7,817 864 

$54,303 $2,7H,•l49 $86,188 $'15, 340 $186, 216 $8, 707 $32, 956 $1, 514, 333 $5, 666, 702 $1,502,270 $<1, 002, 737 $328,691 

137 4, 256 170 86 J105 12 53 2,505 9,266 2, 956 6,GOO 586 
850,967 $2,445, 100 $81, 269 $45, 340 $156, 646 $8, 707 $22, 331 $1, 430, 591 $5, 341, 83'1 $1, 315, 376 $3, 677, 780 $2M,318 

13 g,13 11 -··-··-··· 111 ........... 41 218 1,023 79·1 1, 054 278 
$2, 736 . $244,221 $4,513 .............. $26,245 ............ $10,625 $69, 044 $309, 01'1 $181, 569 $294, 236 $74,378 

5 103 3 ........... 17 ............. .............. 70 81 23 163 ................. 
$600 $25, 128 8'106 . .._ .......... $3,325 ........ ;,, .. ............ $14, 698 $15,824 $5,325 $30, 721 . ............... 

126 4,632 200 79 3•18 12 54 2,373 9,376 2,907 6, 705 629 
1•19 3, 617 160 77 350 12 54 2,400 8,158 2,933 6,862 616 
IM 3, 694 124 77 368 12 57 2,468 8,494 2,9·18 7,115 613 
171 3,827 101 81 450 12 56 2,558 9,136 2,992 5,622 552 
199 3, 935 l13 82 454 1'l 53 2,593 9,406 3,045 5,898 537 
116 4, 053 187 72 428 11 53 2,684 9,270 3, 096 5,930 553 
120 4, 189 181 70 423 13 50 2,546 9,183 2,800 6,363 552 
121 4,403 177 71 •JS•l 13 50 2,559 9,203 2,847 6, 768 547 
121 4, 48'! 181 103 366 13 54 2,508 9,012 2,922 6,831 581 
121 4,575 203 108 366 12 52 2,439 9,922 2, 99·1 6,981 595 
119 4,76'1 207 111 433 13 52 2,411 10, 146 2,911() 7,095 630 
124 4,893 209 101 •135 13 53 2,518 9,281 2, 997 7,030 631 

14 1,002 15 ............ 120 ·········· 51 200 1,092 842 1,180 310 
14 816 10 ............. 122 ............ 47 208 985 858 1,149 303 
14 808 7 ............ 118 . ............ 45 210 981 861 1,146 299 
17 759 5 ........... 108 ·········· . 47 226 986 810 905 259 
15 780 5 ........... 98 ............ 48 225 979 805 918 252 
11 735 10 ........... 105 ···--····· 27 219 995 734 984 261 
11 756 10 .............. 85 ........... 31 231 1,013 670 1,013 268 
11 802 8 ............ 99 ........... 31 212 999 668 1,026 271 
11 8li5 11 ........... 113 ······--·· 35 199 968 775 1,025 273 
11 898 13 ........... 117 ·········· 39 229 1,065 828 1,051 270 
11 927 16 .............. 122 . ......... 45 22•1 1,085 840 1,115 278 
12 974 18 ........... 121 .............. 39 289 1,132 8<Jl 1,136 29'! 

6 125 2 ............ 17 . . . .. ~ ..... ............. 72 100 19 119 ............. 
7 88 2 ............ 17 ........... .............. 71 79 20 119 . ........... 
7 92 3 .......... 17 ............ ............. 68 81 22 127 .................. 
7 95 3 ............ '17 .......... ................ 70 80 21 139 ·----··--··· 
'i 96 4 ............ 17 .......... ............... 69 70 2,1 143 ............... 
4 93 4 ............ 17 ·········· .............. 63 66 29 152 .............. 
4 98 3 ---······· 17 .......... ................ 61 83 32 149 ................ 
4 101 3 ............ 17 ............ ................. 65 78 33 190 . ............. 
4 106 8 ........... 17 ........... ............. 65 79 21 201 . ........... 
4 108 3 17 ............ ................ 78 87 21 218 ............. 
4 118 2 .............. 1'1 ............... .............. 80 87 19 217 . ............. 
4 120 2 ............ 17 . ........... ................ 81 87 18 179 .............. 

$28, 156 $454, 008 $38,314 $9, 585 $144, 966 $1,632 $3, 70! $769, 135 $893,038 $568, 201 31, 647, ,126 $257, 774 

$1~~~ $62, 103 $3, 024 $3, 365 Sll,•108 $530 $1$~~~ $34, 687 $110,367 $1'18, 956 $50, 943 $7,509 
$37, 276 $1,451 $565 $3,147 $72 $16,056 $51, 717 $24,880 $30 674 $3,535 

$22,563 8345,802 $30, 239 $5, 655 $12,1, 276 $1,030 81,500 $718, 392 $690, 170 $391, 900 $1,818: 786 $246,880 

$3, 500 $8,827 $3,600 ............. $6, 135 .......... ................ ............... $40, 784 I $2,465 $247,023 $400 

$112,4.6-1 $5,250,293 $182,452 $121, 782 $355, •175 $24, 395 $81,614 $2, 996, 908 $12, 538, 790 $3, 338, 078 $11, 872, 739 $4, 134, 980 

$109,153 $5,101, 799 $178,889 $112, 105 $326, 188 $23, 333 $77,855 $2,854,246 s1v2s, 298 $3, 027, 28•1 $11, 021, 909 $4, 104,156 
.............. $146, 282 $2, 000 ·sii2,"io5- ·3320; iss· -·323; 333· ----$77~855" ·32;s5·i;246. 498,140 ·s3;o2'i;:isi- $92,655 "i4: ici,i; i56 -$109,153 $4, 955,517 $171, 889 $11~30,144 $10, 929, 254 

$1, 960 $31, 164 $2, 781 $1,3,15 $10, 144 $<105 160 $,16, 490 69, 887 $191, 252 $124,508 $20,899 
$118 $41,038 $840 $2,514 $989 $520 $840 $20,459 $63, 959 $18, 064 $28, 111 $3, 844 
$'1.48 $26, 434 $1, 737 $1, 368 $1,062 $62 $1, 822 $33, 182 $58, 710 874,603 $152, 564 $5$~~~ $785 $49,858 $3, 255 $<!, 450 317,092 $75 $1,437 $42,522 $117, 9<Jl $27, 775 $45, 647 

$266, 811 $10, 490, 361 $438,144 $228, 076 $910, 602 3'14, 950 $181, 793 $6, 447, 154 $22, 695, 024 86, 50,1, 847 $19, 112, 665 85, 118, 292 

5 so 11 11 9 3 4 25 104 47 44 11 
$228, 324 $9, 956,288 $422, 182 $211, 576 $772,520 844, 950 $85,000 $6, 142, 627 $21, 982, 890 8'1, 972, 829 $18, 364, 132 $5, 088, 900 
$215, 365 $6,994,217 $262, 22'1 $132,400 $625, 285 $82, 600 $66, 500 $4, 502, 438 815, 780, 704 $4, 087, 489 $11, 638, 083 $3, 601, 234 

Wisconsin. 

7 

1 __ _, ______ ii_ 

$981, 553 
$5,600 

810,000 
$142,272 
$823, G81 

1 

56 
$63, 744 

14 
$26,520 

42 
$37,224 

33 
$32,404 

9 
$4,820 

595 
447 
527 

8221,501 

489 
$213, 701 

~8 
87,800 

................ . .............. 

484 
·184 
485 
499 
451 
•15'1 
460 
478. 
495 
504 
529 
536 

40 
40 
41 
45 
31 
82 
8'l 
85 
37 
38 
41 
43 

............ 

. . . . . .. . . -.... ............ 

............. 

.............. 

.............. 

.............. 

............... 

................ ............ . .. . . ~ ......... 
············ 

$48, 245 
$8,731 
$1, 948 

$37,568 

.............. 
3358, 976 

$341,234 

-• "884i; 23.i" 
$3,580 

' 17,600 
1,688 

84,974 
$928,587 

4 
$771,846 
$520,684 
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All other 
states. 1 

13 

7 
1 
5 

$105, 129 
$35 

$1, 025 
$12, 6fi2 

$120, 517 
8 

20 
$15, 193 

7 
~5. 550 

13 
89,643 

7 
$7, 892 

6 
$2, 251 

253 
167 
212 

$65, 696 

204 
$64, 143 

7 
$1, 376 

1 
$177 

191 
188 
188 
195 
200 
200 
220 
218 
216 
211 
215 
204 

7 
7 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

315,880 
$4, 994 
$1, 049 
$~. 787 

. .................. 
$135,497 

$129,187 
$2, 750 

$126,~37 
$2, 127 

$1·~~~ 
Sl, 780 

$273, 672 

10 
$250, 505 
$163,851 

1 

2 
8 
4 

1 

5 
6 
7 
8 
9 
0 

1 1 
2 1 

1 3 
4 1 

1 5 
6 1 

1 7 
g 1 

1 
2 

9 
0 

2 1 
2 2 

23 
24 

26 
26 

27 
28 

29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
89 
40 
41 
42 

4 
4, 
3 
i 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 

4 
•l 
4 
4 
4 
5 
5 
5 
5 
ri 

6 5 
6 
7 
8 

5 
5 
5 
59 
0 0 

2 
61 
6 
63 
64 
65 
66 

67 
68 
69 
70 

71 

72 

73 
74 
75 
76 
77 
78 
79 
80 

81 
82 
83 

1 Includes establishments distributed as follows: Delaware, l; Georgia, 1; Iowa, 2; Louisiana, 2; Maine, 2; North Carolina, 2; South Carolina, l; Tennessee, 1; 
Texas, 1. . 
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84 
85 

86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

96 
97 
98 

99 
100 
101 
102 
108 
104 
105 
106 
107 
108 

Power: 
Number of establisbments reporting .....•............................•... 
'fotal borsepower •••..•........................•...............•.•••....•.. 

Owned
Engines-

Steam, number .......................................... , •.... 
Horsepower ....................•...............•....•...... 

Gas or gasoline, number ................•.....•...........•.... 
Horsepower ................................•..•............ 

Water wbeels, number ........................................... . 

me.N~~s;;rg~;:, 'iiumlici·:::: :: : : ::: : : : :: : : : :: : :: : : : : : : : : : : : : : : : : : : : 
otb!0;~~~~;7~~;riilier: :: : : : : :: : :: : :: : :: :: : : : : : : : : : : : : : : : : : : : : : : :: : : 

Horsepower ................................................... . 
Rented-

Electric, horsepower ....................•.•.............••.•....... 
Other kind, horsepower ....................................... . 

Furnished to other establishments, horsepower ..............•••.......... 
Establishments classified by number of persons employed, not including 

proprietors and firm members: 
'fotal number of establishments .......................................... . 

No employees ......................................................... . 
Under 5 •....•..........•.. • .••••....•......•.••.••.........•...••.•••.•• 
5 to 20 ................................................................. . 
21 !050 ................................................................ . 
fi1to100 ............................................................... . 
101to250 .............................................................. . 
251to500 .............................................................. . 
501 to 1,000 ............................................................ . 
Over 1,000 ............................................................. . 

United 
States. 

490 
63, 856 

263 
34,018 

52 
1,695 

17 
835 

1,643 
20, 182 

5 
60 

4,074 
2,992 
1,489 

580 
17 
99 

19± 
128 
60 
49 
21 
G 
6 

TABLE 31.-ELECTRIOAL APPARATUS 

Canlliafo.r- ColorRdo. Connecti- Illinoie. 
• cnt. Indiana. Ken

tucky. 

8 
406 

6 
337 

4 
120 

2 
105 

15 
1,248 

9 
665 

.......... ······-·-· ........... . 
········-· ........... 2 
.......... ····•·•••· 15 
.......... •·•·•··•·· 24 
.......... .......... 261 

69 15 
···-······ .......... . 

1 
l 

34 
272 

8 .•..•.••.. •···•••••·•· 

11 4 
········3· ......... . 

3 3 
4 ......... . 

1 
1 ......... . 

17 
1 
2 
3 
3 
3 
4 
l 

69 9.0 3 
9, 817 1,636 82 

32 16 l 
5, 328 -1,32'1 60 

7 5 
55 38 

········293· ·········23· :::::::::: 
3,543 157 •.•••..•.• 

498 87 22 
393 30 
160 ,1 

82 24 4 
3 1 1 

16 4 
~9 10 ········3· 21 s 
G 1 
3 4 
2 1 

:::::::::: :::::::::: :::::::::::: ··--·····-~r :::::::::::: :::::~:::: 

I 
f 
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AND SUPPLIES: BY STATES, 1900-Continued. 

6 53 
298 6,173 

1 2·! 
12 2,942 
3 6 

75 107 
4 1 

200 25 
1 24-l 
7 2,50n 

Michi
gan. 

8 
317 

5 
280 

1 
4 

·-·-·-···· ........ 3. 
8 

Minne- Missouri Ne- Ne
5
wh

1
flrea.mp-NewJersey. New York, sot!\. · brask11. 

9 12 3 4 31 107 
39 633 45 303 4,939 18, 755 

4 1 ............. 26 40 
377 20 .............. 2,•128 8,355 

l. 1 .............. 3 8 
6 5 .......... 2. 32 M 

·-·····-·· ............ .......... 1 2 ............ """"24' ·----····· 250 200 48 
........... ·······--- 1 128 549 
····--···· ·········· 10 2,018 

Ohio. 

57 
5,816 

45 
4,•128 

6 
137 

5 
97 

210 
693 

Pennsylva
nia. 

53 
11, 174 

40 
5, 747 

10 
1,172 

Rhode 
Island. 

13 
1,398 

4 
1,320 

6 
<145 

4 
200 

9 84 
212 85 

3 80 
95 87 
1' 88 

10 89 

........ i28' .......... i ........... 4. :::::::::::: 
3,037 10 15 .......... .. 

··········· 3 .......... .................... ...................... ............ ............ ............ ............ 1 ....................... . 
21~ 7, 706 

90 
91 
92 
U3 
9'1 
95 ··········· 55 .......... .......... .......... .......... ............ ............ ............ ........... ............ 4 ....................... . 

4 
............ 
............ 

261 25 
278 
205 

35 
•l 

18 20 
20 ......... . 

35 82 
8 184 

40 ........... . 

2,297 
295 

1, 009 

230 
231 
45 

54 12 12 17 6 35 134 Gl 
......... i' 3 2 1 .......... .......... ............ l l ........... . 

2 I~ g g g i .......... B. ~ f,~ l~ 
1 16 l 3 1 . ......... 1 7 26 20 
2 11 .......... .......... .......... .......... 1 5 12 10 

........... 2 2.......... 2...................... 7 10 5 

........... 4.................... 1...................... 3 2 5 

........... ............ .......... .......... .......... .......... ............ 2 ............ 2 

........... 1 .......... .......... .......... .......... ............ ............ 2 ............ / 

96 
1,122 

3 

63 

19 160 
45 70 

13 7 

1~ :::::::::::: ......... T 
26 7 ........... . 
11 3 2 
5 2 ........... . 
4 ............ 4 

67 
40 
15 

96 
97 
98 

13 99 
1 .100 
4 101 
4 102 
2 103 
1 104 
1 105 

2 .................................... 106 
1 1 ........................ 107 
1 .................................... 108 

I 

1 Includes establishments distributed as follows: Delaware, 1; Georgin, l; Iowa, 2; Louisiana, 2; Maine, 2; North Carolina, 2; South Caml!na, 1; Tennessee, 1; 
Texas, 1. 
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SHIPBUILDING. 

By ALEXANDER R. SMITH, Ew11e'l't Special Agent. 

The growth of the shipbuilding industry in the United 
State.;; during the past ten years, as shown by the census 
reports, exceeds that 0f any preceding decade, and the 
tonnage constructed cluringthe census year ending May 
31, 1900, was greater than during any preceding year in 
the history of the United States, with the possible ex
ceptions of 1854and1855. Although in other countries 
iron and steel long ago largely superseded wood as the 
chief material used in the construction of ships, the 
census statistics show that it was not until the last 
decade that metal shipbuilding attained proportions 
greater than wooden in the private shipyards of the 
United States. 

This substitution of iron and steel for wood has 
wrought a revolution in the shipbuilding industry in 
the United States. The zenith of American shipbuild
ing, judged by the tonnage annually added to the mer
chant marine, was reached during the decade between 
1850 and 1860. At that time the superiority of ships 
built in the United States for endurance, &peed, and 
safety was conceded. It was the era of the American 
clipper. This class of wooden sailing ships commanded 
higher freight rates, even in Liverpool and London, 
than British ships, and insurance rates on American 
vessels and their cargoes were lower than on foreign 
ships. These advantages placed the United States in 
the very :front rank in international tmde-carrying com
petition. This prestige had been increasing ever since 
the successes achieved by the U nitecl States in the car
rying trade during the Napoleonic wars. The easy con
vertibility of the wooden vessels of that time into ships 
of war gave a distinct naval strength and solidity to the · 
nation. The passing of wooden shipbuilding, therefore, 
as the dominant branch of the shipbuilding industry in 
the United States, bas an historical significance. 

One remarkable feature of the growth of the industry 
during the past decade is the fact that the product of 
merchant vessels has been so largely absorbed and em
ployed in the domestic commerce of the country. Up 
to the time of the Civil War the tonnage of vessels 
constructed in American shipyards for the foreign 
trade compared favorably with that :for the domestic 
trade; and, indeed, the progress and prosperity of the 
industry rested largely upon the demands for vessels 
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for foreign commerce. This is no longer true. Com
paratively few vessels for foreign trade are now built 
in American shipyards. But in the meantime the 
enormous growth of internal commerce, together with 
the opportunities afforded by the extensive coast line 
of the United States, the Great Lakes, and the navi
gable rivers, which in many cases have been so deep
ened, at an expense reaching into hundreds of millions 
of dollars, as to 11ccommoclate the passage of the largest 
vessels, has greatly developed the demand for vessels 
in the dornestic trade. This has not only kept alive 
our shipbuilding industry, but constitutes also, in large 
part, the foundation upon which it has expanded. 
Another important element in the growth of the indus
try has been the demand of the Government for a new 
Navy constructed in home shipyards. 

During the last four decades, therefore, the stability 
of the industry in the United States has rested almost 
wholly upon the clornesti.c or coastwise trade, the vessels 
constructed for foreign trade representing but a small 
proportion of the entire output of the shipyards. 
Whether or not this is dt'te to the fact that the domestic 
water-borne trade of the United States has by law been 
Testricted to vessels built in the United States, need 
not here be discussed. These restrictions have existed 
since the foundation of the Govemment, at first by 
statutory discriminations in favor of home vessels 
that practically excluded foreign tonnage, and, ever 

. since the early part of the Nineteenth century, by 
statutory prohibition. Under such restrictions ship
building for the internal commerce of the United States 
has grown and prospered. On the other hand, in the 
foreign trade, to which fo:teign vessels for many years 
have been admitted upon terms of perfect equality with 
those of the U nitecl States, the foreign tonnage has 
maintained an almost constant increase, while the do
mestic tonnage has steadily diminished. · 

The completeness of the decline of American ship
ping in the foreign trade may be briefly illustrated by 
quotations from the statistical history of the growth 
of the forelgn commerce of the United States, showing 
the share in its carriage taken by American ships in the 
earlier years compared with the present time. In 1826 
American vessels carried 92.5 per cent of the foreign 
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commerce of the United States, the value of which was 
$150,331,636, while in 1900 they carried 9.3 per cent, 
the value of which was $195;083,155, an increase in 
value of only 29.8 per cent in seventy-four years. In 
1826 foreign vessels carried 7.5 per cent of our foreign 
commerce, valued at $12,238,163, while in 1900 they 
carried 90. 7 per cent, valued at $1,894,445,461, an 
increase of 15,379.8 per cent in seventy-four years. 1 

While the census returns do not indicate the partic
ular trade in which the vessels built are to engage, 
other official records a1·e at hand which in part supply 
the information. For instance, no vessel is permitted 
to engage in foreign trade unless provided with a reg
ister, a document issued by the Government through its 
custom houses. Hence the American shipping under 
register accurately shows the total tonnage of the 
United States engaged in the foreign trade. The re
turns for the Twelfth Census show that the vessel::; of 
all kind;;-sail and steam, steel and wood, including 
barges and canal boats-constructed in the shipyards 
of the United States in 1900 numbered 2,087, with a 
gross tonnage of 687, 681 tons. The report of the 
Commissioner of Navigation for 1900 2 shows that 88 
American-built vessels, with a total of 29,069 gross 
tons, were registered for the foreign trade. This ton
nage constitutes only 4.2 per cent of the total product 
turned out by American shipyards in 1900, hardly 
equivalent to half a month's construction. Reports of 
the Commissioner of Navigation show further that 
during the ten years ending with 1900, 206,771 tons of 
vessels built in the United States were registered for 
the foreign trade, a total that is equal to only 30.1 per 
cent of the tonnage constructed in shipyards of the 
United States for all purposes in the year 1900; that 
is to say, in less than four months of 1900 as much ton
nage wa;; built in American shipyards for all trades as 
was built in those shipyards for foreign trade during 
the entire ten years ending with 1900. 

Although the actual tonnage of different vessels; for
eign and domestic, engaged in the foreign trade of the 
United States is not precisely known, estimates have 
been made by different commissioners of navigation 
which may serve as a basis for comparison. In the 
report of the Commissioner of Navigation for 1900 the 
tonnage necessary for the foreign carrying trade in 
1899 is estimated at 3,571,284: gross tons of steam and 
1,000,000 tons of sail, a total of 4:,571,284 tons. 3 This 
is the lowest official estimate that has been made. The 
Commissioner of Navigation stated in 1890 that 6, 500, 000 
tom• would be required to carry 83 per cent of the for
eign commerce of the United States at that time.~ That 
would make the tonnage required for carrying the entire 
foreign commerce of the United States 7,831,325 tons. 
Since that time the value of our foreign commerce has 

1 Report Commissioner of Navigation, 1901, pages 492-493. 
2 Ibid., 1900, page 382. 
1 Ibid., page 24. 
'Ibid., 1890, page 132. 

increased 36 per cent. In view of these expert official 
estimates, it would be conservative to state that folly 
5,000,000 tons of shipping are now required for the 
carriage of the entire foreign commerce. Toward sup
plying that nE;Jed home shipyards, as we have seen, con· 
tributed only 29,069 tons during the census year of 
1900, and only 206,771 tons during the entire ten y~ar~ 
ending with 1900. At the rate of construction in HlOO 
one hundred and seventy-two years would elapse before 
enough tonnage would be built for the present needs of 
our foreign trade. The average life of a ship is com
monly computed at ten years, taking into aceountlo:-;ses, 
accidents, and deterioration. But.allowing twenty years 
as the average life of a modern steel steamship, at the 
present rate of construction for foreign trade over 
eight years would elapse before enough ships would be 
constructed to provide for the average losses of one 
year. In Great Britain, in 1899, steel steamships to the 
number of 567 were constructed, the tonnage of which 
aggregated 1,341,425, while in the United States 123 
steel steam vessels, aggregating 237,379 gross tons, 
were constructed for all kinds of trade, inland, coast. 
wise, and foreign. As a matter of fact only one steel 
steam vessel, of 1, 771 tons, was built in the United 
States during 1900 for the foreign trade. 5 On the 
Great Lakes alone vessels aggregating 111,24:1 gross 
tons were built in 1900, or 16.2 per cent of the total ton
nage built during that year in the United States, while 
the tonnage built under register, as previously stated, 
constituted but4.2 per cent of the total tonnage, or 2G.1 
per cent of that constructed for the traffic of the Great 
Lakes. In number of tons, the merchandise moved 
annually upon the Great Lakes approximates very 
closely to the merchandise airnually imported into and 
exported from the United States, but the distance it is 
carried is very much less. For this reason the com
merce of the Great Lakes can be carried by use of a ton
nage approximately one-third as large as is necess1ny 
for the carriage of om foreign commerce. And yet, 
notwithstanding the smaller requirements of the trafilo 
on the Great Lakes, the tonnage built for that traffic in 
1900 was nearly four times that built for foreign trade. 

While in general our laws deny American registry to 
foreign-built vessels, there are exceptions provided by 
which such vessels may be registel·ed if owned by citi· 
zens of the United States. For instance, a foreign· 
built vessel wrecked in American waters and purchased 
and repaired by a citizen of the United States may be 
registered "if it shall be proved to the satisfaction of 
the Commissioner [of Navigation] that the repairs pnt 
upon such vessel are equal to three-fourths of the cost 
of the vessel when so repaired." 6 Congress also, by 
special enactment, admits foreign vessels to American 
registry from time to time, uLJ.der exceptional circum
stances. During- the past ten years vessels of foreign 

5 Report Commissioner of Navigation, 1900, pages 25-27. 
6 Navigation Laws of the United States, 1899, page 16. 

. ,. 
,, 
~ 
;M 
~ 



SHIPBUILDING. 211 

construction, including Hawaiian tonnage and vessels 
captured from Spain, aggregating 134,859 tons, were 
admitted to American registry, a total equal to 65.2 per 
cent of the tonnage constructed in domestic shipyards 
for the foreign trade during the same period. 1 

In 1890 the American tonnag·e under register, in our 
foreign trade, amounted to 946,695 tons, since which 
time 206, 771 tons have been built in the United States 
and documented under register, and 134,859 tons of 
foreign-built vessels have been granted American reg
istry. This would have made a total of 1,288,325 tons 
in 1900, had none gone out of existence. But in 1900 
the tonnage under American registry was only 826,694, 
showing a loss of 461,631 tons during the ten years. 
This shrinkage is more than twice as much as the total 
new registered tonnage built in the United States during 
the decade. This indicates how hopeless, under present 
conditions, are the prospects of the shipyards of the 
United States maintaining even the present tonnage in 
the foreign carrying trade, to say nothing of providing 
the additional tonnage made necessary by the growth in 
volume of foreign commerce. An idea of the extent of 
this growth may be obtained from a study of the sta
tistics of tonnage of foreign commerce entering at and 
clearing from the seaports of the United States in 1890 
and 1900. In 1890 the tonnage of American and for
eign vessels entering the seapoi·ts of the United States 
from foreign ports was 15,365,604 tons; in 1900 it was 
23,533,597 tons, an increase of 8,16'7,993 tons, or 53.2 
iJer cent, in ten years. The tonnage of clearances in 
foreign trade is approximately that of entries, and con
sequently shows about the same percentage of increu,se. 2 

The domestic water-borne traffic of the United States 
is confined to vessels constructed and owned in the 
United States, and the growth of shipping in the domes
tic trade seems to be all that can be desired. The im
provement of rivers and harbors has, during the last 
decade especially, proceeded upon an enormous scale, 
with promise of continuance. These improvements 
make possible the use of craft of constantly increasing 
size; and freight rates being gradually decreased, the 
effect is inevitably stimulating upon the growth of 
domestic water-borne commerce. This growth assures 
to shipbuilders of the United States a steady demand 
for vessels adapted to the needs of domestic traffic. 

The recent territorial acquisitions of the United 
States, extending to the West Indies ancl the islands 
of the Pacific, our trade with which must be confined 
to vessels built in the United States, hoids promise 
to shipbuilders of a demand for ocean-going vessels 
adapted to the trade requirements and harbor facilities 
of the ports of these possessions. Moreover, it is 
likely that the future growth of the Navy will afford 
employment for many shipyards. Its growth during 

1 Reports of the Commissioner of Navigation, 1891 to 1900, in
clusive; table giving "Balance sheets of tonnage accounts." 

~Statistical Abstract of the United States, 1900, pages 441-442. 

the past twenty years accounts, in very large d3gree, 
for the establishment of new and entirely up-to-date 
plants and the reequipment of old plants with the 
modern facilities required for the construction of high
class naval vessels. These establishments are also pre
pared to enter upon the construction of vessels of any 
size or type for any trade; and the grade of work and 
fineness of finish demanded by the specifications for our 
war ships, and insured by the thorough inspection under 
which they are built, are likewise evinced in the im
provements shown in the ·constructions for our mer
chant service. The demand for yachts, steam and sail, 
of the finest and largest type, the finish and elegance of 
which are so notable, gives employment to men of the 
greatest efficiency in a number of our shipyards in dif
ferent parts of the country. 

These are the varied demands upon our shipbuilders 
that form the broad underlying foundation of their 
present prosperous condition. But the constructions 
for the foreign trade of the United States, which afford, 
in other countries, investment for a capital probably 
twice as large as is at present invested in the United 
States, furnishing employment to thousands of skilled 
workmen and providing an enormous market for mate
rials, assume very small proportions in the shipyards 
of our own country. The demand for vessels in the 
foreign trade is so great that if it were supplied by 
American shipyards the average annual construction of 
these yards would be increasetl fully one-third in ton
nage and probably doubled in value. The types of ves
sels engaged in the foreign trade are much more costly 
than those employed in domestic trade. Summing up 
the present situation, the paradox exists of a substan
tial number of establishments, equipped with every 
essential for the construction of ocean-going ships of 
evet·y type, being limited to the construction of wnr 
ships and of vessels for our domestic trade, except for 
the infrequent and spasmodic requirements of a few 
courageous shipowners who persist in operating Amer
ican-built ships in foreign trade. The very infrequency 
and uncertainty of this demaml largely account for the 
fact that the cost of construction per ton is higher in 
the United States than in other countries, notably Great 
Britain, which probably builds four-fifths of the world's 
ocean-going tonnage, although less than three-fifths of 
it is under the flag of that nation. This anomalous 
condition of American shipyards, in respect of equip
ment for and output of ocean-going shipping, has 
attracted widespread attention and provoked world .. 
wide comment. Precisely what should be done. to 
increase United States shipping in foreign trade is the 
much discussed and still unsolved American maritime 
problem. 

As previously stated, 206, 771 tons of ships for for
eign trade were built in the United States during the 
past decade. During the same period 12,077,359 tons 
of steel steamships were built in the world's shipyards, 
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of which Great Britain built 9,793,4:26 tons, or 81.1 per 
cent. In the United States only 74:2,830 tons of steel 
vessels were built during the past ten years, 4:50,089 
tons of which were constructed upon the Great Lakes. 
The remainder, 2H2,'74:1 tons, or 39.4 per cent of the 
total, represents the constructions of the Atlantic and 
Pacific shipyards for the coastwise and ocem1 traffic. 1 

It should be stated ih this connection that during the 
last three years of the decade 80,68'7 tons of American 
vessels were soltl to the Government, as compared with 
a total of 4,254 torn sold during the intervening years 
succeeding the Civil War. This, naturally, created n.n 
abnormal demand for new tonnage, which fa shown by 
the fact that of the 275,550 tons of 8teel vessels built on 
the Atlantic coast of the United States during the past 
decade, 138,888 tons, or more than one-half, were con
structed in the last three years of that period, and 
70,548, or more than one-fourth, in the year 1900. 
Since, however, 8,258 tons were bought back, the net 
purchases amounted to 72,429 tons. 2 It is very easy to 
see, in the light of these large purchases, comprising in 
most cases vessels of the largest and most serviceable 
type for the needs of the Government, what an abnor
mal demand for construction has arisen, leading to an 
unparalleled degree of activity in our shipyards. The 
acquirement of Porto Rico and Hawaii, and the restric
tion 0£ that trade to American-built vessels, has also 
added to the demand for large vessels, in the construc
tion of which a few of om" shipyards are now engaged. 
The total documented tonnage annually lost, abandoned, 
sold, and exempted is quite large, the amount in the 
year 1900 being 156,862 tons. During the last decade 

1 Report Commissioner of Navigation, 1900, page 24. 
~Ibid., page 439. 

1,89'7,4:88 tons have been so withdrawn, an annual aver
age of 189,74:8 tons. 'fhe documented tonnage of the 
United States in 1900 constituted only 57.3 per cent of 
the tonnage constructed in the shipyards of the United 
States during that year, as disclosed by the census 
returns. The undocumented tonnage consists of a cliu;s 
of shipping which is much lig·hter, more frail, and more 
short-lived, so that it is rcasorn1ble to believe tl1Rt the 
annual loss in this tonnag·e folly equals that in the doc
umented. Therefore, there is an nnnud demand, merely 
to make good average losses, fo'r new tonnage 11ggre
gating between 300,000 and 350i000 tons, so that losses 
alone in our national 8hipping create a steady demand 
for what may be regarckd as a substantial annual total 
of new tonnage-more than one-half, probably, of the 
tonnage constructed (luring the year 1900. 

Although iron ships were constructed in American 
shipyards previous to the inauguration of the new Ntwy, 
which were almost wholly employed in domestic trude, 
modern steel shipbuilding is contempomneous with the 
growth of the new Navy, the first vessels for which 
were launched about sixteen years ago. These initi!ll 
constructions led to the equipment of a few of the shi1)· 
building establishments in operation at that time with 
plants adequate for the production of modern ships of 
war, and these plants, with others that have been estab
lished since, are equally capable of p1•oducing steel 
merchant vessels of the highest type, a limited number 
of which, in every way a credit to the skill of the ship
builders, have been turned out during the last tlccado. 

Table 1 shows the statistic8 for the entire industry, 
exclusive of establishments owned by the Government, 
as retmned at the censuses of 1850 to 1900, inclusive, 
with the percentage of increase for each decade. 

TABLE !.-COMPARATIVE SUMMARY, 1850 TO 1900, WITH PER CENT OF INCREASE FOR EACH DEOADK 

DATE OF CENSUS. PER CENT OF lNCREASE. 

1900 1890 1880 1870 1860 

Number of establishments ...•....... 1, 116 1,006 2,188 964 675 
Capital. .............................. $77' 362, 701 $27' 262, 892 $20, 979,87'1 Sll, 463, 076 $5, 952, 665 
Salaried officials, cl er Im, etc., number. 1,407 '1,123 1:i . 1:i 1~l Salaries .............................. $2,008,537 231, 194, 870 
Wage-earners, average number ...... 46, 781 22, 143 21, 345 13, 915 10, 071 
Total wages .......................... $24, 839, 163 $13, 083, 949 $12, 713, 813 $7,073,400 $-1, 539, 813 

l\fen,16 years and over ........... 45, 744 21, 960 21, 838 13,814 10,070 
Wages ............................ 112·1, 636, 612 $13, 055' 088 ("} (3) (3) 
Women, 16 years aml over ....... 34 9 ................ 6 1 

6i,wg~ei-i, 'tiiiiier iii )·e-~rs: : : : : : : : : Sll,424 ~2,522 ···-·-······7· (3) 

m 
1,003 174 95 

Wages ............................ . $191, 127 826, 341 1:i ~:i Miscellaneous expenses .............. $3, 685,661 $1, 392, 551 
Cost of mnterials used ............... $33, 486, 772 $16, 621, 246 $19, 736, 358 $9,379, 980 S5, 788,676 
V~lue of products, including repair-

$74, 578, 158 i38, 065, 410 $36, 800, 327 $21, 483, 967 $18, 424, 037 mg ................................. 

!Decrease. 

1890 1880 
1850 to to 

moo 1890 

---
953 10. 9 154.0 

85,373,139 183.8 29.9 

!") 25.S .......... 
'l 68.1 
12, 976 111.3 3.7 

86,055,884 89.8 2.9 
,2, 962 108.3 2.9 

(') 88. 7 ·········· 1•1 277.8 . ..... · .... 

!~ 
853.0 "2;385:.;· 476.4 
625.5 ............. 
104. 7 

$7,4, 0,496 102. 7 "''iiti.'3' 
$16, 937, 525 95.9 3.4 

1870 1860 
to to 

1880 1870 

----
127.0 42.8 
83.0 92.0 ........ . ......... 

--·r,3:4· "'88:2· 
79. 7 55.8 
54.5 37.2 

·1iaa.'<i . .. 506:0. 
······-· 

192.G .......... 
......... ........... 

110.4 ···62:0· 
71. 3 GO.O 

1Htio 
Ill 

1800 
~-~ 

129. 
10. ........ 

2 
8 

""i22:. i 
g 12r1. 

122. 

""i92." ......... ........ .......... 
"""i~f 

120. 

9 

ti 
7 

·-
•Includes proprietors and firm members, with their salaries; number only reported In 1900, but not included in this table. (See Tables 21 ftncl 22.) 
3 Not reported separately. 
4Not reported. 

Table 1 includes returns :from a large number of 
small establishments engaged in the building or repair
ing 0£ canal boats, ships' boat.s, fishing boats, pleasure 
boats, and other small craft, as well as in the construc
tion 0£ masts and spars. It is possible that the canvass 
for the collection of returns £or these small establish-

ments has been more thorough at some censuses than 1tt 
others. 

In some of the great shipbuilding establishments tho 
manufactures of a character different from shipbuilcling 
are too important to be included as by-1woducts of thnt 
industry. In such rnses the method was adopted of 
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treating each o:f the establishments as two separate 
plants, including in the tables presented in this report 
the operations in shipbnilcling, with value o:f products 
and cost o:f labor and materials, and assigning to this 
branch o:f the work a certain proportion o:f the officers, 
clerks, etc., employed in the establishment. All other 
product:> of the est~blishments, with the materials, 
wages, and salaries chargeable thereto, were included 
under their proper classified industries. There are 3 
such establishments in Delaware, 1 in Maryland, and 1 
in W P.shington. 

On the other hand a certain amount o:f vessel construc
tion and repair work is carried on in the United States 
by establishments which, so :far as their main business 
is concerned, are not shipbuilding plants. The construc
tion of stationary !'lngines, machinery, and steel work o:f 
a gene1al character so largely predominates in their out
put that it is not practicable to include them in the ship
buildfog tables. Of the more important establishments 
of this class, one is located in Pennsylvania, classified 
under ":foundries and machine shops," whose total pro
duct in marine construction during 1900 was $54,990. 
This value included a wooden steam vessel o:f 200 gross 
tons, valued at $25, 675. An establishment in Michigan, 
similarly classified, built 4 wooden steam vessels aggre
gating 202 gross tons measurement and $23,100 in value. 
An establishment in Mary land did general marine repair 
work valued at $15,000. · 

The report on shipbuilding at the census o:f 1890 
contained the following statement: ''Returns too imper
fect for tabulation were received :from a :few shipbuild
ers. It is believed that the omission o:f reports :from 
the delinquent establishments has but slight effect on 
the totals for the United States. The principELl omis
sions occur in the state of Pennsylvania."· In the light 
o:f the information at that time in the possession o:f 
those tabulating the returns for shipbuilding :for the 
Eleventh Census, the statement seemed to adequately 
quali:fy the statistical results. Certain not wholly ex
plainable omissions o:f considerable magnitude, how
ever, indicate that the deficiencies may have been more 
serious than was supposed, and that caution must be 
exercised in making comparisons between the census 
returns of 1890 and those o:f 1900. Taking the govern
mental establishments as an ill ustrationj 9 were reported 
in 1900, while but 4 were reported in 1890, and yet the 
fact is that 7 of the establishments reported in1900 were 
in existence in 1890. It is possible that the omission o:f 
3 of these establishments :from the 1890 report was due 
to the sma11 amount o:f repairing on ships, which led to 
their inclusion in the foundry and machine shop classi
fication. Moreover, but 18 private iron and steel ship
building establishments were reported ~t the census o:f 
1890, although the schedules for 1900 show that o:f the 
44 iron and steel shipbuilding establishments then 
reporting, all but 6, according to the statements o:f the 
officers or proprietors, had been established before 
1890. These seeming omissions may, in part, be ex
plained upon the theory that establishmeuts engaged 

in building wooden vessels at the census o:f 1890 have 
since entered upon the construction of. iron and steel 
vessels, as the schedules show only the date. that the 
establishments commenced operations, no informn,tion 
in regard to the change in the character o:f its products 
being required. 

Table 1 shows that the number o:f establishments en
gaged in the building and i:epairing o:f vessels, boats, 
masts, and spars increased :from 953 in 1850 to 1,116 
in 1900, or 17.1 per cent, while the capital invested in
creased from $5,373,139 to $77,362,701, or 1,339.8 per 
cent. This is an increase in the average capital per e,s
tablishment invested in the industry, :from $5,638 in 
1850 to $69,321 in 1900, or 1,129.5 per cent. During 
the same period the average number o:f wage-earners 
increased from 12, 976 to 46, 781, or 260. 5 per cent. 
The total value of constructions and repairs increased 
from $16,937,525 to $74,578,158, or 340.3 per cent. Of 
the latter sum a large part represents work done for 
the Navy and War Departments. It was found imprac
ticable to secure any statement from these departments 
covering the census year ending May 31; but it appears 
that during the year ending June 30, 1900, the sum o:f 
$8,554,862 was disbursed in the Navy Department to 
private shipbuilding· establishments for construction 
and repairs, and the sum o:f $5,493,556 in the War De
partment, the total being $14,048,438, or 18.8 per cent 
o:f the total value o:f products reported by private ship
yards for the census year. Of the amount disbursed 
in the War Department, $1,291,581 was :for "fitting up 
chartered transports," the remainder being expended 
''for refitting and repairs o:f vessels ownev. by the War 
Department." 

Table 1 shows that the capital invested in shipbuild
ing in 1850 and 1860 was less than $6,000,000, a sum 
insufficient to replace any one of several existing iron 
and steel establishments. The value o:f the products in 
1850 was more than three times greater than the c11pital 
invested, and in 1860 was more than twice as great. In 
1900, for the first time in the census history of the 
industry, the value o:f products was less than the capital 
invested. The ratio o:f capital to product has steadily 
increased :from 1850 to the present time. In 1850 the 
wages p~id to labor exceeded the capital, but in 1900 
was less than one-third the amount invested. 

Table 2 presents the statistics :for the industry by 
establishments manufacturing a product exceeding $500 
in value, separated into those of iron and steel ship
building and wooden shipbuilding, by governmental 
establishments, and by establishments with a product 
o:f less than $500. These two latter classes o:f establish
ments are omitted :from a11 the other tables, except 
Tables 3 and 22, which present comparative and detailed 
statistics, respectively, for governmental establishments. 
In addition to the 1,229 active establishments in the 
industry during the census year, with a capital of 
$131, 736,843, shown in Table 2, there were 3 idle iron 
and steel shipbuilding establishments, with a total capi· 
tal o:f $2,688,940. 
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TABLE 2.-SUMMARY FOR ALL ESTABLISHMENTS. 

Num· Propri· WAGE· EARNERS. COST OF MATERIALS USED. 
Value of ber of etors Miscella- products, 

CLASSES, estab· andflrm neons Capital. 
ri~r:lt, including liBh· mem- Average Total wages. expenses. •rota!. Principal repah'lng. materii1ls. men ts. bers, number. etc. 

___,....... 

Total ............................... 1,229 $131, 736, 843 1,366 54,477 

Iron ancl steel shibbuildin~ .............. 44 59,839,555 16 30, 906 
15,875 1,072 17, 523,146 1,239 Wooden ship and oat bui ding ....... , .. 

Governmeutiil establishments ........... 9 54, 291,011 ............. 7,690 
Establishments with a product of less 

than $500 ............................... 104 83,131 111 

Table 3 presents a comparative summary of the statis
tics reported by governmental establishments at the 
censuses of 1890 and 1900, with the percentages of 
increase for the decade. 

TABLE 3.-COMPARATIVE SUMMARY, GOVERNMENTAL 
ESTABLISHMENTS, 1890 AND 1900, WITH PER CENT OF 
INCREASE. 

Number of establishments .............. . 

~:Fi::tia: aiil'C1iii~; Ci1e~'k8; ei.c:: ~iiilliiiei.:::: 
Salaries .... ,. ............................•. 
Wage-earners, average number ......... . 
Total wages ............................. . 

Men, 16 years and over ............. .. 
Wages ............................... . 
Women, 16 years and over ........... . 

~hi!a;eii;iiiid.eii6.¥ears·::::::::::::: 
Wages ............................... . 

Miscellaneous expenses •••••........•.... 
Cost of materials used .................. .. 
Vaine of products, including repairing .. 
Vessels: 

11100 18110 
Per cent 

of in· 
crease. 

9 4 125.0 
354, 291, 011 326, 130, 182 107.8 

540 ....................... . 
$466,497 ....................... . 

7' 690 2, 668 188. 2 

86. 22~: m 81,~7150) . 028 255.6 
36,202,882 

25 1 
$19,281 l ......... . 

1 1\ ......... . 
3100 1 ......... . 

$29,064 ....................... . 
SS, 805, 826 $403, 863 842. 2 

311, 034, 812 82, 276, 705 884. 7 

Number ........................................... . 18 
24, 956 

&1, 70li,857 i~f~:~~:::::::::::::::::::::::::::::: :::::::::::::: 
Boats: 

Number.............................. '679 
Value................................ •&115,822 

MW!ts and spars: 
Value ............................... . 

Repairs: 
Value .. . . . . .. . .. • .. . • • • • . • .. • .. • .. • .. · 86, 470, 238 

(1) 

50 
850,000 

820,000 

6500,848 

............ 
1,258.0 

180.6 

1, 191. g 

1 Not reported separately. •Includes 2 barges, valued at $1,200. 

Table 3 shows a large increase in the statistics of gov
ernmental establishments engaged in shipbuilding and 
repahs. In this connection, the fact that several estab
lishments which are included for 1900 were probably 
entered under some other classification in 1890 should 
be taken into account. As previously stated, 7 of the 
yards reported as governmental shipyards were in exist
ence and engaged in similar work in 1890, although 4 
only appear in the report for that year. The establish
ments whose reports compose Table 3 are the govern
mental navy-yards located at Kittery, Me., Booiton 
(Charlestown), Mass., Brooklyn, N. Y., Philadelphia 
(League Island), Pa., Norfolk, Va., Port Royal, S. C., 
Vallejo (Mare Island), Cal., and Bremerton (Puget 
Sound), Wash., and an establishment under the super
vision of the state of Illinois, engaged in the Tepair of 
canal boats, locks, gates, etc., at Lockport, Ill. Table 3 
includes the reports of all United States navy-yards, 
except that at Washington, D. C., at which yard a very 
large proportion of the work done was the manufacture 

6 

$31, 063, 176 $3, 718,836 $37' 303, 618 $35, 743, 967 $1, 559, 051 $85,642,MO 
. .. 

16,231,311 2, 642, 690 23, 585, 549 22,447,481 1, 138, 008 50, 367, 739 
8,607,852 l,0·12, 971 9, 901,223 9, 638, 159 263, 064 2<1, 210, ·119 
6,222,263 29,064 8,805, 326 3, 647, 155 158, 171 11, 034, 312 

1, 750 4,111 11,520 11, 172 348 30,010 

of ordnance, and the report was classified accordingly, 
and the naval station at Pensacola, Fla., where a small 
amount of repair work was done, a return of which was 
not received. 

The work performed at several of the navy-yards 
consisted of the repair of naval vessels and the manu
facture of ships' boats, small boats, barges, etc.; the 
building and repair of machinery, and the ordnance 
and other equipment of the vessels. It was impossible 
to make separate reports of each class of work. The 
figures presented in Table 3 include, therefore, statis· 
tics that do not pertain strictly to shipbuilding or 
repairing. The table shows that in 1890 there were 
constructed 13 vessels, valued at $1, 705, 857, with o, 
total tonnage of 24,956. The reports show no work of 
this character in 1900. There were 50 boats made in 
1890, valued at $50,000, as compared with 6'79 in 1900, 
valued at $115,322. The figures for 1900 include .2 
barges, valued at $1,200, made at the Port Royal, S. C., 
yard, the only new constructional work reported, with 
the exception of boat building. The :figures for 1900 
show that almost the entire work consisted of repair
ing, equipment, etc. In 1890, 74.9 per cent of tho 
value of the work was new construction, while in 1900, 
of the $11,034,312 reported as the value of the products, 
$10,918,990, or 99.0 per cent, was the value of 1·epnir 
work and equipment. In 1890 the tonnage of new 
vessels built in Government yards was 24, 956, valued 
at $1, 705,857, an average of $68 per ton, which pro· 
eludes the possibility of such tonnage being warships. 
The value of the product as reported by governmental 
establishments for 1899 was $8,061,093, which was an 
increase of 254.1 per cent over 1890. The increase in
dicated by the :figures for 1900 over 1899 was 36. 9 p(}I' 

cent. 
The large capital invested in governmental shipbuild· 

ing establishments indicates the costliness of such mod
ern equipment, and explains, in a measure, the enormous 
investment necessary in private yards to enable them 
to successfully engage in the construction of modern 
ships of war. The average capital invested in tho 8 
navy-yards is $6,185,064. This exceeds the total capi· 
tal invested in shipbuilding in the United States in 1850 
by $1,411,925. 

Table 4 presents the comparative statistics for iron 
and steel shipbuilding for 1890 and 1900. 
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TABLE 4.-COMPARATIVE SUMMARY, IRON AND STEEL 
SHIPBUILDING, 1890 AND 1900, WITH PER CENT OF 
INCREASE. 

Number of cstnblishments .............. . 

~~R~ife1ci <ifiiC'1a:i;.: ·ciiiilis; etc:: iitiiiii:iiir": :: 
Sahtries ................................. .. 
·wnge-earners1 tiverage nu1nber . .. _ ..... . 
•rota! wages ....... ___ .............. _ .. __ _ 

Men, 16 years and over .....•..•...... 
Wages ............................... . 
Women, 16 years and over .......... . 
Wages ............................... . 
Children, under 16 years ............ . 
Wages ............................... . 

:Misce1!11neous expense8 ...........•...... 
Cost of mutcrinls used ................... . 
Vnlue of products, including repnlring .. 
Vessels: 

Number ............................. . 
'.l'onnage-

Gross ............................ . 
Net .............................. . 

Value .............................. .. 

1000 

41 
$59, 839, f>55 

857 
$1, 411,868 

30, 90!i 
$16, 231, 311 

29, 9•10 
$16,°'15,494 

17 
$:1,908 

949 
$180, 909 

$2, 0•12, 690 
$23, 585, 549 
$50, 367, 739 

134 

262, 516 
186, 509 

$25, 454, 943 

Per cent 
1890 of in-

crease. 

18 1<14. 4 
$10, 712, 023 458.6 

1138 521. 0 
1$291, 105 385.0 

8,165 278. 5 
$4,883, 665 232.4 

r 2 
2 

~: ' 2 

$!> 6, 135 """383:9 
$6, 256, 905 277.0 

$13, 012, 266 287.1 

88 52.3 

8123, 973 111.8 

-. $ii; 556," 846. "'""i2ii:4 

11nc!ndes proprietors and firm members, with their soJarles; number only 
Teported in 1900 bnt not included in this table. (See Table 21.) 

•Not reported separately. 
• Khld of tonnage not apeclfiecl in 1890. 

Table 4 discloses a remark.able growth in the number 
of establishments, capital invested, wage-earners em
ployed, wages paid, cost of materials, and value of 
products. The statistics indicate not only that this 
branch of the industry increased largely in all the essen
tial items of information, but that the individual estab
lishments have enlarged their productive capacity by 
investment8 in improved machinery equipment, and by 
extensions of their plants. The capital per establish
mentin 1890 averaged $595,112, and in 1900, $1,359,990, 
an increase of 128.5 per cent. The average number of 
wage-earners to each establishment in 1890 was 454; 
in 1900 it was 702, an increase of 54. 6 per cent. The 
average value of product per establishment in 1890 
was $722,904; in 1900 it was $1,14:4:, 721, an increase in 
value per establishment of 58.4: per cent. The value of 
the new iron and steel vessels constructed in 1890 was 
88.8 per cent of the total value of the products; in 
1900 only 50.5 per cent of the product was represented 
in new construction. The increase in the value of the 
products in this branch of the industry in 1900 over 1890 
was 287. l per cent, yet the number of vessels con
structed increased only from 88to134, or 52.3 per cent. 
The value of the new construction was 120.4 per cent 
greater in 1900 than in 1890. 

The new tonnage constructed in the iron and steel 
branch of the industry in 1890 was 123, 973, but whether 
gross or net is unknown. In.view of this uncertainty, 
but little value can be attached to any comparative 
deductions as tO the value of iron and steel vessels per 
ton in 1900 as compared with 1890. Assuming that the 
tonnage statistics for the census of 1890 were for gross 
measurement, the value per ton was $93.17, while it is 
shown that the value in 1900 wai,i $96. 97 per gross ton 
of the iron and steel vessels constructed. In view of 
the great reduction in the cost of iron and steel during 

the past ten years, it is not reasonable to suppose that 
there has been ltn actual increase in the cost per ton of 
vessels constructed from these materials; on the con
trary, there has been a substantial decline. It is 
believed that in some cases gross and in others net ton
nage was reported in 1890, without any distinction. 

The increase in capital invested in the iron and steel 
branch of the industry, for the decade ending with 1900, 
was $49,127,532, or 458.6 per cent. The capitu.l in the 
whole industry increased only $50,099,809, or 183. 8 per 
cent, which indicates what an insignificant increase was 
made in this respect in the wooden-shipbuilding branch. 
The increase in the value of shipbuilding products in 
both branches of the industry from 1890 to 1900 was 
$36,512,748,or95.9 percent. Theincrease in thevalue 
of iron and steel shipbuilding products alone was 
$37,355,473. Wooden shipbuilding, therefore, suffered 
an actual decrease. 

Table 5 presents the comparative statistics for wooden 
shipbuilding for 1890 and 1900. 

TABLE 5.-COMPARATIVE SUMMARY, WOODEN SHIP AND 
BOAT BUILDING, 1890 AND 1900, WITH PER CENT OF 
INCREASE. 

Number of establishments •.•..•........• 

~~fif;f~ri Ciiilciiiiii; cieri<s: · eic:;tiiilliiier:::: 
Salaries .................................. . 
Wage-earners, average number ......... . 
Total wages ............................. . 

l\Ien,16 years and over ............. .. 
Wuges ............................... . 
Women, 16 years and over ........... . 
Wages ............................... . 
Children, nuder 16 years ........•.•••• 
Wages ............................... . 

Miscellaneous expenses ....•............. 
Cos~ of materials used .......••.... : .•••.• 
Value of prod nets, including repairing .. 
Vessels: 

Number ............................. . 
'ronn11ge-

Gross ............................ . 
Net .................•............. 

Vaine ............................... . 
Small boats: 

Number ............................. . 
Value .............................. .. 

1900 

1,072 
$17' 528, 146 

550 
$590,674 

15,875 
$8,607,&~2 

15,801. 
$8,591,118 

17 
$6,516 

M 
$10,218 

$1,042, 971 
$9, 901,223 

$24, 210, 419 

1,953 

425,165 
350,330 

$10, 300, 071 

15,4.<18 
$1, 972,825 

Per cent 
1890 of in-

crease. 

988 8.5 
$16, 550, 869 5.9 

1935 •44.2 
1 $903, 765 0 84.0 

14, 116 12.5 

1~· 
1.4 

:t,.J16 ······23:2 
$10, 264, 341 •s.5 
$25, 053, 144 23.4 

1,265 M.4 

4360,667 17.9 

.. $i2; 933;i49. ·····2"io.«i 
18, 680 217,3 

$1, 892,084 <11.7 

1 Includes proprietors and firm members] with their salaries; number only 
reported In 1900, but not included In this tab e. (See •rable 22.) 

'Decrease. 
'Not 1·eported separately, 
4 Kind of tonnage not specified in 1890, 

The statistics presented in Table 5 include not only 
wooden shipbuilding and repairing, but also the manu
facture of boats, oars, masts, and spars. Subsidiary 
tables, presented elsewhere in this report, will show 
what part these minor or auxiliary industries form of 
the whole. 

Several items in the foregoing table show a decrease. 
While there .has been an increase -during the decade of 
8. 5 per cent in the number of establishments and 5. 9 per 
cent in the capital, there has been a decrease of 435, or 
4:4:.2 per cent, in the number of salaried officials, cle1·ks, 
etc., and of $307,091, or 34 per cent, in the salaries 
paid, with comparatively slight increases in the number 
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of wage-earners and in wages paid. The d.ecrease in 
cost of materials was $363,118, or 3.5 per cent, and 
in value of products it was $842,725, or 3.4 per cent. 
While the number of vessels built increased 688, or 54.4 
per cent, their value decreased $2,632,178, or 20.4 per 
cent, showing that the use of wood in shipbuilding is 
being restricted to smaller vessels than formerly. It 
is impracticable, however, to make reliable comparisons 
between the tonnage of wooden vessels built in 1900 
and in 1890, for the same reason as in the iron and steel 

branch of the industry, that the tonnage at the former 
census was re1)01ted in one item, no distinction lJeing 
made between gToss and net. Assuming, however, that 
gross tonnage was reported, the average tonnage per 
vessel was 285 in 1890, compared with 218 in 1900. In 
the latter year the value of wooden construction was 
$24.23 per gross ton or $28. 91 per net ton. 

Table 6 is a comparative summary by states of the 
totals for the shipbuilding industry in the census years 
1890 and 1900. 

TABLE 6.-COMPARATIVE SUMMARY, BY STATES: 1890 AND 1900. 

SA LA RIED OFFICIALS, I WAGE-EARNERS. 
Number Cl.ERKS, ETC, ' 

Mlscella- Value of 
BT.!.TliB. Year. of estab- Capita.!. neons Cost of firoducts, 

lish· materials lC!Udlng 
men ts. Number. Salaries. Average Total wages. 

expenses. used. repairing. 
number. 

---
United States ....••••...... ·-···········- 1900 1, 116 $77, 362, 701 1,407 S2,00S,537 46, 781 1124, 839, JG3 $3, 685, 661 $33, 486, 772 $71, 578, 158 

1890 1,006 27, 262,892 11, 123 11,194,870 22,143 13,083, 949 1, 392, 551 16, 521, 246 38, 065, 410 
-- ,_ 

Alabama ...................................... 1900 6 146, 946 3 4,300 293 101, ;;25 6,022 76, 767 240,242 
1890 5 37, 750 3 750 82 24, 324 1,085 9,493 38, 701 

California·······························-···-· 1900 41 5, 776,518 97 147, 948 3,549 2, 239, 694 518, 200 3, 234,80-1 6, 736, 636 
1890 32 1, 953,198 15 60,146 1,467 1, 153, 3,13 378, 104 1, 212, 671 3, 1'18, 688 

Connecticut ................................... 1900 35 601,871 12 14,012 915 451,086 13, 529 680, 213 1, 227, 120 
1890 29 504,941 28 27, 904 624 348,218 20, 463 535,093 1, 058,301 

Delaware .....•.•••.. ·-- .•••..••.............•. 19eO 11 2, 226,811 97 124,010 2,031 992,449 122, 267 1, 594, 918 8,004,366 
1890 11 1, 745,213 43 98,1?4 1, 759 8QO, 977 69,819 836, 979 2,044,313 

District of Columbia .....•.•.. _ ............... 1900 3 14,465 .......... .............. 17 11,480 154 6,989 24, ~80 
1890 4 15,675 ........... ............ 14 8,410 65'1 9,940 2S, 765 

Florida .•.•.•...•.•.............•.....••.•..... 1900 16 284,159 14 15,250 327 125,509 16, 385 167,461 409, 1191 
1890 16 93,156 7 8, 7'l0 69 29,881 2,083 21, 702 68, 02(} 

Georgia ........................................ 1900 4 15,170 2 1,400 19 5, 156 680 12,650 28, 500 
1890 4 156, 100 6 6,080 112 55, 054 9,384 45, 716 126, 300 

Illlnols ·····-·································· 1900 18 1, 972, 220 33 83, 559 1,359 670, 658 53, 751 952, 960 2,331,659 
1890 10 638,439 10 15, 155 315 171,866 11, 723 148, 127 421,816 

Indiana ....................................... 1900 15 430, 907 18 58, 620 403 189, 179 42, 461 296, 143 675,207 
1890 11 371, 860 8 6, 794 543 246, 939 7, 722 204, 229 551,6'JO 

Iowa .......................................... 1900 11 69, 996 12 11, 900 214 79, 460 55,417 60, 578 291, 025 
1890 5 38, 850 3 1,825 45 25, 101 3,997 22, 820 73, 144 

Kentucky ....................... , .............. 1900 10 60,377 6 S, 785 104 48, 090 7,804 20, 775 97,492 
1890 29 53, 511 26 15,612 62 25, 965 S, 157 31, 675 95,045 

Louisiana .................................. _ .. 1900 15 212,643 2$ 15,232 247 105, 196 9, 732 71, 621 250, 807 
1890 13 868,218 17 15,104 175 104,451 13, 227 71, 259 229,645 

Maine ......................................... 1900 117 2, 819,053 54 57, 938 2,216 1, 219, 657 109, 572 2, 022,557 3, 777, 059 
1890 85 1, 027, 756 89 65, 721 I, 450 777, 994 109, 032 1, 423, 175 2,818, 565 

Maryland ..................................... 1900 47 4, 446,023 95 105,442 2,615 1, 517, 705 141, 565 1, 798, 564 4, 101, 52(> 
1890 34 1,310,262 82 28,859 1,043 620, 483 92, 677 737,457 1, 737, 674 

Massachusetts ................................. 1900 125 2, 149, 291 so 79,046 1,606 1, 035, 993 231, 769 1, 357, •105 8,057,464 
1890 147 1,239, 998 112 96, 961 1,076 768, 967 71, 604 890,405 2, 248, 647 

Michigan ....... ___ ............................ 1900 51 3, 893, 019 73 76, 388 2,916 1, 343, 887 209, 555 2, 197, 883 4,432, 101 
1890 62 3,266,472 93 81, 901 2,191 1, 185, 201 97, 736 2, 300, 299 4, 710, lOS 

Minnesota ..................................... 1900 25 161, 967 7 7, 580 137 74,317 11, 401 84, 962 223, 971 
1890 20 521,373 11 9,924 808 168,684 2,570 322, 412 542,•HO 

!ss!sslppl •...•......• , ....•.....• ,., ••........ 1900 13 54,885 5 4,500 73 46,452 1,829 46, 376 115, 744 
1890 9 8,554 2 764 45 14, 978 157 7, 495 26,425 

M 

issour! ................. ·- .................... 1900 10 25, 930 3 3,070 66 45, 909 6,342 31, 914 93, 367 
1890 5 125, 625 11 11, 381 346 147,848 18,067 145, 707 4.l'i, ~36 

M 

ew Hampshire .......••................••.... 1900 6 10,585 ........... ................. 5 3,600 368 2, 625 0, 793 
1890 .............. ................. .............. . ................ . .......... .............. ············ ............... ............. 

N 

e:v Jersey .................. , ................. 1900 68 3, 686,332 123 158,027 2,874 1, 792,209 368, 027 1, 949, 519 4, 810,470 
1890 62 2, 165,10'1 70 73,499 1,116 817; 290 89, 200 1, 140, 452 2, 502,420 

N 

'ewYork ..................................... 1900 227 9, 675,080 197 265, 349 5,572 8, 181, 959 309,415 3, 115, 997 8, G47, 371 
1890 216 4, 281,881 235 278,245 3,303 2,337,511 166,442 2, 267, 391 6, 154., 488 

N 

-orth Carolina .•.•...•••••.••.•..••.•.••.••... 1900 14 73, 760 2 1,200 73 34, 782 2,504 21, 253 77,528 
1890 16 76, 978 12 8,496 126 41, 988 3,423 30,396 101, 615 

hlo ........................................... 1900 33 5,155,440 68 125, 545 '8,117 1,650, 775 218,305 1, ~36,450 3, 014, 714 
1890 44 2, 950,811 14.3 128 967 2,679 1, 392, 245 86, 986 1, 750, 939 3, 804,838 

0 

regon ........................................ 1900 17 592,564 28 39,590 687 361, 357 46, 641 623, 189 l, 287,381'> 
1890 14 305,220 9 7,597 199 J27, 625 9,508 119, 036 320, 7lf> 

0 

1 Includes proprietors and firm memberR, with their salarle": number only reported in 1900, but not included in this table. (See Tables 21 and 22.) 

I 
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TABLE 6.-COMPARATIVE SUMlV!ARY, BY STATES: 1890 AND 1900-Continued. 

STA.TES. 

Numlier 
Year. of II~h~b- Capital. 

·11 S:LARIED OFFIC!A.LS, WA.GE·EA.RNERS. 
CLERKS, ETC. Miscella

neous 
expenses. 

Cost or 
materials 

used. 

Value of 
products, 
including 
repairing. mcn ts. Number. S1tlaries. ~J;;ggr~ Total wages. 

Pennsylvania ................................. 1900 38 $14, 141, 482 161 $253, 901 7,077 $3, 54•1, 945 $630, 163 $7, 173, 201 $111, '1931 158 
1890 32 2,443,063 47 76, 096 1, 975 1, 139, 780 82, 941 1, 759, 582 3, 239, 770 

Rhode 'Island .................................. 1900 21 700,847 28 45,531 762 441, 358 189, 217 470, 163 1, 28•1,333 
1890 15· 316, 665 16 15, 980 18<1 117,473 5, 271 68, 900 239,626 

South Carolina ....... · ......................... 11900 ''""i28;626' ..... ·5;355· ""'"46;926' ..... ii;5iX ....... 45;752· · ····iso: is6 1890 8 7 76 

Tennessee ..................................... moo 3 1,020 ............. ............. 11 2,560 39 3, 710 8,097 
11890 ··----···· ................. ........... ............... ·········· . ............... . ............. . . . .. .. . . . .. .. ~ .. -. ............... 

Texas .......................................... 1900 7 10, 930 ........ 9i8' 33 19, 815 l, 150 90,8<15 126,446 
1890 9 9,619 2 29 10, 870 425 12, 808 29, 777 

Vermont ...................................... 11900 ........ 8;956' ........ 2 . ........ ai2· ------··4;260· .. ---.. -........ .... ••"2,'859' .... "'8;289 1890 3 12 153 

Virginia ....................................... 1900 29 14, 82•1, 884 93 228,261 5,569 2,525,121 224, 144 2, 943, 317 6, 162, 962 
1890 17 310, 776 15 9,988 19•1 89, 706 4.,436 83, 694 297, 000 

W11shlngton ................................... 1900 87 766, 909 33 38,014 842 568, 985 51, 763 802, 529 1, 723, 476 
1890 17 155,620 15 12, 711 171 84,505 5, 037 68, 885 188, 085 

West Vlrglnl11 ................................. 1900 4 46, 455 4 1, 575 53 20, 204 1, 780 19, 354 51, 170 
1890 4 21, 303 2· 700 55 16, 850 2,307 8,252 38, 980 

Wisconsin ..................................... 1900 80 2,273, 952 36 87,581 935 860, 380 83, 012 307, fl89 1, 091, 37~ 
1890 10 544,828 26 28,206 285 176, 799 11, 157 178, 351 463, 120 

An other states .................................. •moo 6 40, 210 .......... ............. 64 27, 710 698 11, 441 66, 137 
•1890 2 2,250 ........... .............. 13 0, 9•12 450 6,295 19,000 

. 1 Included in "all other states." 
2 Includes states h11vlng less than S establishments, distributed ns follows: Arkansas, 1; Idaho, 1; South Carolina, 2; Vermont, 2. 
•Includes states having less than 3 establishments, distributed ns follows: Arkansas, 1; Tennessee, 1. 

Table 6 shows the totals :for the industry :for 1900 in 
33 states, o:f which the :following 17 reported either 
a capital or products of more than $1,000,000 each: 
California, Connecticut, Delaware, Illinois, Maine, 
Maryland, Massachusetts, Michigan, New Jersey, 
New York, Ohio, Oregon, Pennsylvania, Rhode Island, 
Virginia, WashingtOn, and Wisconsin. 0:£ these states, 
3 are located on the Pacific coast, 4 on the Great Lakes, 
ancl 10 on the Atlantic, although both New York and 
Pennsylvania have ports on the G:reat Lakes. All o:f 
the above states show gratifying increases, with the 
exception o:f Michigan and Ohio, which show decreases 
in cost of materials and value o:f products. The per
centages o:f increase or dec1·ease during the decade :for 
the :foregoing states, in capital, wages paid, cost o:f 
materials usecl, and value of products, are shown in the 
:following statement: 

PERCENT.I.GE OF INCJ\EASE, • 

C1tpital. Wages. 
Cost of IV 1 f materials a ue 0 

used. products. 

STA.TES. 

----------1---1---11----'-1---
California ............................ . 
Connecticut .......................... . 
Delaware ............................ .. 
Illinois ............................... . 
Malne ................................ . 
Marylancl ........................... .. 
Mussnchusetts ....................... .. 
Michigan ............................ .. 
New Jersey .......................... .. 
New York ........................... .. 
Ohio .................................. . 
Oregon .............................. .. 
Pennsylvania ........................ . 
Rhode Island ..............•.•.•.••.... 
Virginia .............................. . 
Washington ......................... .. 
Wisconsin ............................ . 

195.7 
6.5 

27.6 
208.9 
174.3 
238.0 
73,S 
19.2 
70.S 

126.0 
74. 7 
94. l 

478.8 
121. 3 

4, 671, 0 
392.8 
317,4 

1 Decrease. 

94.1 
29.5 
23. 9 

290.2 
56.8 

144.6 
34. 7 
13.4 

119,3 
36.1 
18.6 

183.1 
2U.O 
275. 7 

2, 714. 9 
573. 3 
103. 8 

166.81' 
27.1 
90, 6 I 

543.S 
42.1 

143. 9 
52.4 
14,5 
70. 9 
37.4 

129.'i 
423.5 
307. 7 
582.4 

3, 416. 8 
1,065.1 

72.o I 

114.0 
16.5 
47.0 

452.8 
34.0 

189.5 
so.o 
15,9 
85.6 
40.5 
1 5.0 

801. 4 
347.4 
415.1 

1, 975.1 
813.4 
135. 7 

0:£ the states included in the above statement, notable 
advances have been made in Virginia, Pennsylvania, 
Illinois, Maryland, California, Washington, Oregon, 
and New Jersey. 

During the last dec~de Virginia has advanced :from a 
position o:f comparatively small importance to a place 
among the leading shipbuilding states. In 1900 this 
state was first in the mnount o:f capital invested, third 
in the number o:f wage-earners and in wages paid, and 
:fourth in the value o:f products. Its capital invested 
in shipbuilding has increased :from less than a third o:f 
a million in 1890 to nearly fifteen n1illions in 1900, and 
·is two and one-third times as great as the entire capital 
invested in the industry in New Eng·land, more ~hn.n 
double the entire mipital so invested on the Pacific eoast, 
and almost equal to the entire amount o:f capital invested 
in shipbuilding on the Great Lakes. When the prolific 
development in the ship building industry upon the Great 
Lakes-a development that has challenged the atten
tion o:f the entire shipbuilding world :for more than a 
decade-is taken into consideration, thfs comparison 
seems to indicate the :future development and import
ance o:f Virginia as a great shipbuilding center. 

The amount o:f capital invested in shipbuilding in 
Illinois was 208. 9 per cent greater in 1900 than in 1890, 
the number o:f wage-earners increased 331.4 per cent, 
and the wages 290.2 per cent; the increase in the cost 
o:f materials used was 543. 3 per cent and in the value 
o:f products 452.8 per cent. 

In Cali:fornia the capital increased 195.'7 per cent in 
1900 over 1890, the number o:f wage-earners 14:1. 9 per 
cent, the total amount o:f wages paid 94. l per cent, the . 
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cost of materials used 166. 8 per cent, and the value of 
products 114 per cent. 

In Delaware the capital showed an increase for 1900 
over 1890 of 27.6 per cent, number of wage-earners 
15.5 per cent, wages paid 23.9 per cent, cost of mate
rials used 90.6 per cent, and value of products 47 per 
cent. 

In Maine the capital increased during the decade 17 4. 3 
per cent, the number of wage-earners 52.8 per cent, 
wages paid 56.8 per cent, cost of materials used 42.1 
per cent, and value of products 34 per cent. 

In Maryland the capital increased 238 per cent, the 
number of wage-earners 150.7 per cent, wages paid 
144.6 per cent, cost of materials used 143. 9 per cent, 
and value of products 139.5 per cent. 

In Massachusetts the capital increased 73.3 per cent, 
the number of wage-earners 49.3 per cent, wages paid 
34. 7 per cent, cost of materials used 52.4 per cent, and 
value of products 36 per cent. . 

In Michigan the capital increased 19.2 per cent, the 
number of wage-earners 33.l per cent, and wages paid 
13.4 per cent; the cost of materials used and value of 
products decreased 4.5 per cent and 5.9 per cent, 
respectively. 

In New Jersey the capital invested increased 70.3 per 
cent, the number of wage-earners 157.5 per cent, wages 
paid 119. 3 per cent, cost of materials used 70. 9 per cent, 
and value of products 85.6 per cent. 

In New York there was an increase of 126 per cent 
in capital invested, 68. 7 per cent in the number of wage
earners, 36.1 per cent in wages paid, 37.4 per cent in 
cost of materials, and 40. 5 per cent in value of products. 
New York ranks third in the amount of capital invested 
in shipbuilding, second in the number of wage-earners 
and amount of wages paid, third in the cost of materials 
used, and second in the value of products. There were 
employed in this state only three morn wage-earners 
than, during the same year, in Virginia. The amount 
of wages paid, however, in the former state exceeded 
that in the latter by $656,838. 

In Ohio the capital increased 74. 7 per cent, number 
of wage-earners 16.3 per cent, and wages paid 18.6per 
cent; the cost of materials used and value of products 
decreased 29.4 per cent and 5 per cent, respectively. 
It is a singular fact that there should be so large an 
increase in the amount of capital invested in shipbuild
ing in this state coincident with a decrease in the value 
of the products between 1890 and 1900. 

In Pennsylvania there was an increase of 478.8 per 
cent in capital invested, 258.3 per cent in the number 
of wage-earners, 211 per cent in wages, 307. 7 per cent 
in the cost of materials used, and 34:7.4 per cent in the 
v11lue of products. 

In Virginia there was an increase of 4,671 per cent 
in the capital in vested in 1900 over 1890, 2, 770. 6 per 
cent in the number of wage-earners, 2, 714.9 per cent in 
wages paid, 3,416.8 per cent in the cost of materials 
used, and 1,975.1 per cent in the value of products. 

For the reason previously pointed out, that an omis
sion of considerable importance occurred in the statistics 
for Pennsylvania at the census of 1890, any comparison 
between the figures for the two censuses will be of little 
value. According to the figures for 1900, Pennsylvania 
is second in the amount of capital invested in shipbuild
ing, and first in the number of wage-earners and wages 
paid and in the value of products. Notwithstanding 
the omissions from the figures for 1890 it can be stated 
with certainty that the growth of the industry in this 
state has been considerable. Table 6 shows also that 
California, Washington, Oregon, Illinois, Maryland, 
New Jersey, and Wisconsin have made considerable 
incrmtses. On the Pacific coast Washington and Ore
gon have shared with California the expansion in the 
shipbuilding industry, their percentages of increase 
befog as follows: Washington, capital invested, 392.8; 
wages paid, 573.3; cost of materials, 1,065.1; value of 
products, 813.4; Oregon, capita\ invested, 94.1; wages 
paid, 183.1; cost of materials, 423. 5; value of products, 
301.4. The remarkable growth of the industry in the 
Pacific states is due in part to their large forests d:f 
the finest shipbuilding timber. Decreases, both in cap
ital invested and in value of products, are shown in the 
District of Columbia, Georgia, Minnesota, Missouri, 
North Carolina, South Carolina, and Vermont. In 
Michigan the capital increased 19.2 per cent, while the 
value of products decreased 5.9 per cent, and in Ohio 
the capital increased 7 4. 7 per cent, while the value of 
products decreased 5 per cent. 

The rank, with respect to the principal items of infor
mation at the censuses of 1890 and 1900, of states 
reporting either capital or products in shipbuilding to 
the value of more than $1,000,000 in 1900, is given in 
the following statement, the number indicating the 
rank: 

WAGE·EA.RNERB. 

Cost of Value of Capital. materials 
BT.!.TE8. 

Average Total . used. products. 
number. wages. 

1900 1890 1900 1800 1900 1890 1000 1890 1000 1890 

-------- --------
California ...... 4. 6 4 6 4 4. 2 6 3 5 
Connecticut •••• 16 12 14 11 14 11 14 11 16 11 
Delaware .••...• 11 7 10 5 11 7 9 9 11 9 
Illinois ......... 18 11 12 14 12 14 12 15 12 15 
Maine .......... 9 10 9 7 9 8 6 5 8 6 
Maryland •...•. 6 8 8 10 7 10 8 10 7 10 
Mnssaclmsetts .. 12 9 11 9 10 9 10 8 10 8 
Michigan .....•. 7 2 6 3 8 8 5 1 6 2 
New Jersey .•... 8 5 7 8 5 6 7 7 5 '1 
New York ...... a 1 2 1 2 1 3 2 ":l 1 
Ohio ............ 5 s 5 2 6 2 11 4 g s 
Oregon ......... 17 19 17 17 16 17 15 17 14 17 
Pennsylvania .. 2 4 1 4 1 5 1 B 1 <l 
Rhode Island ... 15 17 16 19 15 18 16 20 15 19 
Virginia ........ 1 18 s 18 B 20 4 18 4 18 
Washln.\(ton .... 14 21 15 21 13 21 13 21 13 21 
Wisconsm ...... 10 13 13 16 17 13 17 14 17 14 

It is probable that the contest for primacy in ship
building during the next decade will be between the 
Delaware River and the Chesapeake Bay districts. 
The capital invested in shipbuilding on the Delaware 
River in 1900 was $16, 756,690, and the value of the prod-

I 
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nets $18,013,279. On Chesapeake Bay the capital was 
$19,262,193, and the value of the products $10,263,345. 
The figures for the Delaware River district do not 
include a new shipbuilding plant of large proportions, 
the capital invested in which runs into the millions, but 
which was not in operation during the census year. 
The value of the shipbuilding products of the Great 
Lakes was almost double that of Virginia, and consider
ably larger than that of the Chesapeake Bay district as 
a whole. It was, however, less than two-thirds of that 
of the Delaware River district. The capital invested 
in shipbuilding on the shores of the Delaware River 
and of Chesapeake Bay is nearly one-half of the capital 
invested in the industry in the United States, and the 
value of the products of these districts is more tha,n 
three-eighths that of the whole country. There c11n be 
no doubt, in view of the above facts, that these two 
sections· possess attractioi1s and ad vantag·es which may 
in time materially help in advancing the United States 
to a leading position among shipbuilding nations. 

Table 7 presents for the United States the quantity 
and cost of the principal materials used, the cost of all 
other materials, and the number and value of steam and 
saning vessels and barges built, the value of all other 
products, and the amount received for repair work; 
also the number of establishments reporting for 1899 
and 1900, with the value of products for both years, 
for iron and steel shipbuilding. 

TABLE 'T .-M:ATERIALS AND PRODUCTS, IRON .A.ND STEEL 
SHIPBUILDING: 1900. 

. 
M.A.TERIALS USED, PRODUCTS. 

Total cost. .......... $23,585,549 Total value ........ $50, 367, 739 

Lumber, all kinds,includ· Vessels: 
ing logs timber, and Steam, number ....... 128 
knees, thousand feet Gross tonnage .... . 237, 379 
B.M .................... 267, 953 Net tonnage ..... 164,313 

Cost .................... $1,841, 113 Vaine ............ $24, 311, 8'13 
Pig and scrap iron, tons .. 22, 689 Sa!l!ng, n um bcr ...... 6 

Cost ................... $395, 091 Gross tonnage ... , 21, 085 
Iron nnd steel plates, Net tommge ..... 18,8<18 

beams, an~les, for.,ings, V11lue ............ $962, 600 
bolts, sp kes, rivets, Barges, number ....•. 5 
girders, castings, etc., Gross tonnage .... 4,052 
pounds .................. 375, 883, 913 Net tonn11ge ..... 3,8·18 

Cost ................... $11, 878, 297 V11lue ............ $181, 000 
Anchors and chains pur- All other products ....... $12, 609, 836 

chased .................. $168, 726 Amount received for re· 
(Jorda$e: pair work .............. $12, 302, 960 

Wire, feet ............. 633, 175 Comparison of products: 
Cost ............... $72, 791 Number of establish-

Manila and hemp, men ts reporting for 
pounds .............. 973, 283 both ye11rs ......... 41 

Cost ............... $142, 138 Value for census year. $46, 262, 750 
All other materials ....... $9, 587, 393 Value for prece<'iing 

business ye11r ...... $2.5, 222, 512 

Table 7 shows that the value o:f the products of iron 
and steel shipbuilding establishments was $50,367, 739, of 
which $24,311,343 represents the value of steam ves
sels, $962,600 that o:f sailing vessels, and $181,000 that 
of barges. The production of sailing vessels is almost 
equally divided between two states, one on the Great 
Lakes and the other on the Atlantic coast. The steam 
vessels, including· steam launches numbered 123 aagTe-

' ' "' gating 237,379 gross and 164,313 net tons. The sail-

ing vessels numbered 6, having a total o:f 21,085 gToss 
and 18,348 net tons, and the barges 5, with a total of 
4,052 gross and 3,848 net tons. More than one-half 
of the value of products was the value of new construc
tion; about one-fourth, or $12,302,960, the value of 
repairs; and the remainder, $12,609,836, the value of 
unfinished construction and repairs. 

Reference to Table 21 shows that of the 6 states sepa
rately reported, Michigan shows the minimum value 
per gross ton of construction, the average per gross 
ton being $61.34, and the maximum average o:f size, 
4,291 tons for the 8 iron and steel vessels built. In 
Massachusetts and New Jersey, where the maximum 
value per gross ton 'is shown, the average tonnage per 
vessel was smallest. In Massachusetts the value aver
aged $255 per gross ton, the 3 vessels averaging 533 
gross tons. In New Jersey the average value per gross 
ton was $24:2.27, the 10 vessels averaging 34:3 gross tons. 
In these 2 states the construction of river steamboats, 
yachts, anCl Government torpedo boats may account for 
the higher avemge value per gross ton. In New York, 
where the size o:f the vessels built closely approximates 
to that of those built in Massachusetts, the value per 
gross ton was not one-half that in the latter state. In 
Pennsylvanfa, where several large warships were built, 
the value per gross ton averaged only $104.48, and the 
size 3,850 gross tons, for the 22 vessels built. 

In New Jersey and New York steel barges were built-
1 in the former and 3 in the latter. That in New Jer
sey, of 500 gross tons, shows a value o:f $80 per gross 
ton, while those in New York, averaging 1,167 gross 
tons, were valued at $38.55 per gross ton . 

In view of these wide variations in the value of ves
sels similar in size or type, deductions as to average 
value per gross ton for the United States possess no 
significance. 

The following is a statement of the number and value 
of iron and steel vessels built in each state: 

STATE. ~~~- V1tluc. 

United States .. 13,1 $25, ,154, 943 

California ........... 4 1,450,000 
Delaware ............ 13 1, 908, 399 
Florida .............. 1 38,000 
Illinois .............. 5 918,478 
Incllrma ............. 4 135, 000 
Iowa ................ 5 228, 360 
Maine ............... 4 724, 600 
Maryland ........... 14 1, 789,542 

STATE, 

Mass11chusctts ...••.. 
Mlcll¥ean ....... ' ..... 
Now ersey .......... 
New York ........... 
Ohio ................. 
Oregon .............. 
Pennsylvania ....... 
Washin1;ton ......... 
Wisconsm ...•....... 
Vil'ginia ............. 

Num
ber. 

3 
8 

11 
17 
8 
2 

22 
2 
1 

10 

V11lue. 

$408,000 
2, 105,500 

870,000 
995,650 

1,649,000 
879,000 

8, 849,029 
93,000 

268,500 
2, 64'1,885 

The above statement pres~nts, by states, items of 
chief importance not in all cases disclosed in Table 21, 
which shows the detailed statistics for the industry. 
Inasmuch as the construction of iron and steel vessels 
has, during the census year, for the :first time exceeded 
in value that of wooden vessels, the data shown in the 
statement will afford opportunities for comparisons in 
future censuses of the growth, by states, in this, the more 
important branch of the industry. 
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For 41 of the 44 establishments the value of products 
was reported for both 1899 and 1900. For the latter 
year this was $46,262, 750, or 91.8 per cent of the total 
value of products of ,all the 44 establishments. In the 
preceding year the value of products of these 41 estab
lishments was $25,222,512. In every state except Wis
consin there was an increase in the value of products in 
1900 over 1899, the aggregate increase for these 41 
establishments being 83.4, per cent. Upon this basis 
the value of products in 1899 increased 111.2 per cent 
over 1890, while the value of the products in 1900 
increased 287.1 per cent over 1890. It can be stated, 
therefore, that while the value of the products of the 
iron and steel branch of the industry little more than 
doubled in the nine years preceding the census year, it 
nearly doubled again in 1900, although there seems to 
have been but 1 iron and steel shipbuilding plant estab
lished in the latter year. This seems to indicate that 
the establishments were only operated at about one-half 
their capacity in 1899 and that the great expansion in 
iron and steel shipbuilding has but just commenced. 

Of the $23,585,549 expended for materials in iron 
and steel shipbuilding, $11,878,297 was for 375,383,913 
pounds of iron and steel plates, beams, angles, forgings, 
bolts, spikes, rivets, girders, castings, etc.; $1,341,113 
for lumber of all kinds, including logs, timbers, and 
knees, the lumber measuring 267,953,000 feet, board 
measure; and $395,091 for 22,639 tons of pig and scrap 
iron. 

Table 21 comprehends the entire ·iron and steel ship
building industry, as conducted in private establish
ments. The number of such establishments was 44, of 
which 26 were located in six states-Maryland, Massa
chusetts, Michigan,. New Jersey, New York, and Penn
sylvania-the remaining 18 being located in California, 
Delaware, Florida, Illinois, Indiana, Iowa, Maine, Ohio, 
Oregon, Rhode Island, Virginia, Washington, and ·Wis
consin. The statistics for this latter group of states 
are not separately reported, for the reason that there 
are less than three establishments in each state. 

Of the total number of establishments, 4 are owned 
by individuals, 5 by :firms and limited partnerships, and 
35 by incorporated companies. 

Of the capital, amounting to $59,839,555, invested 
in the iron and steel shipbuilding industry, $32, 624, 784 
represents the value of the plants, consisting of land, 
$9, 614,552; buildings, $10,925,216; machinery, tools, 
and implements, $12,085,016; and cash on hand, bills 
receivable, unsettled ledger accounts, raw materials, 
stock in process of manufacture, finished products on 
hand, and other sundries, $27,214,771. 

Table 21 al1;0 sho1.vs the number of proprietors and 
firm members, and officers of corporations, and general 
superintendents, managers, clerks, and salesmen with 
their i:;alaries, and wage-eamers by sex, with the amounts 
paid in wages. 

The average number of wage-earners employed dur
ing eaeh month is stated, there being comparatively 
small variations in the several months, although in a few 
cases, in certain states, the variations are greater than 
in others, the changes being apparently due mther to 
the demands of the industry than to climatic or other 
unusual causes. 

It is also shown that in this branch of the industry 
no mttterials are purchased in the raw state. Separate 
items are given showing the amounts paid for fuel, rent 
of power and heat, mill supplies, all other materials, 
and freight. Other miscellaneous expenses, such as 
rent of works, taxes not including internal revenue, 
rent of offices, insurance, interest, internal-revenue tax 
and stamps, ordinary repairs of buildings and machinery, 
advertising, and other sundries are not reported under 
the head of materials; in addition the different kinds of 
materials used are separately stated with the quantities, 
when possible, and cost. 

Table 8 presents for the United States the quantity 
and cost of the principal materials usedi the cost of :-,11 
other materials, and the number and value of steam 
and sailing vessels, barges, canal boats, and small boats, 
the value of all other products, and the amount received 
for repair work; also the number of establishments 
reporting for 1899 and 1900, with the value of products 
for both yeal'S, for wooden shipbuililing. 

TABLE 8.-MATERIALS AND PRODUCTS, WOODEN SHIP 
AND BOAT BUILDING: 1900. 

)!ATERIAI,S USED, rnonu~·rs. 

Total cost. .......... $9, 901, 223 Total value ........ $2<1, 210, •119 
-

Lumber, all kinds, inclutl- Wooden vessels: 
ing logs, timber, and Steam, number ...... 395 
knees, thousand feet Gross tonnage .... 48, 932 

Bl~si::::::::::::::::::: 257, 338 Net tonnage ..... 32, 845 
$4,890, 728 Value ....•....... $2, gg,j' S..~8 

Iron and steel plates, Salling, number ..... 645 
bertms, angles, forg-lngs, Gross tomrnge ••.. 59,291 
bolts, spikes, rivets, Net tonnage •..•. 51, 8•17 
girders, castings, etc., Value ............ &8,251,069 
pounds .................. 36, 277, 031 Barges, number ...... 839 

Cost ................... $1,519,450 Gross tonnngc .... 295, 608 
Anchors rtnd chains pur- Net tonnngc ..... 251, 689 

chased .................. $152,830 Value ............ $8,828,170 
Cordafje: Canal boats, number. 72 

W re, feet ............. 91'1,656 Gross tonnage .... 21,•J3,i 
Cost ............... $93, 301 Net tonnage •.... 19, 949 

l\Ianilu and hemp, Value ........ ,. .. $227, 874 
pounds .............. 1, •136, 929 Small boats, launch· 

Cost ............... $223, 686 es and shi~s', fish-
All other materials ........ $$,021, 228 ing plensuro, life, 

anClrowboats, etc., 
number ....•....... 15,•1<18 

Value •........... $1, 972,825 
All other products ....... $1,070,297 
Amount received for re-

pair work ............ -. $10, 866, 326 
ComJarison of products: 

umber of establish· 
men ts reporting for 
both years ......... 898 

Vaine for census ycttr. $21, 6•18, 485 
Value for preceding 

business year ...... $17, 38ll, 228 

Of the materials used in wooden shipbuilding, Table 
8 shows that $4,890,728 was expended for lumber of 
all kinds, including logs, timber, and knees, measur
inL{ 257,338,000 feet, board measure; and $1,519,450 

I 
I 
I 

I 
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for iron and steel materials, weighing 36,277,031 
pounds. 

Of the vttlue of products, amounting to $24,210,419, 
the sum of $2,994,358 represented the value of 396 
steam nissels of 48,932 gross and 32,845 net tons; 
$3,2iH,OG9, that of 646 sailing vessels of 59,291 gToss 
and 51,8±7 net tons; $3,828,170, thn,t of 839 barges of 
295,508 gross and 251,689 net tons; $227,374, thiit of 
72 canal bon,ts of 21,·J3± gross and 19,949 net tons; 
81,tl7:3,825, that of 15,4±8 snmll boats; $1,070,297, that 
of all other products, consisting of unfinished new 
vessefa and small boats, and unfinished repairs; and 
$10,8G6,326, that of repair work. 

The average value per gross ton of wooden steam 
vessels is $61..19, of sailing vessels $5±. 83, of barges 
$12.95, and of canal boats $10.Gl. There is n, wide 
variation in different parts of the country in the ttver
age value per gross ton of steam vessels. 

H,eference to Table 22 shows that in lndiann, 20 ves
sel:; of a total of 10,159 gross tons n,veraged $27.28 per 
gross ton; in Connecticut 25 vessels of a total of 1,102 
gross tons 1weraged $37.59; in vViscon:;;in 12 vessels of 
a total of 382 gross tons averaged $134.58; in New York 
87vessels of 4,817 gross tons avernged $111.12; in Mich
igan 17 vessels of n total of 4, 710 gross tons averaged 
$63.99; in Ohio 15 vessels of a total of 1,262 gross tons 
averaged $60.36; in California 28 vessels of a total of 
3, 922 gross tons averaged $71. 52; in '\Y ashington 21 ves
seh; of a tottLl of 6,298 gross tons averaged $57.67; and 
in Oregon 16 vessels of a total of 4,899 gross tons aver
aged ~54. 3G. 

In wooden sailing vessels the variations are nearly as 
wic1e. In Massachusetts 128 vessels of a total of 3,889 
gro.s8 tons averaged $98.74; in New York 85 vessels of 
a. total of 1,400 gross tons ::weragecl $,99. 78; in California 
22 vessels of a total of 8,256 gross tons averaged $67. 93; 
in '\Vashington 30 vessels of a total of 8,963 gross tons 
averaged $55.27; in Maine 73 vessels of a total of 26,683 
gross tons averaged $40.76; and in Dela;ware 3 vessels 
of a total of 1,600 gross tons averaged $20.38. 

The variation is greatest in the values per ton of 
barges. In Pennsylvania, 174: barge:-:;, averaging 378. 6 
gross tons, had a vnJne of only $1. 90 per gross ton. In 
this state, large numbers of roughly built barges are 
constructed near Pitt::;burg for carrying co11l down the 
Ohio and Mississippi rivers to New Orle11ns. In.Min
nesota 5 barges of a total of 664 gross tons averaged 
$48.84; and in Michigan 2 barges of a total of 1,225 
gross tons averaged $49.43. In the two states last 
named, the vessels were built to withstand the storms 
of the Great Lakes. In Maine 3± barges of a total of 
25,286 gros:-:; tons averaged $30.25; in New York 172 
barges of a total of 62,100 gross tons averag·ed $14:.07; 
in N cw ,J eri;ey 40 barges of a total of 42,487 gross tons 
averaged $8.16; in Connecticut 31 barges of a total of 
18,746 gross tons iweraged $28.52; and in Delaware 22 

barges of a total of 10,125 gross tons averaged $18.81. 
In New Jersey and New York the barges were largely 
of the type used ii1 conveying coal around the hltrbor 
of New York and in inland waters; in Maine, Connecti
cut, and Delaware they were of a heavjer type, in some 
cases adapted to coast navigation. In California 35 
barges of a total of 6, 726 gross tons had an average 
'ralue of $21.07; and in Washington llG barges of a 
total of 2,478 gross tons had an average value of 
$30.63. 

Ilcfcrencc to Table 22 shows tlmt in 1900 there were 
1,072 private establishments engaged in wooden ship
building, and in the construction of boats, masts, and 
spars, and in the repairing of wooden vessels. As com
pared with the sfatistics for wooden shipbuilding for 
1890 there is an increase of 84 establishments. From 
1890 to 1900 there was 11 gain in Alabm:pa of 1 estab
lishment, in California of 8, in Connecticut of 6, in 
Idaho of 1, in Illinois of 7, in Indiana of 3, in Iowa of 
5, in Lo\tisiana of 2, in Maine of 30, in Mn,ryland of 
10, in Minnesota of G, in Mississippi of 4, in 'Missouri 
of 5, in New Hampshire of 6, in New Jersey of 3, in 
New York of 5, in Oregon of 2, in Pennsylvania of 5, 
in Rhode Island of 6, in Tennessee of 2, in Virginja 
of 10, in '\Vashington of 20, and in '\-Visconsin of 13. 
There was ft loss in the District of Columbia of 1, in 
Florida of 1, in Kentucky of 19, in Massachusetts of · 
25, in Michigan of 10, in North Carolina of 2, in Ohio 
of 9, in South Carolina of 6, in Texas of 2, and in 

· Vermont of 1. 
Not in all cases, however, has a decrease in number 

of establishments been accompanied with a Joos of cap
ital or of value of products, and not in every case of 
increase in number of establishments has there been a 
corresponding incrense in capital invested o,ncl in value 
of products. In California, while there was an increase 
of 8 establishments, there was a decrease of $67, 791, or 
18.5 per cent, in capital, but an increase of $682,001, or 
70. 2 per cent, in the value of products. In Connecti
cut there was nn increase of G in m1mber of establish
ments, of $36,930, or 6.5 per cent, in capital invested, 
and $173,819, or 16. 5 per cent, in the value of products. 
In Florida there was n loss of 1 esfablishment, but an 
increase of $5G,003, or G0.1 percent, in the capital, and 
of $186, 971, or 27 4. H per cent, in the vnlue of products. 
In Mn,ine there wn:s an increase of 30 establishments a11d 
of ;i288,0G±, or 28 per cent, in cnpitttl, but a decrease o:f 
$326,800, or 11.6 per cent, in value of products. In . 
Massachusetts there was a decrease of 25 establish
ments, of $101,168, or ·8.2 per cent, in capital, and of 
$488,073, or 21. 7 per cent, in value of products. In no 
other state was the decrease so great as in Michignn, 
the decrease being 10 in number of establishments, 
$2,140,617, or 72.7 per cent, in capital, and $2,117,210, 
or 60.1 per cent, in value of products. In New Jersey 
there was an increase of 3 in number of establishments, 
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$290,865, or 21.1 per cent, in capital, but a decrease of 
$254,379, or 11. 5 per cent, in value of products. In 
New York there was an increase of 5 in number of 
establishments, with an increase of $2,597,496, or 73.3 
per cent, in capital, a Ja.rger gain in capital than is 
shown for any other sfate in wooden shipbuilding\ but 
there was a decrease of $25,841 in the value of products. 
In Ohio there was a decrease of 9 in number of estab
lishments, of $559,471, or 66.3 per cent, in capital, and 
of $617,857, or 56 per cent, in value of products. In 
Oregon, with an increase of 2 in number of establish
ments, there was a decrease of $178,375, or 58.4 per 
cent, in capital, and an increase of $333,670, or 104 per 
cent, in value of products. In Washington there was an 
increase of 20 in number of establishments, of $494,164, 
or 916.5 per cent, in capital, and of $1,378,164, or 
1,081 per cent, in value of products. The percentage 
of increase in Washington in wooden :shipbuilding is 
i·emarkable, being next to that of Virginia in steel 
shipbuilding. As in Virginia, so it is in Washington. 
The proximity of the coast to the almost inexhaustible 
supply of shipbuilding materials is an explanation of 
the great growth recorded. ln Wisconsin there was un 
increase of 13 in number of establishmenfa, of $287,397, 
or 52.8 per cent, in capital, and of $244,831:, or 52. 9 
per cent, in value of products. In Virginia there was 

' an increase of 10 in number of establishmentt:i and of 
$10,256, or 3.3 per cent, in capital, with a decrease of 
$33,198, or 11.2 per cent, in value of products. 

From such conditions as have been shown but very 
little intelligible deduction is possible. On the Great 
Lakes, with the exception of Wisconsin, the wooden 
shipbuilding imlustry is evidently declining. On the 
Atlantic it holds its own, while on the Pacific coast it 
bas advanced, owing to large forests of the finest ship
building timber. 

The amount of capital invested in wooden shipbuild
ing was $17,523,146, of which $9,944,225 was invested 
in plant, divided into $3,868,999 for land, $2,182,156 
for buildings, and,$3,893,070 for lltachinery, tools, and 
implements, leaving the sum of $7,578,921 in cash on 
hand, bills receivable, unsettled ledger accounts, raw 
materials, stock in process of manufacture, :finished 
products on hand, and other sundries. 

Establishments reporting in 1900 products valued at 
$21,643,485, or 89.4 per cent of the total of $24,210,419, 
reported also the value of their products for 1899-
$17,386,228. In every state reported separately in 
Table 22, except Indiana, Minnesota, and Tennessee, 
there was an increase in the value of the products in 
1900 over 1899, the aggregate increase being 24.5 per 
cent. For certain states the increases from 1899 to 
1900 in the value of the products of establishments 
reporting for both years were as follows: California, 
18.3 per cent; Connecticut, 39.l per cent; Maine, 46.6 
per cent; Massachusetts, 33.2 per ce:pt; New Jersey, 

24.5 per cent; New York, 18.5 per cent; and Washing
ton, 45.3 per cent. At the close of the census year 
nearly all the large shipyards in both branches of the 
industry were engaged in the construction of vessels 
which could not be reported as finished. Careful esti
mates of the approximate value of sueh uncompleted 
work, based on the labor and materials employed, were 
made by the builders. The valuations thus reached are 
included in Tables 7, 8, 21, imcl 22, under "1111 other 
products." Thus a large proportion of the total under 
that heading represents the value of important steel 
shipbuilding operations, while nearly all of the products 
so classified are for maritime use and are properly 
included in the shipbuilding· of the country. 'rhe total 
value of the unfinished vessels in the large shipyards of 
the country at the close of the census year was closely 
estimated by the builders, and the aggregate value was 
$9,336,897. Reports of this character were received 
from 14 establishments, located in the following states: 
Connecticut, 1; Delaware, 1; Illinois, 1; Maine, 2; Mary
land, 1; Michigan, 2; New Jersey, 1; New York, 2; 
Ohio, 1; Pennsylvania, 1; Virginia, 1. 

Summarizing the new construction of vessels of all 
kinds-steam, sailing, barges, and canal boats, both 
iron and steel and wooden-there were constructed in 
American shipyards during the year ending May 31, 
1900, 2,087 vessels of a total of 687,681 gross tons. Of 
these, 519, of a total of 286,311 gross tons, were steam; 
652, of a total of 80,376 gross tons, were sailing vessels; 
844, of a total of 299,560 gross tons, were barges; and 
72, of a total of 21,434 gross tons, were canal boats. 
Of the 2,087 vessels built, 134:, of a total of 262,516 
gross tons, were of iron and steel, divided as follows: 
123 steam vessels of a total of 237,379 gross tons, 6 sail
ing vessels of a total of 21,085 gross tons, and 5 canal 
boats of a total of 4:,052 gross tons. The wooden ves
sels numbered 1,953, of a total of 425,165 gross tons, 
divided as follows: 396 steam vessels of a total of 
48, 932 gross tons, 646 sailing vessels of a total of 59,291 
gross tons, 839 barges of a total of 295,508 gross tons, 
and 72 canal boats of a total of 21,434 gross tons. 

Tables 9, 10, 11, and 12 present statistics of ship
building on the Great Lakes, as follows: Table 9, a 
summary of all shipbuilding for 1900; Tables 10 and 11, 
summaries of iron and steel shipbuilding and wooden 
shipl;milding, respectively, for 1900; Table 12, a com
parative summary of iron and steel shipbuilding for 
1890 and 1900, with the percentages of increase. 

TABLE 9.-SUMMARY OF SHIPBUILDING ON THE GREAT 
LAKES, WOODEN AND IRON AND STEEL: 1900, 

Number of establishments ...................... , ••..••.••.••.... ,... 122 
Capital ................................................ , ......•.....•• 315, 185, 173 
Salaried officials, clerks, etc., number ........................ ,...... 217 
Salaries............................................................... &BOG,9S7 
Wage-earners, average number...................................... 8, 517 
Total wages .•.•.........•..•...•.......•.......••..•... , • . . . . . . . . • . . • S4, 331, 065 
Miscellaneous expenses ................................ , .......•... ,. S55G, 4.06 
Cost of materials used .............................. , •• ,.,............ S4, 966, 25-0 
Value of J?roducts, including repairing .... , ......................... $11, 958, SM 
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TABLE 10.-IRON AND STEEL SHIPBUILDING ON THE 
GREAT LAKES: 1900. 

Number of establishments........................................... IS 
Capitul ............................................................... $12,509, 788 
Saluried officials, clerks, etc., number . . . .. . . . . . . . . . . .. . . . . .. . . . . . . . . 140 
Sulnries.. ... •.... ..... ..... ...... ... .. . ... . . . . . . . . . .. . . .......... ..... $230, 330 
Wage-earners, average number...................................... 6,388 
Total w11ges ....... .... ..... .. . . .. . . . .. . . . . ... . .... . . .. . .. . . . .. . .•..•. $3,130, 005 
l\Iisccllnneous expenses.............................................. $405, 446 
Cost of materialsused ................................................ $4,003,85'1 
Value of products: 

Total ............................................................. $9,247,305 · 
Steam vessels: 

Number ................................................ .. 
Gross tonnage ........................................... . 
Net tonnage ............................................. . 
Value .................................................. .. 

Sailing vessels: 
Number ................................................. . 
Gross tonnage ........................................... . 
Net tonnage ............................................. . 
Value .................................................. .. 

All other products .......................................... .. 
Repair work ................................................. . 

21 
81, 211 
GO, 228 

S•J, 633, 028 

15, 117 
14,001 

$550,000 
$2, 035, 038 
~2. 028, 039 

TABLE 11.-WOODEN SHIPBUILDING ON THE GREAT 
LAKES: 1900. 

Number of establishments ......................................... .. 
Capital ............................................................. .. 
Salaried of!iciuls, clerks, etc., number .............................. .. 
Salaries ............................................................. .. 
IVage-earners, average number ..................................... . 
Total wages ........................................................ .. 
Miseellaneous expenses ............................................. . 
Cost of materials used ............................................... . 
Value of products: 

Total ............................................................ . 
Steam vessels: 

Number ................................................ .. 
Gross tonnage ........................................... . 
Net tonnage ............................................. . 
Value .................................................. .. 

Bailing vessels: 
Number ................................................. . 
Gross tonnage .......................................... .. 
Net tonnage ....................................... • ...... . 
Value ................................................... . 

Barges: 
Number ................................................ .. 
Gross tonnage .......................•.................... 
Net tonnage ............................................. . 
Value ................................................... . 

Canal boats: 
Number ................................................. . 
Gross tonnage .......................................... .. 
Net tonnage ............................................. . 
Value ................................................... . 

Small boats: 
Number ................................................ .. 
Value .................................................. .. 

All other products .......................................... . 
Repair work ................................................. . 

~114 

82, 675, 385 
77 

$76, 057 
2, 129 

31, 201, 060 
$151,020 
$902, 390 

$2, 700, 549 

57 
5,872 
4,8U8 

$380,450 

27 
3,044 
2, 928 

$184, 000 

8 
3,083 
2,813 

$131, 754 

12 
2,91'1 
2,164 

$33, 600 

2,096 
$333, 034 

$76,<JQ.1 
$1, 617, 307 

1 J?istributed as follows: On L£Ll;rn SuperiDl'-Wisconsiu, 1; on Lake Michigan
Illino1s, l; on Lake Hnron-Mlclugan, 1; on Lake Erle-Ohio 2 and New York 
1; op St. Qlair River-Michigan, l; on Detroit IUver-lllichigiln: 1. ' 

-D1stnbntedasfollows: OnLakeSuperlor-Minnesot1t 5· Wisconsin S· Mlch
lgnn, 2; or! L!Lke J\Iichigan-llitchlgau, .10; Wisconsin 9: Illlnois, 8; 011 Lake 
Huron-lllwh1)fr'au, 9; on Lake Erle-01110, 11; Pennsylvania, l; New York, 8; 
01~ Lake ()nt~r10-New York, 20; on St, Marys River-Michigan, 1; on St. Cl11lr 
R1\'er-M1cb1gan, 8, on Lake St. Clair-Michigan, 3; on Detroit River-Mich
igan, 12; on Niagara River-New York, 4. 

TABLE 12.-COMPARATIVE SUMMARY, IRON AND STEEL 
SHIPBUILDING ON THE GREAT LAKES: 1890 AND moo. 

Number of establishment• ............. .. 

~~f:;1:i~a· ofiic.ii(18: ·c'1~i-ii8." eic::,;i1ii111er:::: 
S1Llaries ................................. .. 
\Vage~eaniers, averuge number ......... . 
Totnl wuges ............................ .. 
Miscel11meous expenses ................. . 
Cost ol materi11ls nsml. ................. .. 
Vaine ol prrnluets .... .., ................. . 

Iron anr.l steel vessels: 
Number ......................... . 
Gross tonnuge .: .............. .. .. 
Vaine .......................... .. 

All other products, including 
amount received for repair work ... 

1900 

8 
$12, 509, 788 

140 
$230, 380 

6, 388 
$3, 130, 005 

$·10f;, 446 
$4, 003, 854 
$9,247, 305 

24 
96, 328 

~.183,628 

$4,063, 677 

1890 

8 
$3,034, 580 

146 
1$90,100 

2,544 
Sl, 298, 789 

$69,826 
$1, 767, 922 
Sci, 321, ,100 

33 
•36, 728 

$4, 128, 000 

$193,400 

Percent 
of 

Increase. 

31~.2 
204.3 
165.6 
151.1 
141.0 
180. 7 
120.5 
114.0 

•27, 3 
162.3 
25.6 

2, 001. 2 

I Includes proprietors and fl rm members, with their salari'es; number only 
reported in 1900. 

2necreuse. 
•Kind of tonnage not reported in 1890. 

Comparison of Table 9 with the totals for the indus
try in the United States shows that while only 10. 9 per 
cent of the total number of shipbuilding estahlishments 
were located on the Great Lakes, the capital invested 
there was 19.6 per cent of the total capital, the number 
of wage-earners employed, 18.2 per cent of the total 
number; the wages paid, 17.4 per cent of the total 
wages; and the value of products, consisting of iron 
and steel and wooden vessels, boats, masts, spars, and 
oars, and repairing, oonstituted 16 per cent of the total 
value of products. 

Tttble 10 shows that only 8 establishments on the 
Great Lakes constructed iron and steel vessels during 
the census year, but their capital, averaging $1,563,723 
per establishment, and the Vttlue of their products con
stituted 82.4 and 77.3 per cent, respectively, of the cor
responding totals for all shipbuilding establishments 
on the Great Lakes. There were 114 establishments 
engag·ed in the construction of wooden vessels, small 
bmtts, masts, and spars, and repairing, but their capital 
investment amounted to only $2,675,385, an average of 
$23,468. Of the total gToss tonnage of wooden vessels 
constructed in the United States in 1900, Table 11 shows 
that only 3.5 per cent, with a value constituting 6.6 per 
cent of the total, was turned out by the Great Lakes 
shipyards. Of the total gross tonnage of iron and 
steel vessels, 36. 7 per cent was built there, with a value 
constituting 20.4 per cent of the total value. 

As shown by Table 12, the number of iron and steel 
shipbuilding establishments on the Great Lakes was the 
same at the censuses of 1890 and 1900. Very large in
creases are shown, however, in the items of capital, 
wage-earners, wages, cost of materials used, and value 
of products. The number of vessels constructed de
creased from 33 to 24:, but they were of considerably 
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larger tonnage. Assuming that the tonnage reported 
in 1890 was gross, the average gross tonnage of vessels 
was 4,014 in 1900, compared with 1,113 in 1890. 

In the Southern states, during the last clecade, the 
growth in shipbuilding was probably greater than in 
any other geographical division of the Unitecl States. 
This was due in a large measure to the remarkal:Je in
crease made in Virginia. The capital invested increased 
from $4,467,860 in 1890 to $22,476,618in1900, or 403.1 
per cent. In 1890 it constituted 16.4 ver cent of ship
building capital in the United States, and in 1900, 29.1 
per cent. The increase in the capital invested in ship-

building in the United States during the past decade 
amounted to $50,099,809, of which $18,008, 758, or 35. 9 
per cent, was placed in Southern shipbuilding establish
ments. 

In 1890 the value of the products of shipbuilding in 
the South was $5,485,116, or l±.4 per cent of the total 
for the United States; in 1900 it was $14,905,422, or 20 
per cent of the total, showing an increase of 171. 7 per 
cent. 

Table 13 presents statistics for wooden ship and boat 
building andrepairing in cities of 20,000 population and 
over for 1900. 

TABLE 13.-SHIP AND BOAT BUILDING, WOODEN, BY CITIES: 1900. 

SALARIED OFFIC!Al,S, 
WAGE·EARNEl!S. 

Number CLERKS, ETC, 
Miscella- Cost of Vnluc of 

of estab- Capital. ueous m1iterlals JJroducts, CITIES, Jish· melndlng 
men ts. Average expenses. used. repairing. Number. Salaries. number. Total wages. 

Total. ...•........••................•••.•.... 422 $10, 317' 854. 337 5370, 02•1 8,333 114, 722,895 $680, 935 84,276,135 $12, 449, 833 

Baltimore, :Md .................................... 14 469, 015 17 16, 716 413 233,532 25,,145 164,•137 555,852 
Bangor, Me ....................................... 4 7, 900 . ....... i. · ······i;5oo· 14 8,683 652 4,837 20,638 
Bay City,Mlch •.••.............................••• 4 9, 125 63 36, 600 611 21, 290 132, 909 
Bayonne, N,J .................................... 3 77,40() 8 4,183 23 8,292 1,167 17, 275 42,000 
Boston, Mass ...................................... 30 6i3, 760 26 20,510 653 415, il7 102, 144 451, 779 1, 120, 763 

Bridgeport, Conn ................................. 3 10, llOl .. ...... 9 . ...... io;o9i' 24 17, 685 2,020 6,434 32,871 

B~!~1~ri~-N:J:::::::::::::::::::::::::::::::::::::: 8 574, 826 162 86, 517 22, 867 65, 922 216,481l 
9 219, 712 12 8,594 266 177, 218 21, 452 1'12, 778 409,500 

Chester, Pa ........................................ 3 13, 550 ·-----··9· ...... i:i;oia· 10 6,450 617 6, 175 17, 775 
Chicago, Ill ....................................... 7 284, Oi2 160 86,41l9 S,396 55, 11·1 187,083 . 
Cincinnati, Ohio .................................. 4 59,800 4 3,760 103 32,899 15, 047 i~;~g~ 98, 114 
Cleveland, Ohio .......................... , ........ 3 9,025 . ...... 5;555· 42 21,400 1,603 43, 950 
Detroit, Mich ..................................... 10 75,021 8 91 47,836 9,426 35, 983 123,63,5 
Duluth, Minn ..................................... 5 80,482 7 7,580 71 41,760 8,055 30, 990 102, 316 
Gloucester, Mass .................................. 24 145,172 ll 5, 860 102 62,800 12, 160 74,531 201,HS 

Jack~onvllle, Flit ................................. 3 4,625 ........ 7. · · ···· i2;200· 12 3,864 712 2,582 11, lfl:<i 
Jersey City, N. J .................................. 5 151,400 212 116,693 19, il2•1 70,20,1 259,000 
Kingston, N. Y ................................... •l 90,000 1 1,500 146 93,476 4,004 88, 560 207, 201 
Minneapolis, Minn ................................ 3 1,365 """":i" ....... 4,":ioo· 1 420 99 743 2,395 
Mobile, Ala ....................................... 4 146,026 291 100,816 6,013 75, 218 236,H2 

New Bedford, i\fass ............................... 11 13, 650 .......... ............. 22 12, 760 1,699 6,073 27, 925 
New Haven, Conn ................................ 5 17, 400 "'"""i9" ...... ii;oa2· ll 7,190 808 6,925 rn, 635 
New Orleans, La .................................. 6 171, 8J7 137 57,402 8,953 25, 773 132, 771 
New York, N. Y ................................... 83 3, 974, 116 77 117,576 12 484 1,493,4'18 144,872 1, 267, 853 s, 919,80·1 
Norfolk, Va ....................................... 6 184, 550 8 7, 900 '10,1 50, 926 '1, 071 32, 16'1 129, 1·18 

Oshkosh, Wis ..................................... 4 39, 641 1 468 33 15, 342 1,134 17,m3 56,310 Philadelphia, Pa .................................. 10 51, 955 .......... ............... 69 38, 184 <J,143 21, 8112 !ll,957 Portland, Me ...................................... 6 5, 275 ........ ii . ....... 8;060" 14 10, 016 6'13 1, 750 22,350 

~~~~V~~~·c~'if.·1 :::::: :: :::: ::::::::::: ::: :: : : : : :: 9 97,G20 261 120,044 6,187 186, 890 399, 717 
3 81, 701 2 2,500 51 37, 240 2,867 20, 650 80,90·1 

Q.uincy, Mass ...................................... 3 38,805 2 2,500 18 10, 360 806 10, 925 16, 150 Rochester, N. Y ................................... 7 S0,552 """""8" ....... s;o10· 6 3,010 1, 181 8,507 20,109 St. Louis, Mo ...................................... 4 23,592 58 41,696 6,000 28, 187 77,326 St. Paul, Minn .................................... 3 13,125 .......... ............. 5 2,<128 190 6,492 10,275 Salem, Muss ....................................... 3 5,460 ············ 8 6,250 398 s, 215 13,200 

San Francisco, Cal. ............................... 21 112, 290 11 10,000 334 201, 706 69,296 287,Q.17 6'16, 084 Seattle, Wash ..................................... 12 237, 925 9 6,8·12 184 130, 081 13, 170 159, 081 429,&ll Tacoma, Wash .................................... 3 117,584 7 11, 280 169 95,602 8,855 115, 965 209, 750 Toledo, Ohio ...................................... 4 64, 605 ............ ................. 53 2li,6P4- 49•1 24, 742 66, 950 

Waltham, Mass ................................... 3 21, 655 l 260 9 5,500 2,494 4,003 18, 900 Washington, D. C ................................. 3 14, 465 --·····s;9a6· 17 11,480 lM 6, 989 24,980 Wilmington, Del.. ................................ 4 182, 226 7 176 94, 114 6,212 123, 282 301,018 All other cl!lesi ................................... 59 1, 745, 038 66 64, 240 1,251 653,565 134,194 563, 061 1, 714, 607 

1 Includes esto.hlishments distributed as fo11~ws: Akron, Ohio, 2;_ Albany, N. Y., 2: Alleghen)', Po.., 2; Burlington, Iowa, 2; Cambridge, Muss., 2; Charleston s. C., 
l; Chattanooga, Teu!1., 1; Chelsea, Mass., 2; Cl!nton, Iowa, .1: Covmgton, Ky., lk' Dubuque, Iowa, 2: Elizabeth, N. J., 1; Elmira, N. Y., 1; Erie, Pa., 1; Fnll iiil•er, 
Muss., l; Galveston, Tex., l; Grand Rapids, l\f1ch., 2; Hnrtford, Conn., 1; Hobo en, N. J., 2; Indianapolis, Ind., 1; Jamestown N y 2· Ko.lo.mnzoo Mich., 1; 
Knoxville, Tenn.: l; La Crosse, Wis., 1: Lawrence, Mass.,~; McKeesport, Pa., 1; Milwaukee, Wis., 1; ll~emphis, Tenn., 1; New: Bruns\vick, N. J., 1; Newton, ~lass., 
l; _Oakland. Cal., 2: Oswego, N. Y., l; Paterson, N. J., l; Pittsburg, Pa., 2; Poughkeepsie, N. Y., 1; _Qmncy, Ill., 1; Racine, Wis., 1; Sacramento, Cal .. 1; Sngmaw, 
~flch., 1, 8a1iJose, Cnl., l; Superior, Wis., 1; Taunton, Mass., l; Trenton, N, J,, l; Troy, N. Y., 1; Wrlkesbarre, Pa., 1; Wilmington, N. c., 1; Yonkers, N, Y., 1, 

Table 13 shows that of the 1,072 wooden ship and 
boat building establishments in the United States, 422

1 

or 39.4 per cent, are locatecl in cities with a population 
of 20,000 and over. The value of the products of these 
establishments was $12,44:9,833, which was 51.4 per 
cant of the total for the United States. The statistics 

shown do not represent the entire shipbuilding opera
tions of the several cities included in the above table. 
It was impossible to present the combined statistics for 
iron and steel and wooden shipbuilding in this manner 
without danger of disclosing individual operations in 
the industry. There were one or more iron and steel 

I 
' 
I 
i 
I 

I 

I 
I 
J 

I 
i 
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shipbuilding establishments located in each of the fol
lowing cities: Baltimore, Md., 3; Boston, Mass., 2; 
Buffalo, N. Y., 1; Camden, N. J., 1; Chester, Pa., 1; 
Chicago, Ill., 1; Cleveland, Ohio, 1; Detroit, Mich., l; 
Dubu,que, Iowa, 1; Elizabeth, N. J., 1; Hoboken, N. ,J., 
2; ,Jacksonville, Fla., 1; Newburg, N. Y., 1; New York, 
N. Y., 7; Philadelphia, Pa., 2; Portland, Oreg., 1; 
Richmond, Va., 1; San Francisco, c~11., 2; Seattle, 
Wash., 1; Superior, Wis., 1; Toledo, Ohio, 1; Wil
mington, Del., 2. The statistics of iron and steel ship
building in several of the foregoing cities grmLtly 
exceed those of wooden shipbuilding. This is notably 
the case in Philadelphia, Pa., San Francisco, Ual., 
Cleveland, Ohio, Wilmington, DcL, Chicago, Ill., De
troit, Mich., Chester, Pa., Elizabeth, N. J., Baltimore, 
Md., and Hoboken, N. J., which are the ten leading 
cities in the value of products, ranked in the order in 
which they are given. 

Table 14: presents the detailed items of capital in
vested in the shipbuilding industry in the United States, 
with the percentage that each forms of the total. 

TABLE l.4.-ITEMS OF CAPITAL INVESTED IN SHIPBUILD
ING AND PERCENTAGE THAT EAOH FORMS OF THE 
TOTAL: 1900. 

l'er cent 
of total. 

Total capital . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $77, 862, 701 
l====I=== 

Total value of plant ..................... : . . .. . . . • . . . . .. . 42, 569, 009 55. O 

100.0 

----1---
Land ................................................ 18,483,551 17.4 
Buildings . . . . .. . . . . . . . . . . . . . . . . . .• . . . . . . . .. .. . .. . . .. 18, 107, 872 17. O 
Maclllnery, tools, and implements.................. 15, 978, 086 20. 6 

Cash and sundries ...................................... . 84, 793, 692 45.0 

Table 15 shows the percentages that the items re
ported for each branch of the industry, iron and steel 
shipbuilding and wooden shipbuilding, under the gen
eral heads of this inquiry, form of the corresponding 
totals for the entire industry. 

TABLE 15.-PEROEN'rAGES THAT THE SEVERAL ITEMS 
FOR EACH BRANCH OF SHIPBUILDING FORM OF THE 
TOTAL FOR THAT ITEM FOR THE ENTIRE INDUSTIW: 
1900. 

car,lto.l .••••........•...•••••..............•................. 
Sa aried officials, clerks, etc., number .......••..•.•......... 
~~larles, •.••.........•.....•..........•.•.................... 

age-earners, average number ............................ .. 
T'!tal wages ...............•.............................•.•. 
l111scellaneous expenses ............. , ..............•........ 
Cost of materials used ..................................... . 
Value of products, Including repairing ..................... . 

77.3 
60.9 
70.3 
66, l 
65.3 
71. 7 
70.4 
67.5 

lincluding small boats, spar making, rigging, and repairing .. 

22. 7 
39.1 
29. 7 
83. 9 
34, 7 
28.8 
29.6 
32.5 

Table 16 shows the sums expended for the different 
materials used in shipbuilding and the percentage that 
each is of the total cost of materials. 

PART IV--llfA.NF--15 

TABLE 16.-COST OF DIFFERENT MATERIALS USED IN 
SHIPBUILDING AND THE PERCENTAGE THA'r EACH 
FORMS OF THE TOTAL: 1900. 

Cost. Per cent 
of tott11. 

Total cost of materials ............... ,.. . .. • .. .. .. .. $33, 486, 772 100. 0 

Lumber, all kinds, including logs, timber, and knees .. 
Iron and steel plates, beams, an&"les, forgings, bolts, 

spikes, rivets, girders, castings, pig and scrap iron, etc~ 
Anchors and chains purchased ........................ . 
Cordage: 

Wire .............................................. .. 
Manila.and hemp ....... : .............. \ ........... . 

Duck ................................................... . 
Paints, oils, etc ........................................ . 
Oakum and pitch ...................................... . 
Masts and s~11rs purchased ............................. . 
Blocks pure used ...................................... . 
Machinery and boilers purchased .................... .. 
Fittings 11.nd furniture purchased ...................... . 
All other materials, inclncling fuel, rent of power and 

heo.t, mill supplies, freight, etc ..................... .. 

--- ~·---- ---
o, 231, 841 

13, 792, 838 
321, 550 

166, 092 
365,821 
177,866 
721, 805 
275, 652 
223, 601 
85,262 

3,082, 977 
808,616 

7, 232,882 

18.6 

41.2 
1.0 

0.5 
1.1 
0.5 
2.2 
o.a 
0.7 
0.2 
9.2 
2.4 

21. 6 

Table 16, compared with a similar table appearing in 
the report on shipbuilding at the E'ieventh Census, shows 
that the cost of lumber used has increased but slightly. 
In 1890 it was $5,995,894 and in 1900 it was $6,231,84:1, 
an increase of $235,947, or only 3.9 per cent. The cost 
of metal used increased from $4,872,074 in 1890 to 
$13,792,838 in 1900, an increase of $8,920,764, or 183.1 
per cent. The cost of machinery and boilers purchased 
in 1890 was $2,913,856 and in 1900, $3,082,977, an 
increase of $169,121, or 5.8 per cent. In view of the 
large increase in the number and tonnage of steam ves
sels, the small increase in the amount expended by ship
builders, for boilers and machinery purchased, indicates 

. that the equipment of their plants had been sufficiently 
increased to enable a large proportion of them to manu
facture the machinery and boiler equipment of the 
vessels built, without recourse to specialists, in these 
lines of manufacturing industry. It shoulcl be stated 
at this point that the tables presenting the cost of 
materials in detail in 1890 included governmental estab
lishments, and it has been found impossible to separate 
the detailed items reported by such establishments; to 
some extent, therefore, the value of the statistics is 
impaired for comparative purposes, as such data are 
not included in·Table 16. The total cost of materials 
reported by governmental establishments in 1890 was 
$4:03,863. 

So large a number of the establishments reportmg 
were exclusively engaged in the building of small boats, 
in repair work, or. in other distinct branches of the 
industry, that tables are here presented giving sepa
rately the number of such establishments by states, 
with their capital and value of products, in order that 
by deduction from the general tables the totals for 
shipbuilding proper may be ascertained, and computa
tions based thereon rendered more accurate and valuable. 
The most numerous among such establishments are 
those devoted exclu

0

sively to the construction of small 
boats, as shown in Table 17. 

Table 17 shows, by states, the number of establish-



226 MANUFACTURES. 

ments, capital invested, and value of products of estab
lishments engaged exclusively in the manufacture and 
repair of small boats, including power launches, ships' 
boats, lifeboats and life rafts, rowboats, and sailboats 
under 5 tons measurement. 

TABLE 1 'T.-ESTABLISHMENTS ENGAGED IN THE CON
STRUCTION AND REPAIR OF SMALL BOATS, WITH 
CAPITAL AND VALUE OF PRODUCTS, BY STATES: 1900. 

ST..\.TES, 

United States ....................... . 

California ................................. . 
Connecticut .............................. . 
Delaware ................................. . 
l<"lorida .................................. .. 
Illinois .................................... . 
Indiana .•..................•............... 
Iowa •...•............•..................... 
Maine ..................•................... 

M~;~~~es-eit8.:::::: ::::::::::: :: : : : : : : : : : : 
:Michigan ................................. . 

m~s~ii"r~t~_::::::::::::: :: : : : : : : : : : : : : : : : : : : 
New Jersey ............................... . 
New York ................................. . 
North Carolina ........................... . 
Ohio ...................................... . 
Pennsylvania ..........•................... 
Rhode Island ............................. . 
Virginia .................................. . 

~is~~i~~~o-~:::: :::::::: ::::: ::::::::::::::: 
All other States 1 .......................... . 

Number 
of es-

tablisl1-
men ts. 

303 

10 
17 

4 
7 
4 
9 
5 

46 
10 
45 
27 
12 

3 
21 
71 
4 
9 
7 

10 
6 
9 

16 
11 

Value of 
Capital. products, in-

eluding 
repairing. 

$2,596, 887 $2,330,229 

23, 700 1iJ·tK~ 47, 491 
27, 254 2s:s1s 
6, 107 13, 626 
2, 272 15, 158 

37, 5U5 oa, 560 
3, 975 6,0M 

78, 552 95, 711 
so, 755 45, 919 

208,559 271, 114 
85, 727 158, 069 
17, 710 26,630 
11,215 12,210 
89,490 59, 7U9 

1, 707,010 1, 040, 698 
7,435 G,593 

24, 765 52, 665 
BB, 430 42,926 
26,245 26,405 
7,225 11, 854 
9,250 16,317 

91, 895 133, 625 
19, 160 24,438 

1 Includes establishments dMributed as follows: District of Columbia, 1; 
Idaho, 1: Kentucky, 2; Louisiana, 2; Tennessee, 1; 'l'exas, 2, Vermont, 2. 

Table 17 includes a certain number of establishments 
that were engaged solely in the construction and repair 
of small boats during the census yeal', although equipped 
for the building of larger vessels and occasionally so occu
pied. No establishments were included, however, whose 
reports sliowecl repair work on small boats alone and 
no new construction. In this connection it should be 
stated that the statistics presented in Table 17 differ 
from those applying to small boats shown in Tables 20 
and 22, in that the latter show the total construction of 
such vessels in the United States, many being the out
put of establishments engaged principally in the more 
important branches of the industry. 

It is important to state that, in order to carry out 
the general plan of showing separately the statistics 
for iron and steel and for wooden shipbuilding in the 
United States, it was necessary, in the case or 2 estab
lishments largely engaged in each class of construction, 
to consider each establishment as 2 separate plants, and 
to treat them as such in the tabulations, including 
under iron and steel shipbuilding the output in that 
class and the materials used in it, with an equitable 
proportion of the investment values, wages, etc. The 
same course was followed under wooden construction. 
In the case or one of these establishments the output 
under wooden shipbuilding, so s<:;gregated, was small
boat construction. As its inclusion in Table 17 adds 
more to the total than any other plant, it is proper to 
state that steel-shipbuilding operations of an impor-

taut character were carried on by this firm during the 
census year. Its inclusion, however, is justified, JlOt 
only by the large output, but by the fact that to all 
intents and purposes of the present census the estab
lishment is considered as 2 separate and distinct plants. 

Table 18 shows, by states, the number of establish
ments, capital invested, and value of products of estab
lishments engaged exclusively in repairing. Plants 
maintained by transportation companies for the repair 
of their own vessels are not included. 

TABLE 18.-ESTABI .. ISHJVIENTS ENGAGED DURING THE 
CENSUS YEAR IN REPAIR WORK EXCLUSIVELY, 
WITH CAPITAL AND VALUE OF WORK DONE, BY 
STATES: 1900. 

Number 
STATES. of estab· Capital. Value ol 

lish- work dona. 
men ts. 

Uni tecl States ...................... .. 2lfl . $7, lM,552 $7, dlS, 489 

3 49, 800 131, 116 
7 82, 650 lf>l, 2'27 
3 13, ~9·J 11,rn.i 
9 3•15, 830 253,208 
5 l·l9, 100 80,791 

15 127, 318 166, 2fi2 
12 llG, 971 1'11, 039 
16 920, 707 1,0·l2,ti90 
15 278,f>2fl 32ft, 800 
16 627,313 G28, 660 
•18 2, 960, 711 2, 557. 21l2 
5 48,560 50,015 
9 61, ·190 117, 76·1 
9 1<12,833 103, 939 
4 242,676 7·19,810 

15 218, 942 194, 618 
3 113, 484 183,000 
3 34,455 26,.105 

18 619, 293 502,069 

Alabama .................................. . 
Connecticut .............................. . 
FJorlcla ................................... . 
Illinois .................................... . 
Louisiana ...............•.................. 
Maine ..................................... . 
Marylaml. ................................ . 
Massachusetts .....•..•.................... 
Michigan ....•............................. 

~~~~ t~:~Y.::::::::::::: ::: :::: :::::: :: :: :: 
North Carolina . : ......................... . 
Ohio ...................................... . 
Pennsylvania ............................. . 
Rhode Islaml ............................. . 
Virginia .................................. . 

i~~~~1ti~~~~iii::: ::: : : : : : : : : : : : : : : : : : : : : : : : : 
All other statcsi .......................... . 

1 Includes establishments distributed as follows: C1tlilorniit, 2; DelltwarCl, 1; 
District of Columbia, 1; Iowa, 2; Kentucky, 2; Minnesota, 2; Mississippi, l; New 
Hampshire, 2; Oregon, 1; South Carolina, 1; Texas, l; Wisconsin, 2. 

In })Oint of capital invested and value of products, 
Table 18 shows, in comparison with the statistics pre
sented in Table 17, that the establishments engaged 
exclusively in repairing formed the most important 
group of the subsidiary branches of the shipbuilding 
industry. A large part of the repair work throughout 
the country is carried on by plants also engaged in con
struction work, an cl is, therefore, shown in Tables 21 and 
22; but the establishments included in Table 18 did no 
other work than repairing- during the census year, 
although many are equipped for building new vessels 
and are at times so employed. 

In addition to the branches of the industry covered 
by Tables 17 and 18, there are also included in the gen
eral tables a number of contributory industries carried 
on as separate trades, such as rigging, spar making, and 
calking. Almost all of the work reported by such 
establishments was a part of the construction of new 
vessels during the census year, and has, accordingly, 
been included with shipbuilding proper; a large pro
portion 0£ the work was done by contract, in the ship
yard, and would otherwise have been done by the 
builders themselves. It is important that this should 
he taken into consideration in basing computations on 
the general totals, and the total investment and the 

II 

I 
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value of the work done by such establishments are 
given here in order that they may be deducted from 
shipbuilding proper. 

Reports were received from 32 establishments in the 
United States engaged in spar making, calking, and 
ship fitting, showing· an aggregate capital of $208,633, 
and products valued at $405,323. They were located as 
follows: California, 2; Connecticut, 2; Maine, 5; Mas
sachusethi, 12; New Jersey, 2; New York, 6; Oregon, 
2; Pennsylvania, 1. Reports were received from 30 
ships' riggers, showing an aggregate capital of $94,5'75, 

portation companies for the construction and repair of 
their own vessels exclusively, no work being performed 
on contract. The table also includes plants operated 
by railroad companies for the exclusive repair of their 
floating equipment. 

TABLE rn.-TRANSPORTATION coMPANrns ENGAGED IN 
THE CONSTRUCTION AND REPAIR OF VESSELS, WITH 
CAPITAL AND VALUE OF PRODUCTS, BY STATES: 1900. 

STATES. 

Number 
of 

establish· 
men ts . 

Capital. product.~, . 

I 
Value of 

mcludlng 
repairing. 

. and products valued at $253,015. They were located 
as follows: California, 1; Maine, 5; Massachusetts, 13; 
New York, 5; Ohio, 1; Pennsylvania, 5. Heportswere 
received from '7 esfablishments engaged exclusively on 
ship-joiner work, their capital aggregating $108,158, 
and the value of their products $209,310. They were 
located as follows: Maryland, 2; Massachusetts, 3; New 
York, 2. Other minor contributory industries are in
cluded in the general report for manufactures of the 
Twelfth Census, saihnaking being classified under 
"awnings, tents, and sails." 

~~~~~~~~~~~~-1-~~-1-~~~- . 

$1, 112, 0681 $2, 428, 336 United States ....................... . 20 
====~!======== 

California.................................. 4 75, 300 I 779, ~64 
Conuectlcut................................ 3 73,000 - 167,279 
Massachusetts .. . . .. . . . . . . .. . . .. . . . .. .. ... . 2 80, 500 120, 200 
New J erscy .. .. . .. . . . . . . . . . . . . . . . .. . . . . . . . . S 642, 250 376, 127 
New York.................................. S 81,000 131,85·1 
Ohio . . . .. .. . . . . . . . .. . . . . . . . .. .. . . . . . .. . . 1 5, 000 20, 000 

~li'ii1~~i~1~L:::::::::::::::::::::::::::: ~ 1M:888 o~~:~~~ 
Wisconsin........ . .. . . . .. .. . . . . . .. . . . . .. . . . 1 81, 018 87, 000 

Table 19 shows the number of establishments, capital, 
and value of work done at plants maintained by trans--

Table 20 shows the total small-boat construction of 
the United States, by states, giving the number and 
value of each class, and supplements by its greater 
detail the data relating to small-boat construction pre
sented in other tables. 

STATES. 

TABLE 20.-SMALL BOATS, BY STATES: 1900. 

Steam launches.I 

N b Gross Net Value. um er. tonnage. tonnage. 

SMALL BOATS. 

Power launches 
other thansteam
electric, gasoline, 
naphtha, alcohol, 
vapor, etc. 

Number. , Value. 

Sailboats under 6 
tons-pleasure 
and fishing. 

Number. Value. 

----------------------- ----1----1---11----11----1----1 

United States ................................... . 96 848 453 $143, 660 1, 689 $1, 060, 365 4, 317 $173, 307 

Rowboats-p 1 ca s
Ul'e, fishing, life, 
racing, ships', 
hunting, and can
vas canoes. 

Number. Value. 

9,442 l;.139,153 
==cc====l====l1====i====11===-=-. ""====I===== 

California . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . i'L 50 23 o, 600 1'1 9, 800 
Connecticut........................................... 22 189 10-1 13, 050 159 56, 855 

320 
82 

285 

31,405 
3,050 

26, 192 Rr~:~~~~r;fo·a1ii~iiia::::: ~:: :: : : : :: : : : ::: : : : :·::::: ::::: : ::::: :::: : ::: :::: :: :::::::::: :::::::: ::: : · · ··· .. · ~- · ··· --~·.:~~-
Floricla................... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 2 18 9 900 1 1, 000 

263 
77 
7 
7 

37 

58,810 
12,202 
1,500 

500 18,030 """"""jjjj" ....... i;il4i 

Illinois................................................ 9 48 28 8,800 5 5,950 80 4,848 
Indiana .. .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 51 29 1, 550 81 40, 400 8 840 

~~~~iicir;; :: :::: :: :: : ::: : : : : : : : : : : : : : : : :: : : : :::: :: : ::: : : : ::: ::::: : ::::::::: ::::::: ::: : :::: ::::::: ....... -~- ...... ~·-~~~- ....... -~- .. · · ·· --~~~ · 
Louisiana.............................................. . . .. . . . .. . . .. .. . .. .. . . . . .. .. . . . . . . .. .. . . . . . .. .. . . . . . . .. . . . . .. . . . 5 875 

Maine................................................. 3 8 3 335 
Maryland ..................................................................................... . 
l\Ias•achusetts......................................... 7 61 35 28, 850 
Michigan.............................................. 12 79 1'1 16, 400 
Minnesota ...................................................................................... . 

8 
17 
41 

327 
37 

5,895 
12,500 
49, 383 

171, <105 
17, 485 

~m~~~~y~~.: :;::: ::: : :: :: :: :: : : :: :: :::: :: : : : ::::: :: : : :: ::::: ::::: : ::: : ::::: : :::: :: : :: : : :::::: :·:: ..... ··'5· ...... o;56o" 
New Hampshire .................................. : . . . . 1 10 5 900 
New Jersey............................................ 6 84 21 6, 000 """""""82" ·····43;857" 
New York............................................. 15 248 121 56, 975 
North Carolina ................................................................................. . 
Ohio ............................................................................................ . 
Oregon . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . .. . .. . . . .. .. . . . . . 2 15 9 1, 400 

552 454, 6'13 
1 318 

78 34, 400 
4. 6,0-10 

353 35 388 
97 10: 780 

2, 099 
215 

98, 242 
51, 393 

17 3, 7•10 

•! 517 
12 2, 180 
13 1,610 

115 18, 140 

337 7•1,189 
6 680 

24 4,450 
12 985 

Pennsylvania . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. . . . . .. . . . . . .. .. . .. . . .. . . . . . . . . . . . . . . . . 15 11, 000 91 18, 176 
Rhode Island.......................................... 2 22 12 2, 200 2 3, 000 58 15, 435 
'l'ennessee ............................................. ..................................................................................... . 
'l'exas...... . . . .. .. . . . . . . . .. . . . . .. . . .. . . . .. . . . . . . . . . . . 2 15 10 1, 700 . • • • • . • . . . .. • • • • • • . • . • 13 1, 086 

1 
10 

241 
3 

4,000 
26, 900 
89, 780 
1,400 

44 
185 
108 

22 

3,837 
21,1&1 
17, 160 

650 

276 
43i; 
30 
45 
33 

1,539 
160 

1, 661 
454 
•171 

10,100 
fi,900 
1,965 

800 
1,060 

52,288 

~i:~~~ 
18,212 
12, 760 

""""""i28" ....... 8;385 
50 1, 333 

104 2, 780 

1, 75~ 125, s~g 

268 8, 355 
26 2, 000 

289 22,860 
73 3,469 
52 820 

32 
199 
531 
87 

2,550 
13, 205 
10, 861 
2,859 

'Included under "steam vessels" in •rabies 8 and 22. 'Includes Arkansas, Idaho, and Vermont. 
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Table 20 presents the number, gross and net tonnage, 
and value of steam launches, and the number and value of 
other power launches, small sailboats under 5 tons, and 
rowboats of all types. Gasoline engines wel'e employed 
as a motive power in all but a small proportion of the 
launches using power other than steam. Both these 
and the steam launches varied widely in value. The 
average value of steam launches is shown to be consid
erably higher than the actual .value of the greater pro
portion of those constructed. The same is true of boats 
pi·opelled by oars, the average value being raised by the 
inclusion in this class of racing shells valued as high as 
$2,000, of metal lifeboats averaging $200 in vuJue, 
and of a large number of hunting boats of expensive 
construction. 

The detailed statistics for the industry as reported 
are shown in Tables 21, 22, and 23: Table 21 present
ing statistics of iron and steel shipbuilding; Table 22, 
of wooden ship and boat building; and Table 23, of 
governmental establishments. These tables present 
separate totals for each state in which there were 3 or 
more establishments, and group the statistics :for other 

states so as not to disclose the operations of individun,l 
establishments, except in Table 23, which shows sepa
rately the data reported by each establishment. The 
establishments are classified according to the character 
of the ownership, which shows that in iron and steel 
shipbuilding 4 were owned by individuals., 5 by part
nerships, and 35 by corporations; and in wooden ship
building '744 were owned by individuals, 212 by part
nerships, and 116 by corporations. The employees are 
classified so as to show for salaried officials, cl er ks, etc., 
and for wage-earners separately the number r1ncl sa.la
rie:-:; or wages of men, women, and children, respectively, 
and also the average number of wage-earners employed 
during each month of the year. Separate totals are 
8hown for the different materh1ls, presenting quantities 
when pos'.lible; and the kind, number, and value.of the 
several types of vessels constructed, the amount received 
for repairing, and the value of all other products, are 
given. The number of engines, water wheels, electric 
motors, and other forms of power in use, with their horse
powe1\ are shown. The establishments are grouped in 
the tables according to the number of employees in each. 

TABLE 21.-SHIPBUILDING, IRON AND STEEL, BY STATES: 1900. 

Number of establishments ....•.....•............... 
Chameter of organization: 
--- - lndividu11l ..................••.•................ 

Firm and limited partnership ................... 
Incorporated company •.....................•... 

Ca:pital: 
Total ............................................ 

Land ........................................ 
Buildings .........................•......... 
Machinery, tools, and implements., •........ 
Cash and oundries .••........•.....•......... 

Proprietors and firm members ...................... 
Salaried officials, clerks, etc.: 

Total number ................................... 
Total salaries .................................... 

Officers of corporations-
Number ................................. 
Salaries .................................. 

General superintendents, managers, clerks, 
etc.-

Total number ........................... 
Total salaries ................•......•..•. 

J\fen-
Number ..................•...... 
Salaries ............•............. 

Women-
Number ........•................ 
Salaries .......................... 

Wage-earners, inclnding pieceworkers, l\lld total 
wages: 

Greatest number employed at any one time dnr-
Ing the year .................................•. 

Least nnmber employed at any one time during 

A;~;a~;a~ilfiliier.:: ::::: :::::::: ::::::::: :::::::: 
Wages •...•......•............................... 

Men, 16 years and over-
A vemge number ........................ 
Wa~es ................................... 

Women, 16 years and over-
Avemge number ................•....... 
Wages ................................... 

Ch!ldren, nuder 16 years-
Avemge number ........................ 
Wages ................................... 

Average number of wage-earners, including piece
workers, employed during each month:• 

Men, 16 years and over-

United States. 

44 

4 
5 

35 

$59, 839, 555 
$9,614,552 

$10, 925, 216 
$12, 085, 016 
SZ7, 214, 771 

16 

857 
$1, 411,863 

78 
$380,323 

779 
$1, o:n, Mo 

758 
$1,020, 794' 

21 
$10, 746 

41,228 

23,059 
30, 906 

$16, 231, 311 

29,940 
$16, 045, 494 

17 
$4, 908 

949 
$180, 909 

i 

I 
Maryland. Massachu· 

~etts. 

4 

.. -. ------. --. ·············· 1 1 
3 2 

$3,822,588 $1, 010,461 
$103,000 $122,500 
$250,000 $167, 388 
$945,000 $445,898 

$2,524,588 $274,675 

3 2 

70 29 
$85,122 $40, 9'14 

8 4 
$27,400 $12, 700 

62 25 
$57, 722 $28,244 

62 21 
$57, 722 $26,594 

-········---·- 4 .................... $1, 650 

2,795 888 

1,351 361 
1,939 563 

$1,185,832 8399, 807 

1 904 563 
$1, 178:297 8399, 307 

1 .................. 
$482 .................. 

34 .................. 
$7, 053 ................ 

Michigan. New Jersey. New York. Pennsyl- All other 
vanla. states.1 

4 3 18 

.............. 2 . .... ~ -....... ............... 
-············· ············2· 2 ············3· 1 

3 5 17 

$3,087,16'1 $2,015,363 $3,536, 165 $18, 858, 081 $32, 509, 783 
$703, 115 mi57,000 $1,273, 066 $2,505,51'! ir.J, 850,357 
$729,017 $189,500 $401,862 $4,551, 982 lM,635,467 
$803,403 $414,436 $642, 370 $2, 0.12, 882 $6, 791, 027 
$851,629 $854,427 Sl, 218,867 $4, 757,703 $10, 732, 882 

·············- 1 .............. 
41 M 7-1 148 441 

$50,020 $82, 168 $110,673 $245,221 $797, 715 

7 2 5 10 42 
$19,000 $8,000 $22,020 $68, 186 &228,017 

34 52 69 138 899 
$31,020 $74, 168 $88,653 $182, 035 $569,698 

34 51 68 138 3&! 
$31,020 $73, 708 $88,133 $182, 035 ~61,522 

.................. l l ··········-··· 15 . .............. $400 $520 . .............. l!S, 176 

2,934 1,877 3,261 8,836 20, 637 

938 1, 13<1 1,389 5,477 12,.109 
1, 796 1,458 2,108 6,820 

$8, 1~&:~~ $869,366 $1,014,106 $1, 167, 171 $3,425, 226 

1, 796 1,429 2,100 6,347 15, 801 
$869,366 $1,005, 106 $1, 164,415 $3,823, 216 $8, 105, 787 

.................... ··········-··· 2 ..................... 14 ............... -·--·········· $930 .................... llll,400 

--........ -.. -. 29 6 473 ,107 ................ $9,000 $1,820 $102, 010 $01,0'20 

January . . . . . .. • . . .. . • .. • . . . . . . .. . . . . . . . . . . . . 29, 842 1, 795 409 1, 677 1, 469 • 2, 080 6, 293 16, 119 

fr~~~iria_r_~:::::::::::::::::::::::::::::::::::: ~~:~?g ~:~~~ tig i:~8~ };g~~ i:~t~ ~:~~t iNlra 
April........................................ 33,209 2,441 608 2,896 1,519 2,693 7,631 16,921 

1 Includ~s e.stablishment~ distributed as follows: California, 2; Delaware, 2; Florida, 1; Illinois, l; Indiana, l; Iowa 1· Maine 2· Ohio 2· Oregon 1· Rhode 
Island, l; V1rgmia, 2; Washmgton, 1; Wisconsin, 1. ' ' ' ' ' ' ' ' 

2'l'hc average number of women. 16 years and over, and children, under 16 years, employed during each month are not included in the table becanse of the 
small number reported. ' 

I' ' 
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TABLE 21.-SHIPBUILDING, IRON AND STEEL, BY STATES: 1900-Continnecl. 

United States. Maryland. 

Average number of wage-earners, including piece
workers, employed during each month-Cont'd:2 

l\Ien, 16 yc1trs and over-Continued-
.May ··--·······--········--··--·········--·-· 
June ........................................ . 
July ........................................ . 
August ...................... -.... -- ....... .. 
September ..... ·-·--·-···--··--···--······-·· 
October ................................... .. 
November._ .................... - ... ··--··---
December ................................. .. 

Miscellaneous expenses: 
Total ........................................... . 

Rent of works .............................. . 
Taxes, not including Internal revenue ..... . 
Reut ol ofllces, insnrnnce, Interest, and nil 

sundry expenses not hitherto included .. . 
Contract work .............................. . 

Materials used: 
Total cost ................ -.............. ·-···-·-

Lumber, 1tll kinds, including logn, timber, , 
and knees, thousand feet, B. ll1 •••••..• -· •• 

Cost-·----···----------·-----------·--·--
Pi!f and scrnp iron, tons ............. _ ...... . 

Cost ...... -............................ .. 
Iron and steel plates, beams, angles, forg

ings, bolts, spikes, rivets, girders, castings, 

et~0~o~-~~-s-::::::::.:::::::::::::::: :: : : : : 
Anchors and clrnins purchased _ .......... .. 
Cord1tge-

Wire, feet ............... _ ...••••.. -•..... 
Cost .... -........................ ___ _ 

l1I1tnila nnd hemp, pounds .............. . 
Cost ................................ . 

Duck····-·······················-··········· 
Paints,oils.etc ·----··-·-··--·--·--·--·-·--·· 
Oakum 1rnd pitch .............. -........... . 
Mask~ and spars purchased ................. . 
Blocks purchased .......................... . 
Machinery 1tnd boilers purchased .......... . 
Fittings and furniture purchased .........•. 
Fuel ............................. -.......... . 
Rent of power and heat ................... .. 
ll!ill supplies ............................... . 
All other materials ......................... . 
Freight ..................................... . 

Products: 
Total value ................. ·-···-···-········--· 

Steel and iron vessels-
Steum, number ......................... . 

Gross tonnage .....•................. 
Net tonnage ........................ . 
Value .............................. . 

Sailing, number ........................ . 

~~f :ig~~F.~!:~:::::::::::::::::::: :: : 
Burges, number ........................ . 

Gross tonnugo ...................... . 
Net tonnugc ........................ . 
Value .............................. . 

All other products ...................... . 
Amount received for repair work •...... 

(lomparison of products: 
Number of establishments reporting for both 

years ......................................... . 
Value for census year .......................... . 
Value for preceding business year •••........... 

Power: 
Number of estublishments reporting .•.....•.... 
Total horsepower ................. ···-····· .. ···· 

Owned-
Engines-

Steam, number ..................... . 
Horsepower .......... ·-··---··--

Gas or gasoline, number ............ . 
Horsepower ................... .. 

Electric motors, number .............. _. 
Horse~mver .. _ ................. . 

Ren?;g.'.: power, orsepower ............. ,_ .. 

Electric, 110rsepower .................. .. 
Other kmd, horsepower ........ ; .•...... 

Establishments clussified by number of persons em
~~~red, not including proprietors and firm mem-

Total number of establishments ............... . 
51to100 .................................... . 
101 to 250 .............. _ .................... . 
251 to 500 ................................... . 
501 to 1,000 ................................. .. 
Overl,000 ....................... - .......... . 

30, 345 
30, 592 
28, 739 
28, 884 
28, 877 
28, 646 
28, 802 
29, 711 

$2, G42, G90 
$93, 990 

$115,284 

$1, 287,554 
$1, 115, 8G2 

$23, 585, 549 

267, 9:;3 
$1, 3'11, 113 

22, G89 
$395, 091 

375,383,913 
$11, 878, 297 

$168, 726 

683, 175 
$72, 791 
973, 283 

$1•12, 138 
$41, 363 

$381,423 
$33, 697 
$40,018 
$32, 527 

$2, 315, 161 
$694, 024 
$ii68, 320 
$16, 156 

$198, 266 
$4, 712,846 

$553, 592 

$50, 367' 739 

123 
237, 379 
104, 313 

$2•1, 811, 843 
6 

21,085 
18, 848 

$962, 600 
5 

4,052 
3,848 

$181, 000 
$12, 609, 836 
$12, 302, 960 

41 
$46, 2U2, 750 
$25, 222, 512 

43 
4•1,096 

308 
85, 90~ 

28 
395 

5, 23'1 
2,220 

692 
20 

44 
2 
5 

15 
18 

9 

2,049 
2,130 
1,884 
1,891 
1,852 
1, 725 
1,529 
1,276 

$110, 916 
$27, 875 
$12, 716 

$67, 325 
$3, 000 

$1,497, 554 

3,'52G 
$95, 616 

405 
$6,500 

80,480, 153 
$874,803 
$25,465 

39,406 
$5, 294 
2'1,so4 
$3,382 
$2,271 

$19, 404 
$1, 277 
$1, 768 
$3,549 

$94, 528 
$31, 182 
$38, 161 

. ······$8;265" 
$286, 049 

$100 

$3,299,491 

14 
15, 173 
10, 789 

$1, 789, 542 
................ 
.............. ............. , . 
·············· ··········-··· ............... 
·············· 
. .•.• $875;293· 

$634, (i56 

4 
$3, 299,491 
SI, 256, 091 

4 
1,933 

20 
1,075 

···········--· 
·--·····--·37· 

863 
495 

··-··········· .............. 

4 .............. 
1 
1 
1 
1 

Massachu
setts. 

495 
522 
559 
583 
582 
589 
662 
735 

$97, 982 
··-·--------·· 

$7, 904 

$82,328 
$7, 7fi0 

$652, 966 

fi54 
$14,88•1 

··-··········· 
···-·········· 

13,800, 900 
$482, 866 

............... 
2, 700 
$400 

1,800 
$300 
$215 

$1,565 
$160 
$60 
$30 

$93,566 
-$7,569 
$11, 700 

....... iis:siiii' 
$33, 751 
$2, 535 

$1, 29Q,880 

3 
1,600 

950 
$408,000 .............. 

.............. 

.............. 

............... 

.............. 

.............. .............. 

...... $95;666 . 
$793, 880 

3 
$1, 296,880 

$761,555 

3 
505 

8 
375 

········.······ ............... 
10 

130 
·············· 
·······-----·· 
·-············ 

···-········-· 1 
1 
1 

-----·-······· 

l'v!lchlg1in. New Jersey. New York. 

2,309 1,57'1 2, 270 
2,015 1,632 2, 298 
1, 357 1,551 2, 119 
1, 391 1,291 2,280 
1, 531 1,037 1, 998 
1,483 1,348 1,835 
1, 677 1,320 1,7M 
1, 768 1,360 1,882 

$109, 687 $251, 092 898, 970 
$1, 275 $29, 520 $15,400 

$15, G99 $9, 151 $23, 934 

$92, 713 $87,421 $3'1, 636 .............. $125, 000 $25, 000 

$1, 654, 3•18 $1, 232, 927 $1,283, 838 

220, 286 2,5'1'1 2, 934 
$46, 853 $78, 781 $89, 412 

1,035 300 312 
$20, 692 $5,400 $5, 000 

42, 042,000 9~20,119 24, 818, 2•11 
$1, 100,462 11,122 $728, 085 

$21, 326 $3, 247 $11, 751 

32, 365 115, 231 19, 148 
$4, 968 $10, 899 $1, 488 
54, 775 109, 86•1 51, 883 
$6, 977 $12, 743 $6, 074 

$740 $1, 939 $3, 350 
$7, 035 $3·1, 551 $23, 861 
$2, 027 $1, 709 $6, 475 

.............. $,), 333 $16, 370 

..... iii46: 8.i3. $2, 605 $1, 224 
$207, 520 $98, 249 

$26, 3•16 $170, •163 $13, 348 
$21\, 701 $24, 525 $16, 965 

....... $5:486" . ······ti; ii·iil" $4, 820 
$2, 248 

$233, 271l $136, 871 $204, 615 
$5, 622 $20,576 ............... 

$3, 029, 203 $2,857,429 $3, 223,654 

8 10 14 
34, 327 S,426 7, 582 
25, 551 2,358 5,527 

82, 105, 500 $830,000 $860, 650 
. ............. .............. . ............... 
···-·········· ····-··-···--· ............... .............. ·············· ·········-----............... ·············· ............ 8 . 
···--·······-- 1 

·············· 500 3,502 

·············· 450 3,348 

. . . .. ®'i79; 263. $40,000 $135, 000 
$1, 139, 112 $352, 335 

$<1•14, 500 $848, 317 $1, 875, 669 

2 4 9 
$2, 429, 203 

$577, 000 
82, 857,429 
Sl, 575,487 

$3,228, 654 
$2, 249, •102 

3 4 8 
1, 697 769 3,130 

32 15 18 
1,500 637 2,500 

1 ............... ............... 
12 ·············· ............. i . 3 31 
80 82 200 

105 50 .............. 

············-- ··-·---------· ,110 
................ .............. 20 

3 4 9 
···--····--·-· ····-······--· 1 
............... ·············· 2 
................ 2 4 

2 2 2 
1 ····-···-····· .............. 

Pennsyl
vania. 

5 833 
5;9.rn 
6,323 
6,513 
ll 192 
5:715 
5,887 
6,133 

$591,53b 
82,500 

$23, 9215 

$286, 774 
$27S,336 

$6, 990, 703 

15, 843 
$390, O·J2 

G, 115 
$100, 7'12 

66, 106, 421 
$3,442,410 

$30, 511 

75, 962 
$11, 314 
94, 169 

$15, 129 
$3, 537 

8105, 040 
Sl, 866 
$5, 809 

$10, 768 
$590, 139 
$15, 106 
$93, 262 

· · · · ·si2a: oii5. 
$2,031, 045 

$29, 912 

$14,085, 395 

22 
84, 698 
50, 447 

$8,8•10,029 
.................. 
............... 
................... 
................ 
.................. 
---------··-·· ................... 
..• ii2; 686; 782 • 

$2,555, 584 

s 
$1'1,085,895 

SB, 905, 758 

3 
20,187 

53 
18,178 

·-·-··-·-··--· 
····--·····73· 

1,039 
970 

................. 

................. 

s 
............... ............... 
................ 

1 
2 
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AJI other 
states.1 

15,815 
16, 052 
14, 946 
1'1, 935 
15, 685 
15, 951 
16,973 
16,057 

Sl,882, 5-08 
817,420 
001,955 

8636,857 
8676, 776 

810, 317, 718 

22,266 
$625,525 

14, 472 
8256, 757 

188, 616, 079 
$<1, 738, 5<13 

876, 426 

348, 363 
$38,428 
035, 988 
$97, 533 
829,311 

$189, 964 
$20, 183 
$10, 678 
$14, 351 

$1~84,316 
30, 010 

$358, 006 
$11, 336 
$M,260 

$1~87, 239 
9•1, 8•17 

$22, 575, 687 

52 
90, 573 
62, 691 

S0,468,622 
6 

21,085 
18,3•18 

$962, 60~ 

50 
50 

so,ooo 
$6, 988,111 
00, 150, 854 

16 
$19, 070, 698 
$9, 897, 274 

18 
15, 875 

162 
111 6Si 

16 
237 

S,340 
600' 

282 
.............. 

18 
1 
1 
7 
4 
5 

1 Incluc1es establishments distributed as follows: California, 2; Delaware, 2; Florida, 1; Illinois, l; Indiana, 1; Iow1t, 1; Maine, 2; Ohio, 2; Oregon, 1; Rhodo 
Island, 1· Vlrglni~, 2. Washington, 1; Wisconsin, 1. 

2 The average n.umber of women, 16 ye11rs and over, and children, under 16 yc11rs, employed during each month, 1tre not included In the table, because of the, 
small number reported, 
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1 

2 
3 
,1 

5 
(i 
7 
8 
9 

10 

11 
12 

13 
14 

15 
1G 

17 
18 

ID 
20 

21 
22 
1!3 
2•1 

25 
26 

27 
28 

29 
80 

31 
82 
83 
M 
85 
86 
37 
38 
llll 
40 
41 
i12 

43 
44 
45 
40 

47 

50 
51 

52 
53 

511 
55 
56 
57 
58 

• 50 
60 
61 
62 
63 
li4 
6fl 
60 
G7 
08 
69 

Number of establishments .................................... . 
Character of org11niza,tion: 

Individual •.•............•..........••..........•.••...... 
Firm 1md limited p1.rtnership ............................ . 
Incorpomtecl company .........•..•.••....••.............. 

Capital: 
'l'otal ..................................................... . 

J,and ................................................. . 
Buildings ............................................. . 
M1ichinery, tools, and implements ................... . 
Cash und sundries .................................... . 

Proprictm·s 1md firm members ................................ . 
Salaried offlelals, clerks, etc.: · 

~g~~t ~t~t;::.:::::: :::::::::::::::::. · .. ::::::::: :: :: : ::::: 
omcors of corporntions-

~~j~~~g~·: :: :: : :::::::::::::::: :: : : : : : : : :::::: :::::: 
Gcneml superintendents, managers, clerks, etc.-

Totnl numbe1· .................................... . 
Totiil Hll!nries ..................................... . 

Men-
Nnmber ...................•............... 
S1ilttrios ................................... . 

Women-
Number .................................. . 
Salurles .................................. . 

Wnge·mirnm·s, including pieceworkers, and total wnges: 
G1·mitl'stnumber employed ntuny one time during theyeur 
Le11st number employed at 1my one time during the year. 

~~~~~~: ~~:1~~~-~1:::::::::: ::::: :::: ::: : : : : : : : : :: : : : : :: : :: : : 
Men, 1G yen,rs unu ovcr-

Averiigo number ................................. . 
Wages ............................................ . 

Women, 16 years ancl over--
Avcmge number ................................. . 
Wages ............................................ . 

Children, under 16 years-
Avcrage number ................................. . 
Wuges ............................................ . 

Average number of wage-cmrnors, including pieceworkers, 
cimpJoyed during each month:l 

Men lG yc1irs and over-
,Tunuury ............................................. .. 

Kr~~~~::.:::::::::::::::::::::::::::::::::::::::::::::: 
April ................................................. . 
May .................................................. . 
June .................................................. . 
.July .................................................. . 
Ang1rnt ............................................... . 

~r;Pt~~g~~~:::::::::: :: ::::: :::::::::::: :: : : : : : :::: :: ::: 
November ........................................... .. 
December ........................................... .. 

Miscclltlneous expenses: 
Tot11l ..................................................... . 

Rent ol works ........................................ . 
'£iixcs, not including internal revenue ............••.• 
Rent of ofliccs, insurance, int11rest, and all sundry 

expenses not hitherto included. 
Contr1iot work ....................................... .. 

M11terlnJ,9 userl: 
Total cost ................................................ .. 

Lumbcl', all kinds, lnclndlug logs, timbel', and knees, 
thousand feet, B. l\L 

Cost .............................................. . 
I1·on 1incl steel plates, beams, angle~, forgings, bolts, 

spiltes, rivets, girclcrs, castings, etc., pounds. 
Cost .............................................. . 

TABLE 22.-SHIP AND BOA'f BUILDING, 

California. United Stutes. I Alabama. 

~--~-~-1~~~-~~1 

1,072 

744 
212 
116 

$17,523,146 
$3,808, 999 
$2,182, 156 
$3,893, 070 
$'7,578, 921 

1, 239 

550 
$596, 674 

104 
$183, 707 

440 
$112, 967 

413 
$397, 656 

33 
$15, 311 

28,591 
9, 668 

15,875 
$8, 607, 852 

15, 804 
$8, 591, 118 

17 
so, 51G 

54 
$10,218 

13, 233 
13,808 
15, 007 
17,459 
18,579 
17, 560 
16,807 
16,632 
16, 329 
15, 103 
14, 122 
14,049 

$1.1. 042, 971 
11199, <183 

$92,184 
$508;944 

$242, 360 

$9, 901,223 
257,338 

$4,890, 728 
36, 277,031 

$1,519,450 
$152,830 

2 
1 
3 

$146, 946 
$24, 750 
$2, 600 

$31,820 
$87, 776 

4 

3 
$4,300 

1 
$2,000 

I! 
$2,300 

2 
$2,300 

G<12 
52 

293 
$101,526 

293 
$101,526 

132 
118 
139 
307 
428 
409 
313 
445 
539 
377 
129 
177 

$6,022 
$2, 350 
$1,638 
$2,134 

$76, 767 
1,745 

$33,579 
235, 973 

$8,837 
$317 

39 

23 
10 

6 

$208,990 
$30, 950 
$38, 170 
$92, 360 

$137,510 

51 

21 
$23,348 

5 
$7, 200 

16 
$16, 148 

16 
$16, 148 

1, 666 
448 
885 

$538,694 

880 
$537,060 

5 
$1, 634 

832 
915 
812 
853 
869 
921 
919 
963 

1,002 
765 
759 
948 

$89, 025 
$9, 761 
$1, 548 

$67, 226 

$10,500 

$'702,319 
14,328 

$352,559 
1,468,486 

$9-1, 266 
$17, 625 

Connecticut. 

35 

24 
6 
5 

$601,871 
$121, 900 
$118, 730 
$80, 939 

$280,302 

37 

12 
$14,012 

3 
$2, 212 

9 
$11,800 

9 
$11, 800 

1,187 
697 
915 

$451, 080 

915 
$451, 086 

. .. -................ ................. 

841 
881 

1,017 
920 

1,003 
1,016 

932 
924 
922 
804 
821 
888 

$13, &29 
$3,227 
$1,885 
$7,547 

$8;0 

$680, 213 
14,628 

$354,073 
3,062, 140 

$78,351 
$11,302 

Delaware. 

9 

6 
1 
2 

$224, 726 
$40, 900 
$14, 350 
$36, 850 

$132, 626 

9 

7 
$8, 936 

4 
~.500 

3 
$3, 436 

3 
$3,436 

321 
144 
207 

$110, 504 

201 
$109, 464 

6 
$1, 040 

179 
224 
227 
148 
186 
214 
219 
220 
197 
201 
200 
201 

$7iJ~~ 
$557 

$6,007 

$358 

$153,361 
3,222 

$98,0G5 
\)12, 130 

$23,641 
$1,985 

District of Co-
lnmbia. 

1 
2 

.............. ~-

$14,405 
$11,500 
$1,400 

11515 
$1,050 

................. 

................... 

..................... 
·············-·· 
................. 
......... ~ ..... ~ 
................. 
················ 

27 
10 
17 

$11, 480 

17 
$11,480 

.................... 

.................. 

12 
12 
lfl 
rn 
20 
21 
18 
20 
20 
18 
16 
11 

S154 
............ $29" 

$125 

.................. 

$6,989 
164 

16,835 
20,200 

Anchors nnd chains purchased .....•................. 
Cordagc-

Wire, feet......................................... g14,656 340 46,439 17,695 9,250 ............... . 
Cost .. .. . .. . . . . • • • .. . . . . . .. . . .. . .. . .. . .. . . . .. .. $93, 301 $38 $4, 534 $2, 910 $860 ............ ioo. 

Manila uncl hemp, pounds .. . . . . .. . . . . .. . . .. . . .. . . 1, 436, 929 16, 480 115, 996 167, 128 12, 770 
Cost . . . . • • . .. • . . . . • .. . .. . . . . . . .. . . .. . . . .. . . . . .. lf.223, 686 $2, 380 $18, 076 $27, 910 $1, 598 1124 

Duck . . . . . .. . . • . . • . . . . . . . . • . . .. . . .. .. .. . . . .. .. . . . . . .. . . $136, 503 $88 $19, 030 $1, 360 $1, 931 .............. .. 
Paints, oils, etc........................................ $340, 442 $4, 282 $13, 946 $23, 099 $3, 810 ..••..•.• "i>i,js' 
Oalcnm untl pitch • . . . . . . . . . . . .. . . . .. . .. . . . . . . . . . • . . . . . $241, 955 $2, 602 $12, 274 $8, 891 $2, 860 ., 
Masts an cl spurs purchased............................ $183, 583 $842 $9, 144 $14, 964 $5, 145 ............... . 
Blocks purchased . . . . • . .. . . . . . . .. . .. . . . . .. . . .. . . . . . . . . tlfi2, 735 $32 $2, 784 $3, 416 $975 .............. .. 
Machinery and boilers purchased..................... $767, 816 $18.1.~79k 369, 580 $70, 629 $20 ............... . 
Fittings nnd furniture purchased..................... 11114, 49"2 "" 116, 614 $6, 671 $260 ............... . 
Fuel................................................... $121,171 11185 $4,692 $5,783 $2,499 ............... . 
Rent of power and heat............................... $16, 011 $100 $450 $522 $75 ............... . 
Mill supplies . .• . . . .. . . . . .. . . . . • . .. . . . . • . • .. .. . . . . . . . $27, 562 875 $1, 384 $1, 549 $392 ........... "isi· 
All other muterittls.................................... $893, 076 $4, 365 $69, 438 $62, 745 $8, 055 " 
Freight................................................ $125, 882 $579 $5, 9"23 $6, 038 $1, 190 .............. .. 

1 Tho uverngc nnmbnr of women, 16 years and over, and children, under 16 years, employed during each month, are not included in the table, beettuse of the 
small number reported. 



SHIPBUILDING. 

WOODEN, BY STATES: 1900. 

Florida. Georgia. llllnols .. Indiana. Iowa. Kentneky, Louisiana. Maine. 

15 4 17 14 10 10 15 115 

11 2 11 10 7 5 6 90 
2 ............... 3 3 1 3 3 20 
2 2 3 1 2 2 6 5 

$H9, 159 $15, 170 $363, 006 $350, 907 ~8,996 $60, 377 ~12, 643 $1, 315,820 
$8, 550 ········-····· $149, 817 $27, 501 $8,400 $12, 100 $125, 850 $106,500 

. $9, 600 ......... $770" $74, 975 $19,855 $5, 625 $8,300 $19, 100 $91, 975 
$4f>, 992 $22, 745 $25,351 $0, 200 $12, 075 $35,814 $125, 520 
$85, 017 $14, '100 $115, 469 $278, 200 $8, 771 $'27, 902 $31, 879 $991, 825 

15 2 19 16 9 11 10 150 

3 2 13 9 7 6 23 . 28 
$3, 150 $1,400 1H6,550 $8,020 $4, 700 $3, 785 $15,232 $23,326 

.............. --·····------- 4 2 1 2 2 4 

·············· ·············· '$22, 500 $2,380 $1,200 $500 $1, 900 $6, 900 

3 2 9 7 6 4 21 
, 

24 
$3, 150 $1, •100 $'2·1, 050 $5, 6,10 $3, 500 $3, 285 $13, 332 $16, 426 

3 2 9 5 6 2 21 23 
$3, 150 $1,400 $24, 050 $•1, 200 $3, 500 $900 $13, 332 $16, 166 

.............. ····-········· ·············· 2 .............. 2 ................. 1 

.............. -------------- . .............. $1,4-10 ·············· $2, 385 ................. $260 

197 62 658 5'16 125 195 398 2,~~i 79 13 101 82 23 45 109 
141 l9 311 343 38 104 247 1, 369 

$73, 509 $5, 156 $159, 158 $160, 379 $13,430 $48, 090 $105, 196 $749, 567 

141 19 311 343 38 10,l 247 1,369 
$73, 509 $5, 156 $159, 158 $lll0, 370 $13, •180 $48, 090 $105, 196 $7•19, 567 

.............. ·--··········· . ............. ···········-·· ·············· ·············· ·--------······· ................ 
·-············ ·············· ·-------······ ............... ····-········· .................. . ............... . ................. 
.............. ·········-···· ·············· ·········-···· ·············· .............. ··---··········· ................. ............... ·············· -············· ·············· ............... . ............. ············---- . ................ 

139 10 •!06 103 31 76 181 952 
137 19 •108 187 40 63 19,1 970 
143 9 3•10 25'1 53 59 251 1,143 
146 9 323 271 98 100 212 1,417 
147 39 303 343 68 105 . 237 1,558 
147 so 292 '113 26 82 268 1,513 
157 30 316 476 ~3 120 293 1,522 
145 30 295 . 447 25 140 299 1,543 
128 22 262 43,1 19 160 270 1,542 
129 10 2•15 413 26 146 271 1,541 
139 10 168 365 27 114 277 1,452 
189 10 376 317 20 82 215 1,277 

$7, 185 $680 $11, 526 $41, 261 $1,180 $7, 80<1 $9, 732 $65,463 

~n~!~~ $10 $3, 522 $85 $815 $2•15 $2, 127 ~a. 936 
$25 $3, 067 $1, 132 $228 $56•1 $2, 372 $4, 705 

$5, 551 $300 $ol, 785 $<10,0H $637 $6, 199 $5, 233 $18,051 

............... $345 $52 .............. ·············· $796 . ................ $35, 771 

$111, 111 $12, 650 ~3, 246 $191i, 2•13 $13, 207 $20, 775 $71, 621 $1, 377, 769 
1, 950 158 l, 345 36,16·1 135 3•17 2, 281 80, 682 

841, 862 $2, 985 $38, 2•13 $83, 8•17 $<1, 986 $8, 662 $41, 780 $7,12,280 
528, 206 91,800 195, 822 177, 180 18, 670 32, 650 158, 000 4, 691,615 

$48,285 $97,1 $7, 7,10 $28, 712 $1, 640 $2, 893 $12,27'1 $150,169 
$589 $222 $100 $5 $10 $80 $841 $57,810 

8,300 325 3, 600 ............... 100 ·-············ ................ 269,010 
$1,250 $35 $230 ········3;028" $9 ···-····2;590· . ... . . ···2: 566" . $28,111 
5, 788 2,190 16, 606 600 373,158 
$960 $354 $1,205 $336 $83 $430 $327 $54,422 
$372 $431 $ol, 576 $1, 617 $30 $65 $63 $34, 962 

$4, 635 $363 $3,llS $22,437 $276 $520 $1, 790 $21,667 
$1,490 $197 $4, 230 $4, 937 $293 $3, 068 $2, 802 $24,324 

$695 $18 $6,802 $•19 .............. $45 $800 $44,882 
$212 $183 $250 $24 ····-········· $10 $200 $16,120 

...••••••• $95" $4, 500 $4,800 $35,460 $3, 750 $2,000 $400 $102, 36'1 
$1,,150 $1, 700 $346 $110 ......... $699" $69 $13, 909 

$415 ·············· $l~~i $1,271 $604 $2, 670 $4,295 
......•. ·5277· ·············· ...... """$i4i" ......•.... $582" ~,723 

$248 $179 
•.....••• $423" ·········$2:ii" $1, 928 

S9,557 $440 $6,392 $11, 652 $425 $1,837 $6$~~~ $51, 067 
$417 $250 $1 433 1128 760 $325 ~6 811 

Maryland, Massachusetts. 

43 122 

27 85 
13 28 

3 g 

$623, 435 Sl, 138,830 
$197, 750 $221, 539 

$54, 525 $129, 878 
$150, 994 $201, 104 
$220,166 $586,309 

58 141 

25 51 
$20, 320 $38, 102 

4 12 
$3,830 $11, 562 

21 39 
$16, 440 $26, 540 

21 32 
$16, 440 ~3, 750 

················ 7 . ............... $2, 790 

1, 039 
360 

1,821 
637 

676 1, 043 
$331, 873 $036, 686 

675 1,043 
$381, 707 $636, 686 

................ ·······----····· 
················ ················ 

1 ·····-·········· $166 ················ 

430 963 
•182 870 
562 1,078 
766 1,218 
804 1,387 
838 1, 299 
801 1, 040 
774 908 
804 963 
715 961 
642 941 
492 882 

$30,649 $133, 787 
$5, 225 $21, 453 
$7, 651 $6, 772 

$1G, 793 $•10, 861 

$980 $6•1, 701 

$301,010 
6,370 

$70•1, ,139 
11, 834 

$176, 052 
652, 939 

$33'1,31'1 
3,811,803 

$41, 253 
$3,415 

$122, 710 
$7, 289 

12, 940 81, 150 
$2, 158 ~7, 226 
23, 230 1 3, 376 
$4, 243 $24, 131 
$2, 166 $9, 247 

$16, 410 $23, 231 
$9, 341 $12, 022 

$15, 035 $11, 468 
$1,182 $5, 709 
$1,500 $41,327 

$490 $16, 338 
$<1, 066 $10,252 

....... ""$i;679" $3 252 
s2;635 

$15,016 $65,407 
$8, 00•1 $7, 881 

231 

.Michigan. 

51 

39 
6 
6 

$805, 855 
$149, 965 
$252, 056 
$118,545 
$284, 389 

u3 

32 
$26,368 

7 
$5, 500 

25 
$20, 868 

22 
$19,840 

3 
$1,028 

1,981 
975 

1,120 
$<174, 521 

1,116 
$473,291 

4 
$1,230 

. .............. 
············'.9· 

1,114 
1, 195 
1,206 
1,294 
1,271 
1, 138 
1, 123 
1, 081 
1,120 

970 
952 
928 

$99, 808 
$6,,l63 

$11, 058 
$•15, <13'.l 

$36, 913 

$M3,53fl 
7,209 

$227,6<12 
966, 975 

$67, 320 
$11, 190 

47, 255 
$5, 159 

101, 770 
$16, 663 

$<1, 215 
$11, 682 
$11, 750 
$',!, 659 
$1,351 

$109, 729 
$11, 778 
8'1, 559 

$200 
$1, 682 

$<10, 170 
$9, 786 

2 
3 
4 

10 

11 
1 2 

13 
1 4 

15 
1U 

17 
18 

19 
20 

21 
22 
23 
2<1 

25 
26 

27 
28 

29 
30 

31 
32 
33 
34 
35 
36 
37 
88 
39 
40 
41 
42 

•13 
•1•1 
•15 
,16 

17 

•18 
49 

50 
51 

52 
53 

54 
55 
66 
67 
58 
69 
60 
61 
62 
63 
64 
65 
66 
67 
6l1 
69 
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TABLE 22.-SIIIP AND BOAT BUILDING, 

Minnesota. :Mississippi. :Missouri. New Hampshire. :!:few Jersey. New York. 

1 Number of establishments ................................... . 
Character of organization: 

2 lndlvidual ............................................... · 
3 Firm and limited partnership ........................... .. 
4 Incorporated company .................................... . 

Capital: 
5 Totiil ..................................................... . 
6 Land ................................................ .. 
7 Buildings ............................................. . 
8 Machinery, tools, and Implements .................... . 
9 Cash and sundries .................................... . 

10 Proprietors and firm members .............................. .. 
Salaried offic!ttls, clerks, etc.: 

11 •rota! number ............................... , ............ . 
12 Total salaries ............................................. . 

Officers of corporntions-

26 

19 
4 
2 

$161, 967 
$24,050 
$29, 975 
$44, 782 
$63, 210 

28 

7 
$7,580 

13 
14 

Number ........................................................ . 

Jij 
16 

17 
18 

Salaries ......................................................... . 
General superintendents, managers, clerks, etc.-

Total number .................................... . 
Total salaries .................................... .. 

Mcn-
Number ................................. .. 
Sahiries ..................•....•.....•.....• 

Women-

7 
$7, 580 

7 
$7, 580 

13 

11 
1 
1 

$54,885 
$4, 850 

$11, 850 
$16, 705 
$21, 480 

13 

5 
$4, 500 

3 
$2,000 

2 
52,500 

2 
$2,500 

19 
20 

Number .............................................................. . 
Sn.Jaries ............................................................... . 

Wage-earners, including riieceworkers, and total wages: 
21 Greatest number employed at anyone time during the year. 
22 Least 11 umber employed at any one time during the year .. 
23 Average number ........................................ .. 
24 Wages ................................................... .. 

358 
87 

137 
874,317 

162 
40 
73 

$46,452 

10 

6 
2 
2 

$25,930 
$1, 901 
$2,625 
$7, 627 

$13, 777 

12 

3 
$3, OiO 

············-· ·····-········ 
3 

$3,070 

2 
$2, 680 

1 
$390 

12~ 
·13 
66 

$45, 909 

6 

. .............. . .............. 
$10, 585 
$1, 500 
$2,000 
$1, 725 
$5, 360 

6 

. ............. 
···-·········· 
·············· 
··········-··· 
········-····· .............. 
............... 
·············· 
·············· 
·············· 

9 
5 
5 

$3, 600 

M 

42 
8 

14 

$1, 670, 969 
$178, 054 
$210, 227 
$616, 89•1 
$665, 79·1 

60 

69 
$75, 859 

16 
$30, 3~0 

53 
$'15, 509 

.19 
$14,095 

•l 
$1,41'1 

2,0•J3 
887 

l,·116 
$778, 103 

25 
26 

Men, 16 years and over- • 
Average number.................................. 137 73 66 l,.llli 
Wnges .. .. .. .. . . . . .. .. .. • • . . .. . .. .. . . .... . . .. . .. .. . $74, 317 846, 452 $45, 909 $3, r.oo $778, 103 

27 
28 

29 
30 

81 
82 
33 
3•1 
35 
36 
37 
88 
89 
40 
41 
42 

43 
14 
45 
46 

47 

48 
49 

50 
51 

52 
53 

64 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
6G 
67 
68 
69 

Women, 1~ years and over-

1\r~~:l~ ~~'.':'~.~~:: :::::::::::::::::::::::: :: : :: : :: :::::::::: :: : : ::::::::::::::: ::::::::: ::::: ::::::::::::: : ::::::: :: : ::: 
Children, under 16 yenrs-

Average number ...................................................................................................... .. 
Wages ..................................................... , ........................................................... .. 

Averaie number of wage-earners, inclnding pieceworkers, 
emr, oyed during ench month:1 

l\ en, 16 years and over-
56 4 1, 130 ~~'i,~~~~i: ::: : : : : :: :::: :: : :: : : : : : : :: : : :: : ::: : : : :: : :: :: : 102 52 

107 50 41 5 1, 137 
March ................................................. 188 65 91 6 1,310 
April .................................................. 268 82 82 7 1,401 
May •.................•.............•..........•....... 200 8•1 77 8 1,575 
June .................................................. 163 75 61 6 1, •17'1 

~~~~6~~::::::::::::::::::::::::::::::::::::::::::::: 
125 65 92 5 1,503 
102 79 79 5 1,482 

92 68 63 5 1,518 
October ............................................ , •. 106 91 71 4 1,59·1 
November ............................................. 96 88 49 4 1,5'18 
December ............................................. 93 74 32 4 1,314 

Miscellaneous expenses: 
86,342 Total ................................ , ............. , ....... Sll,401 Sl~i~ $368 8116, 935 

Rent of works ......................................... $2,486 $2,880 $110 $39, 040 
Taxes, not Including internal revenue ................ Sl,529 $260 $82 $41 $6, l.J<l 
Rent of offices, Insurance, interest, and ail sundry $2,572 $840 $3,230 $217 $60,56<1 

expenses not hitherto included. 
Contract work ......................................... $-1, 815 $410 $150 ................. $11, 187 

Materials used: 
Total cost .................................................. $lH, 962 $46,376 $31,914 $2, 625 $716,592 

Lumber, all kinds, including logs, timber, and. knees, 1,195 950 ·Hl 4·1 12, 288 
thousand feet, B. M:. 

Cost ............................................... $81,006 $25,252 $16,576 31, 420 $352, 717 
Iron and steel plates, beams, angles, forginJ,s, bolts, 219,847 118, 950 106, 350 3, 650 8, 50·.I, 712 

spikes, rivet.•, girders, castings, etc., poun s. 
Cost ............................................... $13, 996 1H,988 _34, 293 $300 $107,286 

Anchors and chains purchased .•..........•...••...... $430 $46'1 $26 $15 $1,319 
Cordage-

Wire, feet ......................................... 7,075 2,475 280 ···-·········· 20, 115 
Cost ........................................... $1,046 $185 $26 .............. $1,823 

Manila and hemp, pounds .................... ; ... 6,106 Ji!~fg 950 5-JO 32, 006 
Cost ........................................... Sl,006 $180 $90 $4, 747 

Duck ...................... $526 $1, 188 $118 $3,3•12 
Paints, oils, etc ............. ::::::::::::::::::::::::::: $2,688 $1, 111 $656 ......... $2i,ii' $'19, 9,54 
Oakum and pitcl1 ..................................... $1, 794 $1, 688 Sl,287 $18 $25,57'! 
:blasts and s~ars purchased ............................ $153 $944 $12 $-10 $7,386 
Blocks pure iased ..................................... $203 $lli8 ....... $3;375· $20 $2, 657 
Machinery and boilers purchased ..................... $16, 990 $1,400 ........... $20" $30, 160 
Fittings and furniture purch1ised ..................... $2,453 $90 $19.5 $6, 590 
Fuel. ............................................ : ..... $2,076 $1, 294 $830 $150 $10, 641 
Rent of power and heat ............................... $590 ......... $264' .......... $65' ...... ·· ··$io· $1, 023 
Mill supplies .......................................... $332 $2, 286 
All other materials .................................... $7,498 $5,839 $4, 205 &237 $96, 795 
Freight ................................................ $2, 175 $833 $120 $55 $9, 292 

218 

160 
44 
14 

$6, 138, 915 
$1, 674, 472 

$646, 208 
$1, 373, 6:l6 
$2, 444, 604 

268 

12a 
$154, 070 

12 
$37, 508 

111 
$117, lli8 

10·1 
$118, 109 

7 
$·1,059 

6,539 
2,2•12 
3,464 

$2, 01•1, 788 

8,426 
$2,00G,374 

9 
$1,136 

29 
~N,278 

3, 11<1 
3, 298 
s, 727 
4,2[)0 
4,27'1 
3,9·18 
3,520 
8,26'1 
8,113 
2,983 
2, 776 
2,8,12 

$210, •1•15. 
$70, 095 
$23,0<13 

$101, 752 

$15, 555 

$1, 882, 659 
73, 356 

$976, 362 
7, 621, 589 

$331,•Hl 
$5, 106 

191, 985 
$H,111 
1'10,•JIJU 
$21, 591 
$13, 378 
$80, 1'17 
$5'1, 244 

$~·3g~ 
$G6: 634 
$17, •173 
$28, 514 

$6, 299 
$6, 288 

$19,l, 952 
$20, 387 

Nortll 
Carolina. 

14 

12 
2 

. .................. 

$73, 760 
$21,GOO 

$'2,700 
$22, 185 
$27,275 

17 

2 
$1,200 

................. 

................... 
2 

$1, 200 

2 
$1, 200 

...................... 

................... 

178 
•J•l 
73 

tilH,782 

73 
$3·1, 782 

. -... ~ ........... 

........ -. ~ .... 

. .............. 

. ................ 

65 
7•1 
87 
89 
81 
79 
85 
82 
82 
56 
53 
48 

$2,604 
$1,520 

*1.M 
~30 

.. .................... 

$21,21i3 
399 

$12, 737 
u9,·m5 

$3, 927 
$328 

420 
$26 

13~~1 
$253 

$1,397 

$1~i 
$124 .......... ~ ..... 

......... i%0" 

.......... 53~· 
$295 
~12 

1 The average number of women, 16 years and over, and children, under 16 years, employed during each month, are not included in the table, because of the 
small number reported. . 

I 
I 

'.f 

I ., 

I 
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WOODEN, BY STATES: 1900-Continued. 

Ohio. 

31 

18 
9 
4 

$283, 940 
$90, 050 
$35,880 
$52, 785 

$105, 225 

37 

14 
$9,445 

2 
$1,800 

12 
$7,645 

11 
$7,420 

1 
$225 

743 
148 
368 

$161, 123 

368 
$161, 123 

211 
251 
360 
896 
388 
342 
425 
458 
455 
415 
366 
352 

$23, 908 
$3, 360 
$1, 704 
$6, 994 

$11, 850 

11202, 516 
3, 994 

$147, 879 
629, 367 

$21, 376 
$179 

4,850 
$599 

13,850 
82, 303 
Sl, 874 
SS, 980 
$6,471 

$30 
$63 

$3,694 
Sl, 656 
$2,834 

$203 
$718 

S5,ob6 
SS,571 

Oregon. 

16 

10 
3 
3 

$126,845 
$23, 750 
$6, 200 

$39, 770 
$57, 125 

15 

8 
$10,460 

3 
$3, 600 

5 
$6,860 

5 
$6, 860 

662 
212 
338 

$187, 357 

338 
$187, 357 

306 
310 
350 
279 
346 
330 
326 
355 
423 
316 
313 
39•1 

$8,351 
$1, 865 
Sl, 652 
$3, 503 

$1, 331 

$806, 579 
6,1•12 

$127, 113 
882, 462 

$43,868 
$5, 872 

18,892 
$2, 666 
42, 216 
$7, 021 
$3,824 

$11,151 
$8,516 
$2,810 
Sl,606 

$51,400 
su, a18 

Sl,430 
$35 

$382 
$26, 447 
Sl,120 

Pennsyl
vania. 

35 

23 
8 
4 

$283,401 
$58, 550 
$59,450 
$44, 790 

$120, 611 

41 

13 
$8, 680 

13 
$8, 680 

12 
$8,560 

1 
$120 

527 
231 
257 

$119, 719 

252 
$118, 619 

1 
$250 

•J 
$850 

186 
166 
22•1 
240 
255 
347 
332 
832 
340 
219 
191 
186 

$38, 028 
$3, 223 
$2, 251 
itS,537 

$29, 617 

$176, •198 
•l,008 

$116,138 
802,525 

$27$i~~ 

15, 050 
$1, 565 
53, 070 
$8, 905 

$400 
$3, 297 
$6, 808 

$220 
$179 
$300 

$1, 300 

$2$i~§ 
$431 

$5, 786 
$1, 275 

Rhode 
Island. 

20 

15 

Tennessee. 

3 
2 ............. . 
3 

$540, 847 
$50, 850 
$98, 917 

$164,567 
$226, 513 

19 

8 
$20,440 

6 
$18,MO 

2 
$1, 600 

2 
$1, 600 

$1,020 

......... $326' 
$700 

3 

Texas. 

7 

4 
3 

$10, 930 
$270 

$2, 850 
$2,335 
$5,475 

10 

Virginia. 

27 

18 
8 
1 

$320, 982 
$131, 270 
$27, 240 

$121, 150 
$41, 322 

35 

10 
$10, 100 

10 
$10, 100 

10 
$10, 100 

Washington. West Virginia. Wisconsin. All other 
states.• 

36 

23 
7 
6 

$548,084 
$106, 660 
$80,200 

$110, 375 
$250,849 

39 

22 
$27,572 

3 
$6, ODO 

19 
$21, 572 

19 
$21,572 

4 

1 
1 
2 

$46, 455 
$2,000 
$4, ODO 

$19, 200 
$21, 255 

4 

•i 
$1, 575 

4 
$1, 575 

29 

20 •1 2 
6 2 3 
8 .............. l 

$832, 225 
$263, 700 
$111,000 
$250, 670 
$216,855 

31 

$40,210 5 
$7, 500, 6 
$8,800 7 

$16,010 8 
$7, 900 9 

8 10 

20 .............. 11 
$19,968 ········-····· 12 

4 -··--·······-· 13 
$8,800 -····-··---·-· 14 

16 . ·-· ········-· 15 
$11,168 .............. 16 

12 .••••••••••••• 17 
$9, 968 ......... ···-. 18 

4 .............. 19 
$1, 200 .............. 20 

•130 65 68 362 1, 926 102 927 95 21 
204 65 16 88 336 27 851 11 22 
299 11 33 187 741 53 562 6'1 23 

$210, 009 $2, 560 $19, 815 $97, 681 $510, 301 $20, 20<1 $282, 067 $27, 710 2•1 

299 11 33 187. 732 53 559 64 25 
$210, 009 $2, 560 $19, 815 $97, 681 $508, 051 $20, 204 $281, 667 $27, 710 26 

.............. ····-·······-· .••••••••.•••. ····-···-······· ··········-····· ................ 3 .............. 27 

.......................................... ···-············ ·•••••••••••···· ................ $900 ......... , •.•• 28 

.......................................... ··--············ 9 ····-··········· ··········--···- ···-·········· 29 

.............. ···-·········· ·----········· ···-·····--···-· $2,250 ................ ···············- ···-·········· 30 

209 
235 
299 
368 
858 
350 
33•1 

65 
65 

327· ............. . 
293 
265 
273 
278 

61 
42 
•13 
44 
47 
25 
2'1 
17 
11 
22 
20 
40 

$7' 821 $39 $1 150 
s2, 226 SH l!S·n 
$1,•121 .............. $9 
$3,874 $25 ·········-···· 

$300 

$229, 496 
3,066 

$90,085 
•16'1, 700 

$40, 554 
$2, 468 

SS, 710 
83 

Sl,270 
2, 700 

$150 
$300 

$300 

$90, 845 
3,15 

$42, 959 
63, 150 

$1, 473 
$55 

12•1 
125 
153 
179 
232 
266 
22'1 
230 
2-11 
166 
165 
143 

$10, 582 
$942 

$1, 219 
$8,421 

$72, 418 
912 

$21, 758 
750, 385 

$20,5'!6 
$2,'l!OO 

68, ODO 110 • . • . • . • . • .. . • • 1, 570 
$8, 359 $13 $175 
23,825 400 ····-···7;200" 4,560 
$3, 584 $<15 $1, 240 $733 

$16, 598 $07 $35 $•150 
$9 725 $250 $703 $5, 999 

$'151 $00 $565 $3, 0<19 
$7, 079 .. • • • • • • • • • . . . $70 $3~224153 
$4' 231 $165 ~ 
$1, 000 ....... $i; 4.oo. 8'10, ODO $2, 500 

$045 $25 $1, ODD $775 
&1, 760 . . .. • • . • .. . • • . $50 $4, 702 

., .....• '$756" ................................... ····85,jg' 
$37,609 ......... $iiiii' ....... $2;536' $3,620 

$1 598 $30 ······-······· $1 210 

399 
519 

1,~M 
1,011 

7<13 
780 
902 
6'13 
592 
627 

. 051 

$32,'115 
$4,379 
1!2,317 

$20, 265 

$.'i,454 

$735,050 
12, 636 . 

$206,285 
2, 591,075 

$158, 153 
$17, 4•18 

85,455 
$10, 027 
100, 319 
$16, 787 
$9, 532 

$11, 517 
$16, 121 
$7, 622 
8'1, 677 

$71, 728 
$7, 878 
$6, 280 

$90 
$656 

$126, 016 
$4 227 

82 
25 
28 
40 
•19 
62 
70 
80 
89 
81 
•16 
33 

$1, 780 
$593 
$288 
$899 

$19,854 
539 

$18,423 
39, 500 

$2, 722 

575 
$60 
300 
$50 
$5 

$109 
$2,025 

........... $i70' 

............ $78' 
$531 
$181 

584 
601 
642 
655 
750 
591 
519 
486 
41•1 
46<1 
4•19 
557 

$42,119 
$1,653 
$5, 787 

$2•1,67'1 

$10, 005 

$212, 680 
3,529 

$9•1, 02•1 
1,381, 915 

$46$~~~ 
800 

$100 
7,660 

$1, 260 
$4, 810 
$6, 609 
$9,855 

$754 
$374 

$12, 735 
$2, 720 

$10, 799 
$20 

$1, 291 
$15, 403 

$5,495 

•12 31 
42 32 
00 33 
69 84 
76 85 
76 36 
76 37 
87 38 
75 39 
OG 40 
•16 '11 
50 •12 

$098 48 
$65 •14 

$413 •15 
$120 40 

$100 47 

$11,Ml •18 
290 •19 

$7, •160 50 
10, 070 51 

$625 52 
$150 58 

.............. 54 

.............. 55 

.............. 56 
·•••••·· ·····- 57 
·-············ 58 $733 59 

$650 60 
.............. 61 

$30 62 
$350 63 
$150 M 
$110 55 

···-···---·-·· 66 
$33 67 

$13~gg g~ 
21nclndes establishments distributed ns follows: Arkansas, l; Idaho; l; South Carolina, 2; Vermont, 2. 
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70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
so 
81 
82 
83 
84 
85 
SG 
87 

88 
89 
90 

Produets: 
Total value ......... ·---· .•.•.. --···---·--·--···-····-·---· 

Wooden vessels-
Steam, number ................................... . 

Gross tonnage .......••••..•...•••.•.•........• 
Net tonnage .•••.......••.•..........•.•.•....• 
Value .........•..•.......••..•..........••.•.• 

Sailing, number ................................. .. 
Gross tonnage ................................ . 
Net tonnage ..•••...........•.•.....•...•.•..• 
Value .•......•••..•....•......••.............. 

B~~~i,;~~<;ge::::::::::::::::::::::::::::::::: 
Net tonnage ....•••.•.....•.•.................. 
Value ..•.•....•••••.••......•..... · .......... .. 

Canal boats, number ............................. . 
Gross tonnage .•......••...•...............•... 

~~f u~~~~-~:::::::: :: : :: : :: : : : : : : : :: : : :: : : : : : : : 
ilmall boats, launches and ~hips'; fishing, pleas

ure, life, and row boats, etc., number. 
Value •........••••.••....•.••.•.••..•......••. 

All other products .................................... . 
Amount received for repair work ••.........•.•....... 

Comparison of products: 
91 Number of establishments reporting for both yen.rs ...... . 
92 Value for census year .................................... . 
93 Value ior preceding business year ....................... . 

94 
95 

!l6 
97 
98 
99 

100 
101 
10'2 
103 
104 

105 

i8~ I 

108 
109 
110 
111 
112 
113 
114 
115 
116 

I 1ower: 
Number of establishment.• reporting .•........•..•..•..... 
Total horsepower .•......•.....•••..••..•.......••••.••... 

Owned
Engines-

steam, number ............................... . 
Horsepower .....•. _ .................•...•. 

Gas or gasoliue, number ...................... . 
Horsepower •.•.••..•.•.....••...... _ .... .. 

Water wheels, number ..•.••.••..••.........•...•. 
Horsepower .....•....••••••........••..••• 

Electric motors, number ••. ·--- .••••••••••..•....•• 
Horsepower .•...... -----·------- ••••••.••• 

Other power, horsepower •..••.•.••• _ ••..••.••••.•. 
Rented-

Electric, horsepower_ ............................ . 
Other kind, horsel?ower ••••••. ··---· ............. . 

Furnished to other estabhshments, horsepower .•.•••••••• 

Establishments classified by number of persons employed, 
not including proprietors aud firm members: 

Total number of establishments ......................... . 
No employees ......................................... . 
Under5 ............................................. .. 
5to20 ................................................ . 
21 to50 ............................................... . 
51to100 .............................................. . 
101to250 ............................................. . 
251 to500 ............................................. . 
501to1,000 ........................................... .. 

United States. 

$24, 210, 419 

396 
48, 932 
32,845 

$2, 994, 358 
646 

59, 291 
51, 847 

$3,251,069 
839 

295,508 
251,689 

$3,828,170 
72 

21,434 
19, 949 

$227, 374 
15,448 

$1, 972,825 
$1,070,297 

$10, 866, 326 

898 
$21,&43, 485 
$17, 386, 228 

382 
23, 903 

496 
19, 997 

45 
017 
10 

1,700 
33 

968 
55 

283 
283 
127 

1,072 
198 
211 
361 
152 

81 
51 
14 
4 

TABLE 22.-SHIP AND BOAT BUILDING, 

Alabama. 

$240, 242 

3 
326 
220 

$28,600 
1 
6 
G 

$700 
4 

3,669 
1,859 

$66,250 

··············· ··············· ........... ~ ... 
............... ............... 
............... 
··--··si4.4;692· 

4 
$161,066 
$129, 275 

3 
156 

3 
146 

................. 

................... 
-----·········· ................ 
.................. 
................ ............... 
................ 

10 

California. 

$1, 654, 108 

28 
3,922 
2, 632 

$280, 486 
22 

8,256 
7,530 

$500,860 
35 

6, 726 
5,890 

$141, 750 ................. 
.................. 
................ 
............ 597· 

$100,015 
$87, 980 

$483, 017 

35 
$1,027, 728 
$1, 375, 347 

16 
918 

11 
458 

9 
312 

················ .................. 
................... 
.............. 3. 

20 
125 
10 

89 
............... 4 

1 6 
1 15 
1 6 
2 3 

Connecticut. 

$1,227, 120 

25 
1,102 

980 
$41, 425 

14 
188 
180 

$18, 500 
31 

18, 746 
17, 089 

$534, 600 
4 

3,240 
3,240 

$64, 000 
318 

$72, 107 
$185,872 
$310, 616 

32 
Sl~0,070 

9,997 

15 
81'1 

25 
720 

3 
12 
2 

16 
2 

26 . ................. 

Delaware. 

$360, 117 

B 
443 
233 

$23, 008 
3 

1,600 
1,143 

$47,000 
22 

10,125 
9,457 

$190,456 
················ ................. 
················ ............ 295· 

$29, 142 
$'!, 901 

$65, 550 

8 
$358, 467 
$235, 922 

t; 
170 

8 
170 

·········-······ .................. 
................... . ................... 
·········----··· . ................. 
.................. 

District of Co· 
lumbia. 

$24, 980 

················ ............. , .. 
················ ................ 
................. 
················ 
··············-· ................. 

3 
360 
300 

$7, 980 . ................ 
················ ················ ·············-·· 7 

$500 

········siii;5oo· 

2 
$20, USO 
$23,000 

................. 
--·············· 

................ 

................. 

. .... -........... 

.. .................. 

................. 

..................... . ................. 

. .................. ................. 
40 ............................... . 

................ 0 ............... . 

35 3 11 .............. 3 ............. "i" 
10 2 2 

7 2 ............... . 
1 1 .............. .. 
1 1 ............... . ..... ........ i' i 

............................................. i. :::::::::::::::: :::::::::::::::: 

Ill 
I 



SHIPBUILDING. 235 

WOODEN, BY STATES: 1900-Continued. 

Florida. Georgia. lllinois. Indiana. Iowa. Kentucky. Louisiana. Maine. Maryland. Massaclrnsett,, Michig1m. 

$254, 991 $23, 500 $322, <146 $<165,207 $42, 665 $97,492 $250,307 $2, 491, 765 $862, 034 $1, 760, 574 $1,402, 898 70 

3 3 11 20 6 4 7 14 9 16 17 71 
68 525 198 10,159 454 242 1,040 1,212 1, 701 1,474 4, 710 72 
39 405 124 

"'· 723 
277 242 747 946 582 864 4, o:m 73 

$10, 900 $22,3~ $12,800 $277, 123 $16, 650 $10, 223 $17, 582 $85,340 $69, 775 $158, 275 $301, 400 74 
6 8 ·············· ········----·· 5 1 73 24 128 rn 75 

522 15 40 ···--·-······· ·············· 220 15 26,683 456 8,889 2,88·1 7ti 
394 12 3G ·············· ·····-········ 194 1D 23, 753 295 2,910 2, 7U3 77 

$42,685 $600 $8, 600 .............. ............ 3. $8, 450 $275 $1, 087, 701 $23,891 $384, 00~ $117,250 78 
26 1 2 41 2 20 34 29 2 7V 

1,888 100 GO 21, 500 193 560 3,210 25,286 12,027 2,030 1, 22f> 80 
1,708 100 52 10, 388 171 500 2,686 ~2. 751 10, 911 798 1,-015 81 

$41, 751 $600 $250 $97, 056 $900 $2, 800 $56, 425 $764,875 $169, 820 $36,800 $60, 5li0 82 
-. ----. --..... -................ l ------········ ·············- ····-········· ................. ··········-····· 6 ................... ................... H3 
···--------·-· ............... 100 . ............. ............... ·············- ................. ................ 920 ·-----------···· ------·-······ 84 ................... --············ 75 ·············· .............. ····-········· . ................ -----··---······ 920 ····-·····--···· ................. 85 
........... 97· ............... $1, 600 ............... ........... 40' ·············· ............. 38' . ......... i;9oo· $6,800 .......... s;iioi· .......... 996' 86 ............... 361 52'1 115 274 87 

$20, 671 ---------····· S'lO, 898 $<17, 140 $,l,2<19 $800 $1,93fi $93,571 $35, 354 $208, 964 $241,010 88 
$5,000 -······---- .. ·- $6, 700 ...... $43;888 . ...... $:io;81ii;· $987 $10, 921 $37, 97<1 $17, 780 $162, 699 $99, ~65 89 

$133, 98•1 -··········--· $271,598 $79, 232 $163, 109 $422,304 $538, 014 $809,836 $583,423 90 

14 1 15 (j 9 5 13 102 35 116 40 91 
8253,815 $600 $305, 996 $416, 707 $<11, 740 $69, 727 $225,557 $2,311, 313 $784,493 $1,657,849 Ill, 180,455 92 
SIBS,205 $500 $285, 488 $528, 762 $37,874 $42,310 $186, 863 $1,576,250 $635, 520 $1, 244, 606 $949, 683 93 

2 -------- .. ·---· 5 5 6 2 ? 22 17 40 21 94 
845 ................ 221 388 116 206 '127 612 600 736 1, 85fJ 95 

12 • • • • • • • • • • • .. • 6 11 4 2 13 19 24 34 25 96 
845 .. .. . .. .. .. .. . 215 242 • 96 200 427 <]66 562 619 1, 741 97 

..... .. .. .. .. . • ...... .... .. . 1 1 2 1 ... .. .. .. .. .. ... 1 3 2 3 98 

.. .. • .. • .. .. .. • .. .. .. • • • • • • • 6 6 20 6 .. .. .. .. .. • .. • • • 16 38 36 34 99 

.............. .............. .............. 1 .............. .............. ................ ................ ............... ................ 1 100 

:::::::::::::: :::::::::::::: :::::::::::::: 8~ :::::::::::::: :::::::::::::: :::::::::::::::: ............. 'i" ::::::::::::::: .............. 2. a~ i~~ 
.... • • • .. • . .. • • .. .• . • . • . • • • • .. .. .. .. .. .. .. IO .. .. • .. .. .. .. . .. .. . • • • • .. • .. .. .. • .. .. .. .. . . . 8 .. .. .. .... .. .. . 6 15 103 
................................................................................................................................................................. 104 

100 ............. .. 74 .............. 105 
22 ............. .. 1 .............. 106 

····-·········· ·············· ···-·········· ............................................ ················ ········-···-·································· 35 107 

15 
4 

4 
1 

5 ............ .. 
4 2 

17 
3 
4 
8 

14 
3 
5 
2 

10 
1 
5 
2 

10 15 
1 .............. .. 
3 l 
4 7 ............ : ............. ~ ............. ~.! ............ ~. i ............ :. i 

!.............. 3 !.............. 1 ............... . 

::::::::~::::: :::::::::::::: :::::::::::::: ............ :. :::::::::::::: :::::::::::::: .............. ~. 

115 
43 
17 
30 
11 
7 
5 
1 
1 

43 122 51 1()8 
3 28 10 109 
5 20 13 110 

22 M 10 111 
6 11 8 112 
6 7 6 113 
2 1 2 114 . ............... 1 1 115 ............... ·············-·· 1 116 
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70 

71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
1'15 
86 
87 

88 
89 
90 

MANUFACTURES. 

TABLE 22.-SHIP AND BOAT BUILDING, 

l\Iinnesota. Mississippi. Missouri. New Hampshire. New Jersey. New York. 

Products: 
Total vaJue............. .. . .• ...... •••. .. . . .. . . . . .. . .. . . . . . 8223, 971 6115, 744 $93, 867 $9, 793 $1, 953, 041 $5,423,717 

Wooden vessels-
Stcam, number.................................... 11 25 2 1 

Gross tonnage .. .. .. .. .. .. .. . .. . .. .. . . .. . .. .. .. 627 534 84 10 

~~ri:~,'.~~~:::::::::::::::::::::::::::::::::::: $41,iig ss1.~~~ S-0,2~g $90g 
Sailing, number................................... lf> 14 2 ............ .. 

Gross tonnage................................. 176 193 48 ............. . 
Net tonnage................................... 158 140 48 ............ .. 
Value......................................... $11,085 $12,800 $-000 ............. . 

Barges,number.................................... 5 8 8 ............ .. 
Gross tonnage .. . .. .. .. .. .. .. . . .. .. .. .. .. . .. .. . 664 1, 150 956 ............. . 
Net tonnage................................... 659 946 852 ............ .. 
Value.......................................... $32,429 $22,310 $9,632 ............. . 

canal boats, number ............................................... .-..................................... . 
Gross tonnage ....................................................................................... .. 
Nettonnnge ......................................................................................... .. 
Value ................................................................................................ .. 

Small boats, launches and ships'; fishing, pleasure, 525 4 140 63 
life, and row boats, etc., number. 

Value.......................................... $38, 97fi $517 rt2, 065 $2l 943 
All other products................................. 826, 135 $6, 000 $503 ~150 
Amount received for repair work .. . .. .... . ... . .. . 378, 597 $42, 417 $6'1, 457 $5, 800 

10 87 
581 4,817 
405 2,874 

$55, 605 $535, 252 
80 85 

357 1,400 
240 1,150 

$25,695 $139,697 
40 172 

42,487 62, 100 
37, 328 47,848 

$346,006 $873,66'1 
24 32 

9,815 6,909 
9,805 5,499 

$67,674 $82,850 
301 2,645 

$69, 777 $654, 702 
$6, 520 $155, 305 

$1,381, 104 $2, 982,247 

North 
Carolina, 

$77, 528 

2 
214 
183 

$4, 200 
9 

142 
109 

S6,22Jj .................. 
............... 
................. ............... 
............... 
.............. 
............... 
............... 

9 

$1,028 
$140 

$65, 935 

Comparison of prod uc~5; 
91 Number of establlshments reporting for both years ...... . 
92 Value for census year ..................................... . 

21 
&214,186 
$268,235 

11 
$83, 944 
$49,875 

6 
$74, 752 
$78,817 

5 
$8, 750 
$8, 175 

53 190 11 
$1, 83,1, 081 $4, 821, 975 $75, 703 

93 Value for preceding business year ........................ . 81,473, 395 $4, 068, 740 $55,336 

94 
95 

96 
97 
98 
99 

100 
101 
102 
103 
104 

105 
106 
107 

108 
109 
110 
111 
112 
118 
114 
115 
116 

Power: 
Number of cstublisbments reporting...................... 11 6 2 1 28 82 4 
Total horsepower.......................................... 180 197 142 15 . 2, 152 7, 444 166 

Owned-
Englnes-

Steam, number . ... • .. . .. • .. . . .. .. . .. .. .... ... . 10 1 63 98 5 
Horsepower .. .. .. .... ... . .. .. .. .. ...... .. . 188 182 142 15 2, 094. 5, 714 156 

Ges or'gasollne,number....................... 2 l .............. .............. S 8 ............ . 

waten0~~~~;;~~~ber::::::::::::::::::::::::::::: ........... ~~- ........... :~. :::::::::::::: :::::::::::::: ........... ::. 4g ::::::::::::: 
Electric~~~gr~~~i,;i;ei:.:::::::::::::::::::::::::: ............ 2. :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: ........ :·.~~~- ::::::::::::: 
otherp~~~~~~~~~~o\ver:::::::::::::::::::::::::: ............ ~. :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: ........... 52· ::::::::::::: 

Rented-
Electric1 horsepower............ .. .. . .. .. . . .. .. .. . . .. .. .. .. . . . . . • .. .. . . .. .. . .. . .. .. .. .. .. . .. . .. . . .. .. .. .. . . 20 24 ........... .. 
Other kmd, horsepower . . .. . .. • . .. .. • .. .. .. .. .. . • • 20 .. . .. .. . . . .. . . .. .. .. . . . .. • .. .. .. . .. .. • .. .. 14 70 ............ . 

Furnished to other establishments, horsepower........... 2 . . .. .. .. . .. . .. .. . . . . .. .. .. .. .. .. . .. .. . .. .. 20 oo ........... .. 

Establishments classified by number of persons employed, 
not including proprietors and firm members: 

Total number of establishments........................... ·25 13 10 6 64 

rr~c11~~1-~:~~~:::::::::::::::::::::::::::::::::::::::::: ~ ·---·····--·2· ~ ~ n 
l'to20.................................................. 8 9 4 .............. 20 
21 to 50............... .. . . . ... . .. . .. .. • .. . .. .. . .. .. .. . .. s 2 1 .... .. . .. . .. . . 8 
51to100.......... ... . . .. .. . . . . .. .. .. • . . .. . . .. . .. .. . . . .. 1 . • . •• • • • .. .. .. 1 . ... .. .. .. .. .. 10 
10lto250............................................... 1 .............. .............. .............. 5 
2lilto5UO............................................... .............. .............. .............. .............. 1 
5-0ltol,000 .................................................................................................................. . 

218 
45 
36 
71 
83 
18 
12 
2 
1 

14 
........... 4' 

8 
2 

I 

" 



WOODEN, BY STATES: 1900-Continued. 

Ohio. o.regon. 

$485,581 $654, 385 

15 16 
1, 262 

893 
4, 899 
3, 293 

$76, 177 
2 

$266, 328 
1 

50 l, 443 
34 1, 3fl:J 

$1, 750 $50. 000 
86 6 

9,640 517 
8,610 ·186 

$120,000 $5, 290 
2 .... ,. ......... 

150 ............... 
150 .............. 

$2, 200 
370 

........... ~2· 

$47, 205 $9,025 
$11, 200 $15, 080 

$227,0·19 $308, 662 

25 11 
$417,631 $.J78, 928 
$891,284 $304, 623 

15 2 
553 90 

Pennsyl
vania. 

$'107, 763 

5 
875 
522 

$41, 950 
9 

76 
58 

$15,850 
174 

65,880 
6fl,328 

$125, 000 
3 

300 
260 

$2, 250 
895 

$47, 036 
$1'1, 992 

$160, 625 

30 
$367, 349 
$304, 857 

10 
218 

Rhode 
Island. 

$555, 827 

10 
93 
5G 

$40, 700 
35 

414 
374 

$191, fi50 ............... 
····-·····-··· 
····-··-······ .............. 
·············· ·············· .............. 
·············· 133 

$21, 904 
$100,014 
$195,559 

19 
$555, 193 
$<135, 077 

9 
·137 

SHIPBUILDING. 

Tennessee. Texas. Virginia. 

$8, 097 $12G,44fi $263,802 

2 4 2 
114 325 104 

76 268 63 
$7, 052 $105, 200 $4,400 .............. 2 tll .............. 17 1,.~~~ ···········--- 16 .............. $1, 100 $3, 200 .............. 2 4 

............... 450 '!00 
···-·········· 400 3GO .............. $12, 000 $4, 000 

····-········· ··········-··· ................ -------------· ... -......... ~ ···············-.............. . .............. ················ .............. ···········is· ················ 52 77 

$820 $1,086 $10, 387 
......... $225" $1,400 $15,000 

$5, 060 $226,815 

1 5 23 
$1,000 $12f>, 2f:>O $255,502 
$1,000 $76, 950 $242,035 

............... .............. 14 .............. ·---------···· 1,579 

Washington. West Virginia, Wisconsin. 

$1,505,649 $51, 170 $707, 955 

21 1 12 
6,298 .78 382 
4,953 58 298 

$363, 187 $4,200 $51,410 
30 . ............... .................. 

8,963 ----··-···-··-·· ·------·----··· 
7, 975 ................ ................ 

$495,425 . ... .. . ...... 'i" . ............... 
116 2 

2,478 600 419 
2,183 535 417 

$75, 916 $1, 300 $26,300 
·············--· ··········------ ·······--------
················ ................ ................. 
················ ················ ········-----·· ···············- ................. ........... 88ci' 

394 ·····-····-····· 
$61,289 ·············--· $117, 801 
$79, 900 ········545;fr1a· $11, 819 

$429, 932 $500, 625 

17 4 23 
$908, G77 $51,170 $685, 794 
$625, 227 $45,518 $594, 182 

14 2 13 
1,408 72 1,170 

237 

All other 
sta.tcs. i 

$66, 137 

1 
59 
38 

$2,250 
2 

18 
16 

$580 
2 

62 
62 

$800 
·········-----.............. 
········------. ................ 

112 

$4, 909 
...... $57,"598" 

6 
$66, 537 
$57, 7<?0 

2 
70 

70 

71 
72 
73 
74 
75 
70 
77 
78 
79 
80 
51 
$2 
83 
84 
85 
86 
87 

88 
89 
90 

91 
92 
93 

94 
95 

19 1 11 15 • • • • • • • • • • • • • • • • • • .. • .. • • • • . 19 18 3 25 2 96 
M3 75 209 437 •• .. • .. • • . • • • . • . • .. • • . . . .•• • 734 1, 371 72 1, 138 70 97 

1.............. 2.......................................................... 1................ 1 .............. 98 
10.............. 0 9.......................................................... 2................ 8 .............. 99 

............................ •••••••••·•••• ·•••••·••••••• ......................................................................................................... 100 
···-····- .. ••• ................................................................................................................................................... 101 
.................................................................................... 21 !................ 1 .............. 102 

:::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: ............ ~:~. ··-·········-~~- :::::::::::::::: ............ ::. :::::::::::::: rn~ 
:::::::::::::: :::::::::::~~: :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::: :::::::::::::::: ::::::::::::::~: :::::::::::::::: ::::::::::::::: :::::::::::::: ~g~ 

81 1G 35 20 8 7 27 36 4 29 6 108 

g ........... T g ~ ............ :. ~ ··············3· l :::::::::::::::: i~ i i~5 
10 5 15 9 • • • • • • • • • .. • • • 2 14 6 1 7 2 111 

ft 0 8 2 • • •• .. •••••• •• 1 4 9 S I 4 .............. 112 

:::::::::J!····:·!:: :::::::: :: :J :::::/:: ::::::: ::: :'. I:::::: :::q:::::::::::r :L=.m 
1 Includes establishments distributed as follows: Arkansas, 1; Idaho, 1; South Carolina, 2; Vermont, 2. 



238 MANUF AOTURES. 

TABLE 23.-SHIPBUILDING, GOVERNMENTAL ESTABLISHMENTS, BY STATES: 1900. 

Number of establishments------···- ..... . 

United 
States. 

Capital: 
Total . _ ......... _...................... $54, 291, 011 

Land .............................. $30,412,074 
Buildings ........ ____ ..•.. _. __ ..... $11, 515, 795 
:Machinery, tools, and implements. $8, 543, 293 
Cash and sundries ..... -· ....... -.. $a,819,Rl9 

Salaried officials, clerks, etc.: 
Total numbl'"---·····----······-······ 540 
Totlll salaries.......................... $466,497 

Men-
Number .................... -·- 537 
Snluries .... _ .. _ ....... -.... -. . . $463, 7H8 

W"mnen-
Number ·······-·············-· 3 
Sulariesi···--······--·········· $2,759 

Wage-earners, including pieceworkers, 
and total wages: 

Greatest number employed at any one 
time during the ,-eur ····-·--·····-·· 

Least number employed ut any one 
time during the yc11r -...... ··-··- --· 

Average number ...................•.. 
Wages.·········-··--··-·····--········ 

Men, 16 years 1md over-
AYerage number. ............ . 
Wages ........................ . 

Women, HJ years and over-
Average nutnber .. ........... . 
Wuges •••••••• ------------··-·-

Children, under 16 years-" 
Average number -... -- -- --·---
Wages .....•................... 

Avernge number of wagc-c11rners, includ
ing pieceworkers, employed during each 
month:2 

Men, 16 ye!lrs and m•er-
January ·--·······-···- ....•....... 
February···---······--····--······ 
March .........••................. _ 
April---········-··············---
May ·····--·········-··-··········· June ................•.............. 
JUIY---·········--···········-·--·-
August ........ ····--···········-·-
September ........ _···----_ ....... . 
October .. ··--- __ ···········-------· 
November ..... ----············----
December ........................ . 

.Miscellaneous expenses: 
'£otal ··-····-·····-----···········-----

Rent of offices, insurance, and all 

9,520 

6, QOl 
7,690 

$6,222,263 

7,66°! 
$6,202,882 

25 
$19, 281 

1 
$100 

7,437 
7, 530 
7, 827 
7, 779 
8,185 
8, 090 
7,458 
7, 369 
7, 941 
8,289 
7, 154 
6,909 

$29,064 

California. Illinols.t 

1 

$5,347,090 
$1,156,387 
$1,804, 213 
$2, 2161535 

$169, 955 

112 
$92,857 

112 
$92, 857 

............. 
·········---

1,441 

1,000 
1,176 

$1, 111,486 

1, 162 
$1, 103, 986 

H 
$7, 500 

1, 019 
1, 001 
1,025 
1, 143 
1,161 
1,2•15 
1,408 
1,164 
1,277 
1,247 
1,153 
1,097 

1 

$10, 500 
$2,500 
$5,000 
$3,000 

-----······· 

' 1 
~1, 500 

1 
$1, 500 

............... 
-----···-·--

6 

6 
e 

$4,308 

6 
$4,808 

............. 
--·········· 

6 
6 
6 
6 
6 
G 
6 
6 
6 
G 
6 
6 

Maine. 

1 

$6, 082, 965 
$1, 583,200 
$1~16,135 

83, 630 
$3,000,000 

130 
$31,320 

130 
$81, 320 

·········---
············ 

694 

439 
559 

$470,248 

559 
$470,248 

............. 

............... 

493 
450 
4-14 
478 
512 
560 
627 
628 
661 
688 
610 
555 

1 

$13, 273, 708 
$8,143,882 
$3, 120,:190 
$1, 636, 519 

$372, 917 

82 
$81, 720 

82 
$84, 720 

............. ............. 

1, 634 

1,068 
1, 298 

$902,579 

1,298 
$902,579 

············· 
············· 

1, 128 
1,123 
1,371 
1,450 
1,536 
1,508 
1, 205 
1,293 
1,253 
1,346 
1, 272 
1, 097 

1 

$18, 299, 276 
$14, 345, 875 
$3,089,489 

$74t•, 062 
$117,850 

135 
$138, 489 

132 
$135, 730 

3 
$2, 759 

2,450 

1, 545 
1, 973 

$1, 654, 727 

1,962 
$1, 642, 946 

11 
$11, 781 

1, 978 
2,064 
2,086 
2,000 
2,212 
2,109 
1, 734 
1,968 
2,053 
2,071 
1, 701 
1, &70 

$9,561 

1 

$3 198,451 $899, 603 
$1~0,440 $118, 792 

3,645 $138,505 
$479, 019 $639, 301 
$75, 347 $3,005 

32 8 
$27, 478 $9, 977 

32 8 
$27,478 $9, 977 

............. ·········---
············ ............. 

590 149 

302 73 
397 104 

$307, 913 $47, 667 

397 lM 
$!07, 913 $17, (i(j7 

::::::::::::1:::::::::::: 

1 

$6, 380, 867 
$2, 900, 998 
$1, 291, ,141 
$2, 188, 425 

···········-
40 

$80, 156 

40 
$80, 156 

·········--· 
·········-·· 

2,358 

1,787 
2,094 

~1,fi59,2H 

2,09"1 
$1, ii59, 214 

------····-· 
--·········· 

$798,Ml 
$400, llllO 
$Hill, 97·l 
$150, Hlt~ 

ltSO, 77r. 

·········· ........... 

198 

·ll 
ll:I 

$04,m 

~~ 
$6·J,O~I 

...... ~ . ~'. 
l 

$ll](l 

362 105 2, 302 ~! 
•110 73 2, 358 ·\fl 
-102 117 2, 309 li7 
401 98 2, 115 ii,~ 
889 75 2, 098 llll 
·lH 73 2,0H 1111 
338 136 1, 813 .1\1\ 
3•18 120 1, 787 ri;, 
455 143 2, OfJl ,\~ 
439 118 2, 331 ·1:1 
•153 106 1, 811 ·I~ 
353 80 2, 111 ·Ill 

$1'1,875 ········---· $<1,6251 ........ .. 

sundry expenses .... -___ ........ . 
Contract worlc .......•..... _ .. __ .. . 

5i~:~~~ :::::::::::: :::::::::::: :::::::::::: ::::::::::::: ······$9;5ii4" ----~~:'.~'.~. :::::::::::: ..... ~'.:~:~.J:::::::::: 
Materials used: 

Total cost__ ........... __ ....... , ...... . 
Lumber, all kinds, including logs, 

timber, and knees, thousand 
feet, B. M---------··············· 

Cost·············--·······-···· Pig and scrap iron, taus .. _____ . __ . 
Cost··-----········· .......... . 

Iron and steel plates, beams, 
angles, forgings, bolts,sp!kes,riv
ets, girders,castings, etc., pounds 

Cost-·-----···················-
Anchors ttnd chains pnrchased .... 
Cordage-

Wire, feet··········--····----· 
Cost···----·············-·-

Maniht and hemp, pounds .... 
Cost·········--············ 

Duck ............................. . 
Paints, oils, etc ................... . 
Oakum aud pitch·-············-·-
111asrs and spttrs rmrchascd ....... . 
Blockspurchnsed ··-·······-----·· 
llfachinery and boilers purchased. 
Fittings and furniture purchased. 
Fuel .............................. . 
Mill supplies .................. ___ _ 
All other materials ....•..... _ .... . 
Freight ........................... . 

Products: 
Total vulue ............ _ .............. . 

Barges, number .................. . 
Gross tonnage·-·-·····-----··· 
Net tonniige .................. . 

VnJue _ ·----~----·········· 
Small hoats, launches and ships', 

lile and row boats, etc.-

$3,805, 326 

12,478 
$320, 049 

1,435 
$20, 636 

7,294,846 
$477, ~09 

$9, 96{ 

147, 787 
$18, 212 
592, 388 
$88, 611 
$52, 242 

$177, 575 
$•15, 316 
$2,145 

$28, 085 
$913, 387 
$52, 103 

$158, 103 
$88, 465 

$1, 353, 156 
$68 

$11, 034, 312 
2 

180 
120 

$1,200 

$536, 886" 

1, 7•10 
$43, 556 

20 
$250 

$2,981 

45 
$1, 125 

$205,0121 

' 792 
$19,875 

196 
$3,147 

$8·13, 795 

1,590 
$39, 759 

342 
$5,489 

$1,115,650 

$8~:~ti 
52 

$600 

$243,filS 

•183 
$19, 957 

175 
$788 

1, 200, ooo 12, ooo 200, ooo 2, ooo, ooo 2, 100, ooo 857, 3,rn 
$70, 321 $360 $16, 180 $152, 679 $132, 884 $7' 828 

$326 $200 ··-·--······ ·······-····· $161 $8,082 

$24, 567 

188 
$<!, 700 

26 
$302 

65, 500 
$1,133 

11, 500 .••••• - . • • •• 15, 000 11, 000 6, 000 10, 500 2•J3 
$1,.568 ••.••.• - - - - . $2, 347 $1, 288 $57-l $855 $12 
89, 045 1, 800 23, 796 45, 850 100, 000 18, 100 1, 392 

$11, 208 $180 $3, 966 $7, 557 $11, 490 $2, 578 $2:32 

I 
$76·1, 558 \ $HH. 8110 

3, 9961 llOO 
$99,963 $?,fi!l 

G2l 
$10, 000 

1, 100,000 
$73,H~4 
$1,HJii 

88,5·1-l 
$11, Uli8 
302, 400 
$50,-100 

~f\O,lilli 
~~o.m1 

$10, 032 $2<1 $2, 02·1 $5, 932 $28, 879 $5, 2·!6 $105 
$24, 478 $152 $6, 668 $27, 756 $63.~3660 $8, 112 $1, 973 • • •• MO: OOil • • • • '$f,;tH·~·I 
$2, 175 $72 $751 $6, 237 ;iv $151 $2,18 $38, 122 $~, lMHI 

$l$~~g :::::::::::: ·······$28s- --·-··$i;a58- s11.:§~ i¥g~ ······-$i22· $13~1n 
$109, 083 - ••••• - ··--· $27, 857 $166, 408 $274, 703 $6fil2&'i $6, 0-10 $248, 011 .. "$ii;; i1i~1 

$3, 642 $7, 391 $3, 926 $12, 353 ~1G9 $1, 14U srn,.!76 $f>, IHkl 
$40, 306 • • • • -.. iifiao· $10, 558 $31, 007 $34, 198 $8, 805 $3 069 $27, Olio 1!~, foil 

$320 $200 $1, 75G $9, 572 $8, 296 $893 $717 $66, 211 $f>tH• 
$217, 316 $102, 209 $38li, 127 $452, 890 $113, 882 $1, 708 $71, 6()5 $,~, lir>~I 

-··-···· .. -· -····---$68" ···········- ............. ----··-······ -··········· -····-···-·· ·······--··· ........ .. 

$1, 741,229 $12,000 $764, 022 $1, 361, 816 $3, 895, 689 $546, 312 ~82, 211 
2 

180 
120 

$1, 200 

Number ______________________ _ 
677 .•..•• - • ··-· .•••••••••.. 632 ··-····-····· ............ . 12 

$12, 350 
$248,482 
$285, 480 

3 80 
Value······-·······----······· 

All other products···········--·-· 
Hepair work .. ---·· .........•...... 

1 State instituliou. 

$114, 122 
$4,448,752 ... $852;222· :::::::::::: 
$6, 470, 288 $889, 007 $12, 000 

$63,272 
$367,825 ···-$655;152· ·-$i;7o9;sii4. 
$332, 925 $706, 064 $2, 185, 825 

$2, 000 $36, 500 
$23, 227 $591, 380 •••• " .... 
$55, 784 $1, 870, 673 $1B~,·l~I 

2 The average number of women, 16 years and over, aud children, under 16 yeaTs, employed during each month, arc not included in the table becn.n~o o! th1• 
small number reported. ' 
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TAnLE 23.-SHIPBUILDING, GOVERNMENTAL ESTABLISHMENTS, BY STATES: 1900-Continued. 

United 
States. California. Illinois.l Maine. Massaclm- New York. setts. 

Penn~yl- South Caro· Virginia, Washing-
vanm. lina. ton. 

-------··---~------]-----] 

Comparison of pl'oduct.~: 
Number uf cst11blishments reporting 

for both yen rs ...................•... 
Value for census ycnr --------·----·--
Value for preceding business year ..... 

Power: 
Number of establishments reporting .. 
Totnl horsepower .................... . 

Owned
Engines-

Steam, number ............ . 
Horsepower .......... . 

Gas or gasoline, nlunber .. . 
Horsen.ower .......... . 

Electric n1otofs, number ..... . 
HorRepower .......... . 

Other power, horsepower ..... . 
Establishments ch1Rsifled by number of 
person~ employed, not including pro
prietors and firm members: 

Tot11l number of est1tblishments ..... . 
5 to 20 ............................. , 
51to100 .......................... . 
101to2ii0 ......................... . 
5()1 tu 1,000 ....................... . 
Over 1,000 ....................... .. 

8 
$10, 901, 832 
$8,061,093 

9 
10, 998 

95 
7,465 

1 
10 

197 
2, 733 

790 

9 

1 
$1, 741,229 

$575, 727 

1 
1, 95'1 

rn 
1,555 

--------···· 
·····------· 

45 
3UU 

............ 

1 
$12,000 
$12, 000 

1 
25 

1 
25 

............ 

............. 
-----------· ............. 
............ 

1 

1 1 1 
$764, 022 $1,301,816 $3, 895, 689 
$373, 620 $678,443 $4,286, 93f> 

1 1 1 
980 2,467 2,754 

1G 21 19 
780 1,582 1, 200 

·······-·-·· ............. 1 ............ ............. 10 
11 15 122 

200 4.15 1,544 
············ 440 ·········-··· 

1 

1 1 1 
$546,312 $82, 211 $2,498,n53 
$97, 578 $12,817 $2,023,973 

1 1 1 1 
685 833 950 350 

9 6 7 3 
540 833 GOO 350 

------······ ------------ ............. ----------
-----······- . ............ .............. ........... 

4 ............. ................ --------·-
145 --------···· ............... -·-·------__________ .. _ 

···-···----- 350 ............. 

1 l l 
1 .......... .. 1 - ................................................ ,,, __ .,,. ............... ---·---·--
1 
1 

.................... , ___ ...................... _ ............................... -- .... -- _,, _______ _, l 

.................................................... c .................. -.. 1 ..... ----·-· ......... . 
2 ........... f :::::::::::: __________ 1 __ ············· ············· 1 .................................... . 
4 1 1 ......... .,_ --·--....... 1 ·---·---·-

1 State institution. 
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LOCOMOTIVES. 

By EDWARD H. SANBORN, Er.JJe?'t Special Aqent. 

This report, while it deah; chiefly with locomotives, 
is intended to embrace all classes of self-propelled and 
self-contained engines, including, in addition to rail
road locomotives, traction engines, motor vehicles, and 
steam road rollers. 

Table 1 gives the number and value ih 1900 of loco
motives and other self-propelled engines mrtnufactured 
by the 200 establishments embraced by this report. 

TABLE L-NUMBER AND VALUE OF LOCOMOTIVES AND 
OTHER SELF-PROPELLED ENGINES: 1900. 

Number. Value. 

----
Total ............................................... . 13, 500 $42, 027' 806 

Locomotives: 
2,831 29, 988, 583 

55 115, 802 
155 288, 071 

5 5,000 
6,132 6, 385, 026 
4,192 4,899,443 

130 345, 881 

Steam ................................................ . 
Compressed air .•••••......•........•...•.•••••••....•. 
Electric .............................................. . 
(Tai; ............................................................ . 

if,~t~t1°,1:1e~r!i~~~s_:::::::::::::::::::::::::::::::::::::::::: 
Steam rottd rollers ....................................... .. 

It is impracticable to present sfatistics of capital, 
wage-earners, wages, or materials in this group of 
industries, for the reason that at most of the establish
ments in which these engines were constructed many 
other products also were manufactured, the aggregate 
value being, in some cases, many times greater than the 
value of the engines. Nothing but an arbitrary separa
tion of the statistics named could have been made, and 
:figures thus obtained would he of little v11lue. It is true 
that the bnilc1ing of railway locomotives is for the most 
part a separate and distinct industry, except when con
ducted in railroad repair shops, in which a compara
tively small number of engines were built in 1900-the 
larger part of the products being cars and repltir work. 
But traction engines were built, in 1900, largely in 
works at which farm and other machinery also was 
manufactured to an equai or greater extent; a larg·e 
proportion of the motor vehicles were constructed in 
factories producing bicycles fLnd other articles, while 
road rollers represented only a small part of the output 
of the establishments in which they were built. 

·while the value of the engines enumerated in Table 
1 was $42,027,806, the value of the other products man
ufactured in the same establishments, including the 
amounts received for custom work and repairing, was 
$51, 763,415. It will be seen, therefore, that the statis
tics of capital, labor, fLnd materials for this group of 

industries bear no direct relation to the products sepa
i·ated from the totals, for the purposes of this report. 

Inasmuch as this grouping of products appears at the 
census of 1900 for the first time, it is impossible to 
make comparisons with 1890, except with regard to 
certain statistics relating to locomotives for railroad 
use. 

LOCOl\IOTIVES. 

In presenting· these statistics it is necessary to distin
guish between locomotive works devoted exclusively, 
or for the most part, to the building of locomotives, 
and the repair and construction shops of railroads at 
which the building· of a few locomotives forms but a 
minor feature in connection with other work. 

Table 2 is a comparative summary of the principal 
statistics for locomotivin works, 1890 and 1900. 

TABLE 2.-LOCOMOTIVE \VORKS: COMPARATIVE SUM
MARY, 1890AND1900, WITH INCREASE AND PER CENT 
OF INCREASE. 

1000 1800 

Number of cstttbllshmcnts...... 28 Caplt111.......................... $40, 81H, 793 
'lttlaried otllcials, clerks, etc., 

number....................... 736 S1tl11rlcH......................... $902, 106 
Wage-earners, average number. 19, Oa\I 
Total wngcs ..................... $10,899,liH 

Men, 16 years and over . .. .. 18, 82·1 
Wages ...................... $10,8M,ll2R 

l9 
5'24, 515, 57-1 

IB17 
1$381, GM 

15, 678 
$8, 697, <JHB 

15, G51 
$8,692, 378 

Number. 

9 
$16, 297, 219 

410 
$520, 5-12 

3, 31il 
$2, 202, 12ll 

3,178 
$2, 162, 250 

Per 
cent. 

47.4 
66.5 

132.2 
136. •l 

21. 4 
25.3 
20.3 
2·1.9 

Women, 1G yc1irs nncl over.. 1 
W11ges ...................... $288 ................................. . 
Children, under Hi ym1rs.... 21'1 27 187 692. 6 
Wage" .. .. .. .. .. .. .. . .. .. .. . $'1<1, 698 $5.110 $39, f>88 774, 7 

MlscellaneonH expenses......... $1, 361), 341 $9Hr; :iso $377, 961 38.1 
Cost of materittlH used .......... $20, 17·1, 395 $13, 338, 742 $0, 835, 053 51. 2 
Value of productH .. .. .. .. .. .. .. $35, 209, 0,18 $24, 922, 706 $10, 286, 292 41. 3 
Locomoti vcs: 

Nnmher................ .. .. . 2, 77'! 
Value ....................... $27,121,003 

Other products, value .... _...... $8, 087, 985 

2,409 
$19, 71i2, 405 

$5,170,2Ul 

365 
$7, 308, 598 
$2, 917, 69'1 

16.2 
37.3 
56.4 

1 Includes proprietors and firm members, wiLh their Ralarias; number only 
reported in 1900, but not iucludcrl in this summary. (Sec 'l'11ble 3,) 

During the census yenr 1900 there were 28 establish
ments the sole or chief product of which was locomo
tives. At these works 2,'774 locomotives of all classes 
were built, with an aggregate value o:f $27, 121,063, 
compared with 2,409 locomotiveR, valued at $19, 752,465, 
built in 19 establishments in 1890. In addition, 272 
locomotives, valued at $3,276,393, .were constructed at 
26 railroad shops, making a total of 3,046 locomotives, 
valued at $30,397,456, built in 54: establishments dur
ing the census year 1900. The figures for 1890 do not 
include locomotives built in railroad shops. 

(243) 
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It will be seen that there was a considerable increase 
in the value of locomotives during the ten years. The 
2,409 locomotives built in 1890 had an average value of 
$8,199, while the 2,714 built at locomotive works in 
1900 averaged $9,777 in value, an increase of $1,578, 
or 19. 2 per cent. This increase is due in part to changes 
in size and construction. The increase in number of 

locomotives built in 1900, compared with 1890, appears 
to have been due to the foreign demand, the number 
exported in 1900 being 525, compared with 161 in 1890, 
an increase of 364. The absolute increase between the 
two census years, as shown in Table 2, was 365. 

Table 3 is a summary for locomotive works, by states, 
1900. 

TABLE 3.-LOC01\10TIVE WORKS: SUMMARY BY STATES, 1900. 

______ ! 
Number of establishment• ...................................................... JI 
Capital: 

'.l'ota'~f;~ j~;i~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: I 
Machinery, tools, and implements ...................................... 

1 

Cash nrnl RmHlries ...................................................... . 
Proprietors and firm members .................................................. . 
Salariecl olllci11l~, clerks, etc., number ........................ ~ ................. . 
Salaries .......................................................................... . 
Wage-earners, average number .................................................. . 

Tot~r~~:'.1i\.;1;;; ·1;1;(i;j,:8r: :: ::: :::: :::::::::::::: :::::: :: : : ::: ::: : : : : :: : : : :::::: 
~~~r;:1i:iti·i:;;;,;.;;·1iiici"O,:e;,:::: :: : : : ::::: :::::::::::: ::: : : :: : : : : : : : : : : : : : :: : : :: 
~~YJ~C"1i; ii1iileii6.i·ear.q·:::::::::: · :::: :: : ::::::::: ::: : : :: : : :: : : : : :: : : ::::::: 
WngeH ..................................................... _ ..... _ ........... . 

Miscellnneous expenses: · 
'l'otal ....................................................................... .. 

Rent of works ........................................................... . 
Tnxes. not including internal revenue .................................. . 
Hent of offices, interest, insurance, etc ................................. .. 
Contract work .......................................................... .. 

Materials used: 
Total cost ................................................................... . 

PrinCi.Jlal materials, including mill supplies and freight ................ . 
'.Fuel, mcluding rent of power ancl heat. ................................ . 

Value of products, Including custom work 1md repairing ....................... . 

-
l United 

States. 

28 

$40, 813, 793 
$-!, 471, 617 
$0, 693, 715 

$11, 511, 185 
$18, 137' 276 

10 
736 1 

$902, 196 
19, 039 

$10, 899, 614 
18,824 

$10, 85·1, 628 
1 

~288 
214 

$4,1, 698 

$1, 369, 3.U 
$2, 920 

$128, 703 
$1, 222, 124 

$15, 534 

$20, 174, 395 
$19, 608, 678 

$5ti5, 717 
$35, 209, 048 

Illinois. 

$385, 000 
$75,000 
$55,000 
$81, 000 

$174,oog 

25 
$12, 207 

80 
$53, 5J3 

86 
$03, 5'13 

-············-
1:::::::::::::: 
1···· .......... 
i $6, 675 

$1, 100 
5950 

$4, 625 
1 •••••••••••••• 

! 
$134, 612 
$131, 892 

$'.l, 720 
$225, 300 

New York. Ohio, Pennsyl-

I 
All other 

vania. states.I 

4 8 

$6, 851, 675 
$224, 356 

$1, 028, G81 
$1,570, 168 
$4, 028,470 

1 
107 

$1, 051, 7•12 $20, 134, 539 $12, 390, 837 
$61, 500 $3, 035, 261 $1,075,500 

$183, 3•10 $3, 272, 784 $2, 153, 910 
$183, 204 $4, 175, 674 $5,501,139 
$623, 698 $9, (i50, 820 $3, 660, 288 

. .......... 53· 8 4 
306 150 

$1'17, 719 
4,394 

$2, 660, 001 
4, 370 

$2, 655,.118 

$71, 310 $.J5.1, 118 $216,842 
70·1 9, 374 •l,391 

$412, 980 $5, 508, 381 $2,264, 709 
79.1 9,27,:1 4,300 

$·112, 980 $5,•187, 178 $2,245,509 
l. .............. ·············· . .............. 

$~88 
23 

-------······· ·············· ............ iii .............. lllO 
$4, 295 . .............. $21, 203 $1U,200 

$332,440 $74, 263 $658,410 $207, 547 
$300 

$17,412 
$313, 128 

$1, 600 

$200 $240 $1,080 
$6,809 $58, 350 ~15,2-12 

$67, 254 $585, 892 $251, 225 
·····--------- $13, 934 ------------·· 

$5, 690, 066 
$5, 551, 912 

$138, 154 
$9,492, 891 

$812,812 $9, 600, 875 $3, 936, 030 
$801,5'13 $9$ 321,878 $3,801, 453 
$11, 269 '278, 997 $13,1, 577 

$1, 528, 514 $16, 964, 525 $6, 997, 818 

t Includes establishments rlistributerl as fOllows: Alnbmna, 1; Maryland, l; New Hampshirc, l; New Jersey, 2; North Carolina, l; Rhode Island, l; Vlrginiti, 2. 

This table shows that Pennsylvm1ia led in the manu- as there were only 2 establishments in the state its 
facture, in 1900, with ,18.2 per cent of the total value of totals can not be separately shown. 
products. In 18.90 the state also led in value of prod- Table 4 shows, by states, the. number of locomotives 
ucts, with 44.6 per cent of the total. New York was of each kind built in all establishments, including- rail
second, with 27 per cent. New Jersey was third, but road repair shops, 1900. 

TABLE 4.~NUMBER AND VALUE OF LOOOl\IOTIYES BUILT IN LOCOMOTIVE WORKS AND RAILROAD REPAIR 
SHOPS, BY STATES: 1900. 

AGGREGATE. STEAM. COMPRESSED AIR, BLEO'rRIC. GAS, 

Total. Simple. Compound. 

Num-
her. Value. 

Num- Yalue. her. 

------

I 

\ Nmn- Value. ber. 
Num
ber. Vaine. 

---1-----11-----------------
United States ....•. 3,040 $30, 397, 45G 2,831 5'29, 988, 583 2,502 $213, 000, 538 329 $3, 988, 045 55 $115, 802 155 $288, 071 fi $5, 000 

···---
Jlllnois ................... 80 438, 101 67 420,601 67 420,601 
Michigan ................. 16 107, 011 16 107,011 16 107, 011 
New York ................ 743 81578, mm 718 8, 540,899 670 7, 933, 757 
Ohio ...................... 113 263, 474 33 113,474 33 113, 474 

·····43· --··6a7;i42· ·····25· ···3u,aa· :::::::: :::::::::: :::::::: :::::::: 
.. • .. .. • • . . . • . • • • . • • .. . .. • • • . • . • • .. • .. 80 150, 000 ............... . 

Pennsylvania ............ 1,562 15, 736, 320 l, 1165 15,632,447 1,219 12,504, 981 
ViI•ginia .•................ 121 1, 165, 920 121. 1, Hi5, 920 93 

246 3, 027, 466 30 78, 302 G7 125, 571 ............... . 
28 269,520 ................................................... . 896,400 

All other states 1 .......... ·111 I 4, 108, 231 411 4, 108, 231 •10'1 4,024, 314 7 83,917 •••·•••• ........................................... . 

'IncludeB Alabama, 26; Arkansas, 3: Connecticut, G; Inrliana, 1; Iowa, 8; Kansn.q, 12; Maryland, 2; lllissonri, 2; New Hampshire, 33; New Jersey, 263; North 
Carolina, 3i Rhode Ii;lancl, 29; 'rexns, 9; Vermont1 1; \Yisconsi11 1 13, " 

Inclµdecl among the locomotives reported in 1900 are 
5 mine locomotives driven by gas, v11lued at $5,000; 17 
miniature locomotives, valued at $16,600; and 63 loco
motives driven by gears instead of by direct rod ancl 
crank connection, valued at $247,813. 

As a result of conditions which have necessitated the 
practical reconstruction of the railroarl transportation 
systems of the United States-a work still in progress 
and likely to continue for many years-the period 
between 1890 and 1900 was probably the era of most 
notable development in locomot.iye construction. 

In transportation, as in every other branch of indus
try, the tendency has been toward larger operations, 
necessitating the use of more powerful appliances of 
everr description. The problem has been, as in man
ufacturing, to produce the greatest possible result 
with the smallest expenditure of manual labor. This 
is shown in the continuous increase in the size and 
capacity of freight cars, requiring more powerful loco
motives. 

In 1890 a freight car with a carrying capacity 0£ 
60,000 pounds was deemed adequate for all ordinary 
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requirements, but in ten years the limit has been 
increased to 100,000 pounds, while cars of even greater 
capacity have been constructed. This increase has 
been made possible through the substitution of steel 
for wood in the construction of freight cars. The 
application of the air brake to freight cars has per
mitted freight trains to tmvel with S!tfety at higher 
rates of speed than were practicable a few years ago. 
To meet the use of heavier rolling stock, especially 
locomotives, and the increasing speed of trains, it bas 
become necessary in recent years for the railroads to 
undertake extensive reconstruction, involving the lay
ing of heavier rails and of a firmer and better ballasted 
roadbed, the strengthening of steel bridges or their 
replacement by masonry structures, and the elimination 
of curves and gradel:l approved or deemed unavoidable 
by earlier engineers. Concurrent with the increase 
in the carrying capacity of freight cars, there has been 
a reduction in the length of cars used for the transpor
tation of coal and of iron ore. This shortening of the 
wheel base has resulted in a concentration of the weight 
in a manner not taken into consideration when most of 
the railroads now in operation were planned and con
structed. 

All the changes mentioned, together with the demand 
for higher rates of speed in the pttssenger service, have 
given grettt stimulus to the development of a locomo
tive having greater tractive power and citpftble of run
ning at higher rates of spee.cl than those manufactured 
in 1890. The most important features of this develop 
ment may be summarized as follows: A marked increase 
in size and weight, with increased tractive power and 
speed; the use of larger boilers, with thicker shells; 
larger fire-boxes and increased grate area, made neces
sary by the demand for higher steam pressure and 
greater steam-generating capacity; economy in the use 
of steam, by compounding; and the substitution of steel 
castings for wrought-iron or iron castings for several 
important parts. 
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It is difficult to mea.mre, in exact terms, the increase 
in weight of locomotives since 18DO .. Some figures taken 
from the records of a single locomoti ye establishment 
may be accepted, however, as fofrly representi1tive. In 
1890 the average weight of the locomotives built in this 
plant was 92,000 pounds for the engine alone, exclusive 
of the tender. In 1900 the average weight for the same 
establishment, and on the same basis, was 129, 000 pounds, 
an incremm of 37,000 pounds, or 40.2 Der cent; the aver
agB weight of the complete locomotive, including- ten
der, at this same works, was 158,534 pounds, 01' 79.3 
short tons. Many locomotives exceeding 100 tons in 
weight have been constructed during the past ten years. 
The largest engine thus far built weighed rtbout 133 
tons, or nearly 190 tons with tender, and it is not safe 
to say that even this limit will not be exceeded. 

The continually increasing demands put upon boilers 
by the requirements of heavier traffic and higher rates 
of speed htwe brought about a continuon::; increase in the 
pressure per square inch at which steam is used in loco
motives. In 1870 about 130 pounds was a fair aver
age; in 1890 the iwerag-e was about 160 pounds; within 
the past ten years this has been increased more tlrnn 25 
per cent, and steam is now used frequently at a pres
sure of 225 pounds. 

To meet the increased pressure it has become neces
sary to use heavier steel pfates in the construction of 
boilers. In 18HO it was customary to use plates about 
one-half or nine-sixteenths of ltn inch in thickness for 
boiler shells, but now it is quite common to use plates 
up to seven-eighths of an inch thick; at the same time 
there has been a marked increase in both the length 
and the diameter of boilers. 

With the increasing cli!tmeter and higher steam pres
'mre, the enhwgement of the fire-box and the increase 
of the grate surface became necessary) in order to meet 
the larger steam requirements. For many years the 
'lpace between the locomotive frames afforded n.mple 
room for ns large fl :fire-box n.s wa::; needed. Figure 1 
shows a typical boiler with a narrow :fire-l>ox. 
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:Fm. 1,-Typc ol locomolive boiler with fire-box between the frame. 
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When the space between the frames became too con
tracted, the :fire-box was gradually extended until it oc
cupied all the space between the tires of the driving 
wheels. 'When the possibilities of increasing the grate 
surface by widening the :fire-box within the limits fixed 
by the driving wheels, and also by increasing its length, 
had been exhausted, the necessity for further enlarge
ment led to a radical departure in construction, result
ing in the evolution of a new and distinct type of loco
motive, in which the clriving wheels were moved :forward 
and placed under the barrel or cylindrical portion of 

I 

I 
I , ___ ,_ r · --

the boiler, the :fire-box being supported by a single 
pair of wheels of smaller diameter placed underneath 
so as to permit an increase of its width. This type of 
engine, which has been variously designated by differ
ent builde1·s, is one of the notable developments in lo
comotive construction in recent years, particularly in 
engines intended for passenger service and designed 
for high rates of speed. 

Figure 2 shows a typical broad-fire-box boiler of n•
cent design. 
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FIG. 2.-LocomotiYe boiler with fire-box extending beyond the fmmcs 1wrl ovcrhll!1ging trailing truck, 

The diameter of the barrel of the boiler has been so 
greatly increased that the gain in width of the fire-box 
i.s not fully apparent in the drawing. The latest type 
of wide fire-box resembles, in some respects, the well
known Wootten pattern, which has been used exten
sively in locomotive construction for more than a quar
ter of a century. The W oottcn fire-box was designed 
to burn small sizes and low g-rades of anthracite coal, 
which require a very large grate surface and a thin 

fire. This requirement was met by raising the fire-box 
to the top of the driving wheels and extending it bP
yoncl them on each side. While a very laTge grntt1 
surface was thus obtained, the height of the fire-box 
was Tccluced, and the best results were obtainable onl~· 
with the small sizes of anthracite coal for which thi1:1 
form of boiler was originally designed. The modified 
t:nJe of vV ootten boiler now in common use is shown 
in figure 3. 
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Fm. 3.-Locnmotive boiler with modified Wootten typn nl broad fire-box. 

The latest type of wide fire-box, however, is a radical 
departure from the Wootten boiler, in that it is placed 
wholly behind the driving wheels, and, as it overhang·s 
a pair of low trailing wheels instead of drivers, there 
is no sacrifice of height. While resembling the W ootteu 
type in width, it is radically di1Ierent in its height or 

depth and its relation to the driving wheels. Each of 
these types of fire-box was designed to meet cortnit1 
distinct conditions, which appear to have been fuHilll'll 
by a well-defined step of progress in locomotive con
struction. 

Another radical chang·e in boiler construction is tho 
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recent introduction of the cylindrical, corrugated fire
box, shown in figure 4, wltich has heretofore been used 
mainly in marine boilers. For this type of fire. box, 
which has not yet come into extended use, there are 
claimed certain marked advantages in simplicity of 
construction, great structural strength, and economy in 
:fuel. The most apparent advantages are the preserva
tion of the cylindrical form of the boiler throughout, 
the elimination of all flat surfaces, and the entire avoid
ance of the stay bolts, which are a source of much 
trouble and expense in the ordinary form of locomotive 
boiler. It is claimed also that this type of fire-box 
can be removed from the boiler with comparative ease, 
and that the cost of maintenance and rop11irs is loss than 
for the ordinary form. 

A comparison o:f the grate r1reas obtainable in the 
different types of fire-box shows the :following results: 
Restricting the fire-box to the width between the frames 
and to a maximum length of about 10 feet, a grate arert 
of approximately 27 :-:;quare feet is obfaincd. Extend-

I 
•I 

ing the width to the limits of the space between the 
driving wheels and using the Sil-me. maximum length 
gives a possible grate area of about 35 square feet. In 
the Wootten type, with a possible width of 8 feet and 
a length of 10 feet, 80 square feet of grate surface can 
be had. The later type of broad fire-box offers the 
same possibilities, but a length of 8 feet and a breadth 
of 66 inches, giving an area o:f 44 square feet, probably 
represent the most advantageous dimensions. The 
grate surface 0£ a cylindrical fire-box is usually from 
30 to 35 square feet, but may be more, according to the 
diameter of the boiler. 

Probably the most important improvement during 
the past ten years in locomotive construction has been the 
introduction of the compounding principle in the use 
of steam. The principle is not new, even in this indus
try, as patents for compound locomotives were issued 
in the United Shttes as early as 1846, and an engine of 
this class was built in 1867 at the Shepard Iron Works, 
Buffalo, N. Y. Compound locomotives dicl not come· 

Frn. •1.-Locomotive holler with cylindr!cnl corrngntec1 firc·hox. 

into any general use in the United States, however, 
until within the last decade, although many engines 
em bodying this principle were built in England and 
continental Europe a few years earlier. 

The advantages of compounding, so well' demon
strated in stationary engines, have attained general 
recognition by railroads and by the builders of loco
motives, and a large proportion of the engines built 
each year are constructed upon this principle. During 
the census year 1900, 329 out of a total of 2,831 steam 
locomotives were built with compound cylinders. 

In the compound locomotive the cylinders are of un
equal diameter, so proportioned that steam at a high 
pressure in the smaller cylinder exerts upon the piston 
approximately the same force that is exerted by steam 
at a lower pressure in the larger cylinder. Steam is 
admitted first into the smaller cylinder, where it ex
pends a portion of its initial energy and then passes 
into the larger cylinder, where it performs nn equal 
amount of work by exerting a diminished pressure 
upon a larger surface. This is the principle of com-

pounding, the relative sizes and positions of the cylin
ders being Vltriecl according to the conditions to be met 
by the engine or the ideas of the designer and builder, 
or of the purchaser. While in marine and stationary 
engines the compound principle has been carried with 
success ancl economy to three and four stages of expan
sion in the use of steam, it has not been found practi
cable. to go beyond two stages in compound locomotives. 

The principal types of compound locomotives devel
oped to a point of practical utility, and now in use, may 
be chssifiecl as :follows: 

1. The cross-compound locomotive, which bas one 
high-pressure and one low-pressure cylinder, located 
on opposite sides of the engine. 

2. The four-cylinder compound locomotive, with one 
high-pressure and one low-pressure cylinder on either 
side of the engine, the high-pressure cylinders being 
located either above or below the low-pressure cylinders, 
as conditions' may require. 

3. The four-cylinder b111anced compound locomotive, 
differing from the preceding type in that the high-
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pressure and low-pressure cylinders on either side o:f 
the engine are loca:ted side by side instead o:f one above 
the other, their axes being parallel ancl in the same 
horizontal plane. 

4. The four-cylinder tandem compouncl locomotive, 
which has a high-pressure anrl a low-pressure cylincler 
on each side of the engine, the two cylinders having the 

same axis and both pistons being attached to the same 
rod. 

The difl'erent kinds of compound locomotives are de
scribed in the following pages, the usual arrangement 
o:f cylinders in a single-expansion locomotive being 
given, :for purposes of comparison, in figure 5. 

The simplest forrn of compound locomotive, and that 

Frn. 5.-Common arrangement of cyllnderH in 11 single.expansion locomotive. 

which approaches most nor1rly to one of the common 
types of stationary engine, is the two-cylinder cross
compound, shown in Figure 6. This type of locomo
tive, in which is shown one of the earliest English 
methods o:f compounding, has found consiclerable favor 
in the United States. Among- the B.dvantages claimed 
an~ simplicity o:f construction and adaptability to yary-

ing reqnirements of service. In its present form this 
engine may he used as either compound or simple. In 
starting, in switching, or in any service rnquiring lim
ited movements, direct steam can be admitted into both 
cylinders, a reducing valve being used to lessen the 
pressme at which steam is admitted into the low-pres
sure cylinder, until the work of that cylinder is equal-

Fm. 6.-Armngement of cylin<1ers inn two·crlinder cross-compound locomotive. 
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ized with thf\ high-pressure cylinder. It is claimed that 
there are many conditions of service which make this 
adaptability a decided advantage. The chief objection 
raised against this type of compound locomotive is the 
difficulty of bringing the low-pressure cylinder within 
the limits fixed for the width of the engine. Contin
uous increase in the size of locomotives cfLlls for cylin
ders of larger diameter, and a single low-pressure cylin
der of larg·e diameter on one side of the engine threatens 
to exceed the limits of available space. For many 

' 

I 
' 
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purposes, however, this type of compound locomotive is 
credited with decided advantages, and many of them 
are in use. 

Of the several types of four-cylinder compounds, that 
in which the cylii1ders are plaCl~d with their axes par
allel and in the same vertical plane bas mot with the 
greatest favor and the most general use. The location 
of the high-pressure cylinder nl>ove or below the low
pressnre cylinder is not governed by any fixed rule, 
but is determined by several conditions. Figure 1 

Fm. 7.-A common n,rrn,ngement of cy!indcrij in n, four-cylinder compound locomotive. 

shows thi:::i type with the high-pressure cylinder placed 
above. If the low-pressure cylinder is not so large in 
diameter as to cause clanger of interference with track 
fixtures, station platforms, or any other obstructions 
that may be encountered, it is usually placed below the 
high-pressure cylinder. The shape of the side frames 
of the engine, also, has more or less to do with deter
mining the relative positions of the two cylinders. In 
the type under consideration, the two parallel piston 
rods of each pair of high-pressure and low-p1'essme 
cylinders a1·e attached to a single hetwy crosshead, con
nected with the driving wheels in the manner usual in 
simple engines. This form of compound locomotive 
has found favor because of the simplicity of its con
struction, its well-balanced operation, and the economy 
which its use has demonstrated. 

A more recent modification of the four-cylinder com
pound is that in which the 'high-pressure and low
pressure cylinders in each pair are placed side by side 

inotead of one above the other, as shown in Figure 8. 
This type, which has not yet come into general use, 
involves some ideas in construction radically ditlerent 
from those embodied in any other .form of compound 
locomotives. The low-pressure cylinders lie outside 
the frame of the locomotive on either side, while the 
high-pressure cylinders are inside the frame. Instead 
of attaching both piston rods of each pair of cylinders 
to the same crosshead, as in the type of four-cylinder 
compound just described, the outside rod of each pair 
is connected with crank: pins on the driving wheels, and 
the piston rods of the inside cylinders are connected 
with cranks upon the axle of the forward dr,ivfog 
wheels. The axle cranks and the crank pins on the 
wheels a11e set at different angles, thereby effecting a 
very even distdbution of power in its application to the 
driving wheels. 

The most important advantage claimed for this form 
of construction is that an almost perfect balance is 
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secured for the engine by the use of four cranks instead 
of two1 as In other types of engines. It is claimed 
that such an engine will permit a maximum load on 
the driving wheehi without injury to the track, as 
there is no unbalanced rotating weight in the wheels 

tending either to lift them or to exert an addit10nal 
pressure upon the rails. While this type of locomot~ve 
is of too recent design to have fully demonstrated its 
advantages, it is believed, nevertheless, thttt it will show 
a decided step in advance. 

Fm. 8.-Arrangement of cylinders in a four-cylinder balanced compound locomotive. 

The tandem arrangement of the high-pressure and 
low-pressure cylinders, as shown in Figure 9, was de
signed to obviate the disadvantages of using cylinders 
in parallel. The increased size of locomotives and the 

·-·~ 
~ 

larger diameters of their cylinders threaten to overreach 
the limits of the space allotted. The tandem arrange
ment is claimed to be particularly advanttigeous, be
cause it wiU permit the use of larger low-pressure cy lin-

·-· ~
----·- -~ 

Fm. 9.-Arrangement of cylinders in a four-cylinder tandem compound locomotive, showing cross-section and side elev11tion of one p11ir of cylinders. 

ders than could "be used in any other form of compound 
locomotive. The use of a single piston rod, attached 
to a single crosshead, for each pair of cylinders, simpli
fies the construction and reduces the weight of those 
moving parts. This type of engine has been designed 

specially for heavy freight service, n,nd with a view 
to producing a locomotive of maxill'lum power itnd 
efficiency. 

The causes which have led to the introduction of 
the compound principle in locomotives, and the funda-
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mental principles underlying this double use 0£ steam, 
are concisely stated in a pamphlet recently issued by 
one 0£ the leading locomotive works. 

In stationary engine practice the chief measure of the boiler . 
efficiency is the economical consumption of steam. In most sta
tionary engines the boilers are fired independently, and the draft 
is formed from causes entirely separate and beyond the control of 
the escape of steam from the cylinders. Hence any economy 
shown by the boihers must of necessity be separate and distinct 
from that which may be effected by the engine it~elf. In a loco
motive, however, the amount of work depenc1s entirely upon the 
weight on the driving wheels, the cylimler dimensions being pro
portioned to this weight, and, whether tho locomotive is componntl 
or single expansion, no larger boiler can be provider], after allow
ing for the wheels, frames, and other mm:hanisrn, than the total 
limit of weight permits. The heating surface and grate areas in 
both compound and single-expansion locomotives of the same cla8s 
are practically the same, and the evaporative ef!'tciency of both 
locomotives is chiefly determined by the action of the exhaust, 
which must be of sufftcient intensity in both cases to genemtc the 
amount of steam necessary for utilizing to the best advantage the 
weight on the driving wheels. This is a featnre that does not ap
pear in any stationary engine, so that the compound locomotive 
can not be judged by stationary standards, and the only true com
parison to be made is between locomotives of similar const.ruction 
and weight, equipped in one case with compound and in the other 
with single-expansion cylinders. 

No locomotive, compound or single-expansion, can haul more 
than its adhesion will allow. 'rhe weight on driving wheels is the 
limiting factor in the problem which confronts the locomotive 
engineer. Power can of course be increased by building n lnrger 
engine and augmenting this weight, but in the present construc
tion of tracks and bridges the limit of driving-wheel load has 
almost been reached. Hence in modern locomotive iiractice the 
g-oal before the designer and engineer is to obtain maximum effi
ciency for the minimum weight admissible. 

It is not claimed for compound locomotives that n henvier train 
can be hauled at a given speed than with a single-expansion loco
motive of similar weight and class; but the compound will, at very 
slow speed, on heavy grades, keep a train moving where a single
expansion locomotive will slip and stall. This is due to the pres
sure on the crank pins of the compound being more uniform 
throughout the stroke than is the case with the single-expansion 
locomoti\'e, and also to the fact that, when needed, live steam can 
be admitted to the low-pressure cylinders. 

The principal object in compounding locomotives is to effect fuel 
economy, and this economy is obtainccl-

1. By the consumption of a smaller quantity of steam in the cyl
im1ers than is necessary for a single-expansion locomotive doing 
the same work. 

2. The amount of water evaporated in doing the same work 
being less in the compound, a slower rate of combustion combined 
with a mild exhaust produces a higher efficiency from the coal 
burned. 

One of the obvious advantages of the compound system is that, 
owing to the better utilization of the steam, less demand is made 
upon the boiler, which enables suftlcient steam pressure to be 
maintained with the mild exhaust, due tQ the low tension of the 
::;team when exhausted from the cylinders. This milder exhaust 
does not tear the fire, nor carry unconsumed fuel th1·ough the 
flues into the smoke box and thence out of the smokestack, but 
is sufficient to maintain the necessary rate of combustion in the 
:fire box with n decreased velocity of the. products of cornbustion 
through the fines. 

The heating surfaces of a boiler absol·b heat units from the fire 
and deliver them to the water at a certain rate. If the rate at which 
the products of coml.)ustion are cnnied away exceeds the cnpacity 

of the heating surfaces to absorb and deliver the heat to the water 
in the boiler, .there is a continual waste that cftn be overcome only 
by reducing the velocity of the products of combustion passing 
through the tubes. This is effected by the compound principle. 
It gives, therefore, not only the economy clue to a smaller consnm p
tion of water for the same work, but the additional economy clue 
to slower combustion. It is o bvions that these two ~ources of 
economy are interdependent. 

The improved action of the boiler can he oht.ainecl only by the 
use of the compnunrl principle, while at the same time the use 
of the compound principle enables the locomotive to develop 
its full etneicnc:y under conditions which in a single-expimsion 
locomotive would require a boiler of capacity so large as to be out 
of the question under the circumstances usually governing locomo
t.ive construction. It iA thernfore evident that where both locomo
tives are exact duplicates in all their parts, exeeptiug the cylindern, 
the improved action of the boiler is clue entirely to the compound 
principle, and the percentage of economy should be baserl upon the 
totnl saving in fuel consumption, and not upon the water consump
tion, as in Htationary practice. 

The comparative economy of single-expansion and 
compound locomotives is a much-debated question. 
Many tests have been made 0£ the various types 0£ 
compound engines in comparison with single-expansion 
engines 0£ similar dimensions, and the results have 
shown a very wide range. Some tests have shown for 
the compound locomotive a saving of more than 40 per 
cent in fuel, while under other conditions the economy 
0£ the compound engine has seemed to be very slight. 
The saving 0£ fuel 11lone jg not an entirely adeqnate 
gn,uge 0£ the economy 0£ compound locomotives; due 
allowance must be made, in any comparison of the 
operations 0£ the two classes 0£ engines, £or the fact, 
generally conceded, that the cost 0£ mainteimnce and re
pairs is greater £or a compound engine than £or 11 Himple 
locomotive. Hepeated and long·-extended tests have 
demonstrated beyond question the £act that the com
pound use of ste11111 in 11 locomotive will effect, under 
average conditions, a saving 0£ from 10 to 25 per cent, 
while in some cases, undoubtedly, a much larger econ
omy c11n be shown. 

Among minor improvements in locomotive construc
tion during the past ten years may he noted the larger 
use 0£ steel 9astings in place 0£ cast or wrought iron. 
The first use of steel castings for any important part 0£ 
a locomotive was for driving-wheel centers, formerly 
made 0£ cast iron with rolled steel tires. Steel castings 
have now been substituted very largely £or the cast
-iron centers, with considerable advantage in strength. 
Until within recent years, locomotive frames have 
always been forged from iron or steel. The bnilcling· 
up 0£ a locomotive frame under a hammer is always a 
complic11ted piece 0£ work, and the use 0£ cast-steel 
frames has greatly simplified the construction 0£ this 
part 0£ the locomotive. Experience has demonstrated 
that steel castings can be depended upon with perfpct 
safety both for driving-wheel centers and for frames, 
and the use of this material marks an importtint inno
vation. 

The introduction 0£ the compound principle has 
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'>lccessitated a radical change in valve construction, and 
in locomotives with cylinders arranged in parallel pairs 
a cylinclrical piston valve has been substituted for the 
fiat slide valve used on simple locomotives. The piston 
vitlve has proved to be the most feasible form for cer
tain types of compound locomotives, but, although 
nsecl to some extent, has not yet established unques
tioned superiority over the fiat slide valve in simple 
engines. 

The electric headlight is one of the minor accessories 
which have been developed in recent years. It con
sists of an arc light placed in the usual position upon 
the boiler front, and supplied with cnrl'ent from a 
small, direct-connected dynamo and engine, usually" 
mounted upon the boiler just behind the stack. These 
heacllights furnish light of intense brilliancy, illmninat
ing the track for a long distance in advance of the 
locomotive, and their use has been quite general in 
recent years upon many railroads, particularly in the 
West. 

Hccent developments in the oil supply of the country 
have stinmlittcd the use of liquid fuel upon locomotives, 
particularly in the far-west and Sot1thwest, and many 
locomotives have been equipped with burners for the 
use of crude petroleum. These locomotives required 
no modification in their construction except some slight 
alteration in the armngement of the brickwork in the 
fire-box !ind the tntroduction of the burner::;; the latter 
are very simple in both principle and construction, 
throwing into the fire-box a spray of steam ancl vapor
ized oil, which burns with great freedom and generates 
an intense and steady heat. 

The firing of the huge boilers now in use on the larg
est locomotives is one of the problems which will have 
to be met in the near future, as the ability of the fire
rnai.1 has ii bout reached its limit. Any further increase 
in the size of boilers will make it necessary either to 
add another umn on the engine or to substitute the use 
of a mechanical stoker for hand fabor. A mechanical 
stoker bas been tried experimentally, and apparently 
with satisfactory results, but its use has not been suffi
ciently extended to warrant positive conclusions ns to 
its utility. 

'fhe conditions encountered in railroad traffic in the 
United States have been quite different, in some re
spects, from those existing in Engbml and on the Con
tinent, requiring engines of greater flexibility than 
those generally used abroad. 

Therefore, almost from the very beginning Amer
ican locomotives have been radically different in their 
genera] com.itruction -from those used in Europe. It is 
a marked tribute to the excellence of the American loco
motives, however, that in recent year::; they have been 
purchased in large numbers for railroads in England, 
France, and Russia, where they have been pnt into 
service in competition with types of locomotives to 
which those countries have adhered persistently for 

many years. The growth of the export trade in Amer
ican locomotives during the past ten years is note
worthy. In the fiscal year 1890, which almost coin
cides with the census year, there were exported from the 
Unitecl States 161 locomotives, valued at $1,280,606; 
while during the fiscal year moo there were exported 
525, valued at $5,592,403. 

Table 5 shows the number and value of locomotives 
exported from the United States during each :fiscal 
year from 1890 to 1900, inclusive, as taken from the 
reports on Commerce and Navigation, United States 
Treasury Department. 

TABLE 5.-EXPORTS OF LOCOMOTIVES: 1890 TO 1900. 

FISCAi. YEARS. I Number:- \'alue. 
~~~~~~~~~~~--~~~~-1-~-

lill $1, 280, 606 
~7i> 2, 42·1. 363 

1890 ....................................................... . 
1891. ...................................................... . 

197 1, 717, 715 
1U5 1, 794, 709 

1802 ............................................ , .......... . 
1893 ....................................................... . 

1·12 1, 028, 336 
2f12 2, 37!)t 519 
2n1 CJ 51') '>70 
338 ii; 2~r;: iia1 
•lHR 3, 883, 719 
517 ·1, 728, 748 
5~5 5, 59'2, 403 

189!. ...................................................... . 
1895 ....................................................... . 
1896 ....................................................... . 
1897 •..•••....••.•.• , .••••••••••••••••..••.•.••••.•••••••••. 
1898, ...................................................... . 
1899 ....................................................... . 
1900 ....................................................... . 

American locomotives have found their way into ftll 
p!11:ts of the world, having proved their superiority over 
every type of foreign locomotive with which they have 
been brought in competition. The large export trade 
is dne to several causes. 'While the efficiency and the 
excellence of material and workinanship of the Ameri
can locomotive are important considerntions in many 
cases, questions of price and speedy delivery huve been 
the determining factor. Building, in large numbers, 
locomotives with perfect interchangeal)ility of p!trts, 
and employing labor-saving machinery of the high
est efficiency, American manufacturers have been able 
to construct engines at lower cost and in less time than 
any other builders in the world; and the placing· of many 
large foreign orders in the United States has beei1 clne to 
these facts alone. 

American locomotives owe much of their excellence 
and cheapness to the efficient machines, tools, and proc
esses used in their manufacture. The boiler is bnilt 
in two sections, entirely by power riveting, practically 
the only rivets set by band being those in the single 
ring where the halves are united. Traveling cranes 
handle the sheets during the process of construction, 
and also the completed boiler, so that the use of mere 
human muscle is practically eliminated. Multiple
spindle drilling machines not only bore many holes 
simultaneously, but' can also drill each hole throug·h 
:four or :five sheets at the same operation if desired, 
thus securing absolute uniformity in duplicate parts, 
and at the same time effecting great economy in time 
and labor. Flangfog of such parts as dome rings, 
furnace-door flanges, tube sheets, etc., is done in one 
heat, at a single operation, by powerful hydraulic :flang
ing presses. 

'" 
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The boring and facing of cylinders are done by the which an engine has been built, starting with the raw 
same machine. In the case of a four-cylinder compound material and constructing all the parts; but an engine 
a pair of high-pressure and low-pressure cylinders, with has been assembled and erected ready to run in twenty
tbeir steam chest, which form one casting, are all bored four hours. 
at one operation, and the same machine then faces the Locomotives driven by. compressed air in place of 
ends of the casting. The saving in time and labor and steam have been in use for many decades, and have :found 
the accuracy thus insured warrant the construction of increasing favor in recent years. They are confined 
expensive machinery especially for this work. chiefly to coal mines, where contracted space and imt-

Insteacl of finishing correcting and coupling rods bility to dispose of smoke and gas from steam locomo
singly, several are clamped together ttncl planed or tives have made compressed air particularly useful. 
milled simultaneously, with an expenditure of practi- They have also proved satisfactory in manufacturing 
cally the same time and labor that would be required plants where conditions do not permit the use of steam 
to finish one. Similarly, and with even more marked and where an electric current is not available or desir
economy, four or six frames are planed anc1 slotted as able. There has been no tendency to substitute air for 
one piece. This same principle of multiple work is steam in regufar railroad sei·vice. The conditions 
applied in the manufacture of many of the minor pttrts under ·which compressed-air locomotives are used make 
of the locomotive, as well as in making fittings which it necessary that they be of small dimensions, and this, 
are required in larger number. tog·ethcr with the fact that they are not in demand for 

The light steel plates of which the tender fanks arc the heavy service of ordinary outdoor railroad work, has 
formed are rapidly and accurately pmrnhed for rivet- narrowed their :field. 
ing by machines which automatically space and punch , During the census year 55 compressed-air locomo
the holes and· trim the edge of the plate at the same tives, with an aggregate value of $115,802, were built 
opern.tion. by 4 establishments located in New York and Pennsyl-

'i'he assembling of the finished parts and the erection vania. 'rhe successful application of the principle of 
of the complete locomotive arc characterized by the compounding in steam locomotives has led to the use 
same time and labor-saving methods that are applied in of the same idea in locomotives driven by compressed 
the making of the component parts of the engine. air, and substantial advantage over the single-expansion 
Practically everything is finished and fitted, and some engines is claimed. For the most part, however, the 
of the parts are even painted, before being transferred compressed-air locomotives . have been of the single
to the erecting floor, so that putting the parts together expansion type. For the operation of these locou;i.o
is a rapid operation. The greatest saving of both time tives, air is stored in tanks, v<hich take the place of 
and labor in the erecting shop is m11cle hy the use of boilers, at a pressure of from 600 to 800 pounds per 
overhead traveling cranes powerful enough to pick up square inch. In the single-expansion engine the air is 
the completed engine, making it possible to lift the boiler used at a pressure of about· 100 pouncls, while in the 
for the purpose of placing the wheels h1 position after compound locomotive the pressure ranges as high as 
the frames and cylinders have been attached, or to 800 pounds to the square inch. 
move the engine during erection as much and as fre- The number of electric locomotives built during the 
quently as may be desired, census year was 155, and their aggregate value, $288,071. 

To each portion of the work of erecting the engine Nearly all of these engines were built for use in mines, 
is allotted it sepamte gang of men, each luwing in a field in which they have proved their utility aml have 
a large establishment only one operation to perform. met with much favor. A few electric locomotives of 
For example, one crew does nothing but set gniO.es, large capacity have been built for special service upon 
another sets up the frames, still another attaches the standard-gauge railroads, but for the most part this 
cab fittings, nnd so on. This subdivision and speciali- service has consisted of local switching and service in 
zation of the work greatly expedites the whole opera- the yards of large manufacturing establishments. Thus 
tion, reducing the time necessttry for erecting a . far the substitution of electric locomotives for stemn· 
completed engine to a minimum that iS surprising to propelled engines on long runs has not been undertaken. 
those not familiar with the methods employed. The distinction between an electric locomotive and a 

The time required for the construction of 11 completed railway motor car is somewhat vague and indefinite, as 
locomotive from the raw material varies greatly, ac- a motor car often performs practically all the service 
cording to the requirements of the purchaser and the required of an electric locomotive, not only propelling 
conditions governing tho supply of materials. While itself, but hauling other cars. The motor car has come 
ordinarily it takes several weeks, or even two or three into universal use for street, suburban, and interur
months, to build a locomotive, some remarkable achieve- ban railways. Its work very closely approaches that 
ments in quick work have been made by American of an independent electric locomotive. This report 
builders, either to meet emergencies or to establish deals, however, only with detachable locomotives, not 
records. Eight days is probably the shortest time in eq"11ippec1 to carry passengers or freight. 
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A large proportion of the e1ectric 1ocomotives are 
constructed in shops which do not manufacture elec
trical equipment, but purchase the motors and their 
attachments. On this account their construction is not 
a distinct industry, not really belonging either to the 
locomotive-building or to the electrical-equipment in
dustry. While most electric locomotives are built :for 
operation by current transmitted from central power 
plants, a few have been equipped with storage batteries, 
being used chiefly for light work in manufacturing 
establishments. 

TRACTION ENGINES. 

The manufacture of traction engines is carried on 
chiefly in connection w.itb the construction of agricul
tural machinery, especially thrashing machinery, with 
which they are most largely used. 

Table 6 shows the number and value of traction en
gines made in the United States during th_e census year 
1900. 

TABLE 6.-TRACTION ENGINES: NUMBER AND VALUE, 
BY STATES, 1900. 

Num- TRACTION ENGINES. 

berof 
STATES. es tab-

liSh· Num- Value. men ts. ber. 

United States .•••• _ ..••. ·-···--··· ...•.... --·· 31 6,132 $6, 885,026 

6 977 914, 173 
3 1,310 1, 769, 720 
s 388 408, 640 
3 418 439,2fi6 
7 1,378 1,m0,403 
3 322 300, 748 
6 1, 339 1, 2~2, 08ij 

Indiana .................. ····-····· .. ·············· 
Michigan.-··········-·-···· .. ····-· .. ···•• .. ······· Minnesota ............•.... _ ..................... __ _ 
New York .................. ·--·········--·········· 
Ohio ....................................... ---······ 
Pennsylvania ......... ---······-·--················ 
All other statest ................................... . 

llneludes establishments distributed as follows: California, 2; Illinois, 2; 
and Wiseousin, 2. . 

During 1900, 31 establishments reported the manu
facture of 6,132 traction engines, valued at $6,385,026. 
Michigan reported the largest value of such products, 
3 establishments in that state having constructed 1,310 
engines, aggregating $1, 769, 720 in value. 

P01·table farm engines, mounted on wheels and drawn 
from place to place by horses, have given way very 
largely, in recent years, to traction, or self-propelling 
engines, which have been greatly im1woved. Not only 
do they furnish their own motive power, but they also 
have capacity for drawing a tender and water cart, as 
well as a thrashing machine, and thus do not need horses 
either on the road or in the field, So rapid has been 
the substitution of the traction engine for the old type 
of portable engine that, according to the estimate of 
one large manufacturer of this class of machinery, prob
ably 90 per cent of all the engines used on farms to-day 
are of the self-propelling variety. 

The work demanded of farm engines is exacting. They 
must travel over rough country roads, which _constantly 
subject them to severe strains and shocks; must raise 
steam with any :fuel available; and when used to drive 
machinery must transmit power without any careful 
setting up. It is therefore necessary to dispense with 

delicate adjustments. Few classes of maehinery require 
such elastic construction. Their chief use is for haul
ing the thrashing machine from place to place and fur
nishingpowerfor its operation in the field. Their thrash
ing capacity ranges from 60 to 400 bushels of wheat 
per hour-much depending, however, upon the size and 
ca-pacity of the thrashing machini?. On the Pacific 
coast, where the traction engine has reached its highest 
efficiency in farm work, as many as15 or 20plows have 
been drawn by a single engine, tearing up a strip of 
soil from 20 to 30 feet wide, and sometimes, under 
favorable circumstances, covering 50 acres per day. 
Harrowing and seeding are done similarly, and with 
even more striking speed. 

Traction engines are much used in driving portable 
sawmills, in operating cotton gins, in grading and 
ditching roads, and in an infinite variety of other work 
:for which a readily porfable power is required. While 
the use of the traction engine is most extensive in farm 
work, its adaptation to road service in the transporta
tion of heavy loads is so marked that this service 
promises, with the further development .of the engine 
itself and the improvement of country roads, to increase 
largely. 

The traction engine came into extended use in England 
before its utility was generally recognized in the United 
States, but since its introduction into this country it 
has been materially improved and rendered applicable 
to a much wider range of work. Its construction has 
been much improved, its size and power greatly aug
mented, and its economy of fuel and water notably 
increased. During the past ten years, in particular, this 
development has been marked. Formerly a 15-horse
power engine was considered large, but now 25 horse
power is a common size, and engines up to 35 horse
power are being· built. About 6 horsepower is the 
minimum. Some of the 35-horsepower engines weigh 
about 12 tons, and htwe rear driving wheels 78 inches 
in diameter, with tires from 24 to 32 inches in width. 

As illustrating the capacity and economy of some of 
the larger sizes of traction engines used in :farm work, 
the following particulars of one type of engine con
structed by one of the largest builders may be of inter
est. This is a simple engine with a cylinder 11 by 11 
inches, carrying 140 pounds of steam, nnd making 250 
revolutions per minute. Althoug·h rated at 25 horse
power, this engine will develop nearly 100 brake horse
power. This size of engine is used largely for plowing, 
:for which service the rear wheels are fitted with tires 
36 inches wide, while the tires of the front wheels are 
18 inches wide. Such an engine easily handles 10 plows 
16 inches wide, plowing furrows 6 inches deep ftt the 
rate of 2-~ miles per hour. Under avefitge conditions 
of soil this work is done on a fuel consumption of about 
1,400 pounds of coal in ten hours. For the same work 
about 25 horses would be required. · 

Traction engines formerly were built with only a 
single cylinder, but in recent years many have been 
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constructed with two cylinders, the chief advantage 
being a better balance and therefore a steadier motion. 
The avoidance of dead centers, and the ability to start 
slowly and run at any desired speed, are further advan
tages of no small importance. 

Compounding is another new feature introduced 
during the past five years. The tandem arrangement 
of cylinders is used almost exclusively. The economy 
of the compound traction engine is the subject of dif
ferences of opinion among makers ltnd users, but some 
claim for this type a degree of economy comparable to 
that generally ascribed to the stationary engine of Hirn
ilar principle; its popnhuity is evidenced by the fact 
that one large manufacturer built ltnd sold over 2,000 
compound engines from 1895 to 1900. 

Traction engine boilers are of various types and suited 
to various kinds of fuel. In the eastern !tnd south
ern sections of the United States coal is used almost 
exclusively; in the northern state8 wood is commonly 
used; while in the West straw is n, common fuel. Pe
troleum burners lmve been introduced recently, and 
the use of crude oil promises to work a great change in 
the fuel question in some pitrts of the country. As a 
rule, fewer tubes are used than is customary in the con
struction of stationary boilers, and 8omc makers claim 
advantage for htrge flues and few tubes, especially when 
straw is used for fuel. Hetum-flue boilers also are 
used to a considerable extent. As in stationary engine 
practice, there has been a continuous increase in steam 
pressures, and 150 to 160 pounds represents about the 
present average. 

Power is usually transmitted from the engine shaft 
to the driving wheels by gears, spur gears being the 
most common, although in some types of engines bevel 
gearn and a connecting shaft arc used. A recent inno
vation is the use of sprocket chains in place of gears, 
and great success is claimed for this method of trans
mission. The elasticity so essential in a machine used 
for such rough service is accomplished by the use of 
cushioned gears and spring connections for the driven 
gear upon the driving wheels. Connection between 
the engine and the driving gears is effected by means 
of a friction clutch, of which there are many kinds. 

The link motion is used liirgely in the valve gear, as 
the ability to reverse readily is an essential qtrnlifica
tion. Another form of reversing gcttr much used has 
a single eccentric, the strap of which hits an extended 
arm pivoted in a wooden block placed in a g·uide, the 
angle of which can be varied so as either to reverse the 
engine or simply to change the travel of the valve. 

Internal-combustion engines, using gasoline, have 
been adapted for traction purposes in recent years, but 
thus far they have been used chiefly in small sizes, and 
have not as yet demonstrated their superiority over 
~team where greater power is required. 

MOTOR VEHICLES. 

The term motor vehicles, as used in this report, is 
intended to embrace all classes of self-propelled car
riages, wagons, or trucks used for the conveyance of 
passengers or for the transportation of merchandise. 
Of such vehicles, variously designated as automobiles, 
motor carriages, or autotrucks, 4,192 were constructed 
in the United States during the census year, and their 
aggregate value, as reported. by the manufacturers, was 
$4,899,443. These vehicles were constructed in 109 
establishments. 

As but .few of these establishments were devoted ex
clusively to this work, and as in many cases their oper
ations covered only a portion of the census year or were 
not continuous during that period, it is impracticable 
to give any statistics relating to the industry beyond 
the quantity and value of the product. The industry 
was too indefinite during the census year, and too es
sentially in its early stages of development, to give any 
value to statistics of capital invested, materials, labor, 
and wages. 

In many establishments the building of motor vehi
cles was largely experimental and merely incidental to 
much larger operations of different character. To a 
considerable extent also the manufacture of automo
biles consisted chiefly of assembling parts purchased 
from different makers, a feature of the industry that is 
assuming gTeater prominence as the various parts be
come perfected and their manufactnrc specialized. In 
the short time that has elapsed since the -first commer
cial production 'of automobiles, numerous makes of 
engines, boilers, undcrframes, and all accessory parts 
have been put upon the market. Carriage bodies for 
automobiles are largely fumished by vehicle manufac
turers. With this rapid specia1ization there are com
paratively few establishments in which all the parts of 
a complete motor vehicle are manufactured. 

The large number of motor vehicles made during the 
census year was the output of factories devoted either 
chiefly or wholly to this product. Bicycle factories 
figure largely in the industry, and a considerable num
ber of automobiles were constmcted by carriage build
ers. A great many small machine shops each built 
from one to half a dozen motor vehicles, mostly, how
ever, in an experimental way. 

The 4,192 motor vehicles constructed during the 
census year were divided as follows: Steam carriages, 
1,681, valued at $1,147,927; electric vehicles, 1,575, 
valued at $2,873,464; automobiles using hydrocarbon 
motors, 936, valued at $878,052. 

Table 7 shows the number and value of 'each type of 
motor vehicle manufactured in various states and in the 
entire country during the census year 1900. 
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TABLE 7 ,-MOTOR VEHICLES: NUMBER AND VALUE, BY STATES, 1900. 

b 
'I TOTAL. 

Num er 
STEAM. ELECTRIC, llYDROCARI!ON, 

STATES. 
of eRtE\b· l-----11--..,.----1----.----1----,----

lish- Num-[ 
men ts. ber. Value. 

Num
ber. Value. Num

ber. Value. Num
ber. Value. 

-------------------------·---11-----1----------1----
United States ...................................................... . 109 4, 192 $4, 899, 443 1,681 $1,1<17, 927 1,575 $2,873,464 936 $878,052 

California ............... : ............................................... . 
Connecticut ............................................................. . 
Illinois ................................................................. .. 
Indiana .................................................................. . 
Maine .................•......•................•.......................... 

4 6 9, 350 
4 911 1,899,592 
6 671 758, 777 
4 55 61, 915 
3 13 13, 100 

"'"84: .. ... 59;250· .... 7aa· .. i; 679; 397. 0 9,3.50 
97 160, 945 

16 13, 600 604 699, 177 51 46,000 
-·--···· ··-------·-- 22 24,415 33 37, 500 

1 600 '""ii' . .... 12;000' 12 12, 500 
6 7,500 8 6,UOO Maryland ............................................................... . 

Massachusetts .......................................................... .. 
3 25 55,50Ll 

17 1, 198 789, 892 1,106 724, 700 4 7,500 88 57,612 
1 2,200 27 400 Missouri ................................................................. . 3 28 29, 600 "'"34' ·····25;755· 27 

129 299, 050 85 12n:soo New Jersey .............................................................. . 
New York .............................................................. .. 

8 248 452, 655 
21 624 471, 547 376 266,822 21 23,025 227 181, 700 

42 79, 200 161,400 . ........... 146 Ohio ................................................................... .. 
Pennsylvania .......................................................... .. 

8 188 240, 600 
13 74 73,450 39 84, 650 9 15, 000 26 28,800 

11, 250 109 19,650 Wisconsin .............................................................. .. 
All other states ......................................................... .. 

Although spasmodic efforts were made during a period 
of nearly seventy-five years to produce a practical self
propellcd vehicle for road use, it is only within the past 
ten years that a successful motor carriage has been 
evolved, and it is even more recently that the construc
tion of such vehicles has become an established industry. 
But little attention was given to the problems involved 
in automobile construction in the United States until 
the possibilities of the motor car hacl been demonstrated 
by the building of several successful types in France; 
but the awakening of interest in self-propelled vehicles 
in this country has been followed by the same progress 
that has characterized the development of many other 
American industries. The improvement of the storage 
battery for a time centered attention upon the possi
bilities of electricity as a motive power for automobiles, 
but the efforts of the many inventors who attacked the 
problem called into use all available forms of power, 
and there bas been notable progress along several dis
tinct lines. Few industries involving such a degree of 
mechanical skill and ingenuity and presenting so many 
new problems for solution have developed so rapidly, 
both in ideas and in commercial results. Notwithstand
ing the large number of motor vehicles constructed 
during the census year, the industry was still in the 
experimental stage, and its development promises to be 
as remarkable as the expansion of the bicycle industry. 

Motor vehicles are of three distinct types or el asses: 
1. Steam carriages. 
2. Hydrocarbon automobiles. 
3. Electric vehicles. 
Each of these types is a strong claimant for public 

favor, and each has evolved rapidly from the experi
mental stage to a practical vehicle, capable of continu
ous operation on ordinary roads. As each of these 
classes of motor carriages has its points of merit and 
its ardent advocates, it is not within the province of 
this report to pass judgment upon any of them or to 
determine which is rightly entitled to claim superiority. 
A brief description of the essential features of the sev
eral types, and some account of the mechanical progress 
which theh development has stimulated, will suffice as 

6 124 30, 900 
9 27 12,565 

15 .. .... 2;500' 4 2, 750 2 21 7,315 

an outline of the early stage in what promises to become 
u great industry. · 

The earliest attempts to construct motor vehicle:s 
were based upon the use of steam as the motive power, 
and in the evolution of this type of carriage to its pres
ent form, both boiler ancl engine have been reduced to 
a compact form and light weight which are a triumph 
of mechanictLl skill and ingenuity. Automobile boilers 
are of many forms, embodying the principles of several 
types of stationary steam generators. Vertical fire
tube boilers are chiefly used, and several forms of 
water-tube boilers, in the designing of which a large 
amount of ingenuity appears to have been expended, 
are also in use In the construction of fire-tube boil
ers both steel and copper are used, not only for shells 
but also for tubes. 

In several of the popular makes of fire-tube automo
bile boilers the lengths range from 13 to 18 inches and 
the diameters run £rorn 14: to 16 inches. As a bir 
specimen of these boilers, one tluit is used very largely 
has a copper shell 14: inches high and 14: inches in 
diameter, and about 300 half-inch copper tubes. Such a 
boiler as this has a heating surface of about 4:2 square 
feet, and under proper conditions will develop between 
3 and 4: horsepower. The shell of this boiler is a sec
tion of seamless drawn-copper tube, with ends flanged 
outwardly and riveted to the flue plates. The copper 
tubes also are cold drawn and seamless, imd sixty-five 
one-thousandths or about one-sixteenth of an ineh in 
thickness. 

Another boiler of similar size and style is made of 
five thirty-second inch fire-box steel, with a hen.vily 
riveted double-strap butt joint. Still another has for 
a shell a piece of seamless drawn-steel tubing. In some 
boilers the fine plates are flanged outward and riveted 
inside the shell; in others fl.at flue plates are riveted 
on the outflangecl ends of the shells, and then again both 
of these forms of construction are used in the same 
boiler. Still another method of constructiob is the use 
of a seamless pressed-steel shell and head tLll in one 
piece, the other end being :flanged and riveted inside 
the shell. This gives only one riveted joint in the 
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whole boiler. A characteristic feature of a type of fire
tube automobile boiler that is much used is the false top 
which is placed above the water level to form a dry 
steani chamber. 

The working steam pressure of these classes of fire
tube boilers ordinarily ranges from 150 to 180 pounds 
to the square inch, while for some of them the makers 
claim safety at five or six times the working pressure. 

Of water-tube boilers the types are numerous, embrac
ing straight, horizontal tubes connecting two narrow, 
upright heads, pipe coils in great variety, vertical, 
spirally curved or inclined tubes, suspended U tubes, 
and many other modifications or combinations of these 
forms of construction. 

The chief advantages claimed for water-tube boilers 
for motor vehicles ltre: compactness and light weight, 
mpid generation of steam, ability to use higher pres
sure, and greater safety due to absence of pressure upon 
any large surfaces. The respective merits of fire-tube 
and water-tube boilers for automobile use, however, 
are subj~ct to the same differences of opinion that man
ifest themselves among the friends of similar types of 
stationary boilers. 

Liquid fuel is used in nearly all steam-motor vehicles. 
Gasoline is most commonly used in preference to kero
sene, because of the greater ease with which it is vapor
ized, and the more complete combustion which takes 
place. Kerosene requires larger and more complicated 
burners, which are more difficult to regulate than those 
used for gasoline. 

The princ·.iples involved in the use of gasoline are: 
The storage, in a tank under air pressure, of a supply 
sufficient to feed the oil to the burner as desired; a 
heated vaporizing tube, coil, or cell in which the liquid is 
turned into vapor; and a burner by which the vaporized 
gasoline mixed with air is consumed and the flame ap
p.lied to a large area of the heating surface of the steam 
generator. 'rhe vaporization of the fuel is effected by 
the heat of the flame itself when once ignited, but when 
the bur.ner is started cold, an auxiliary vaporizer is 
required for the initial ignition of the fuel, and for 
this purpose a variety of devices are used. Sometimes 
a U-shapecl tube is used for this purpose, being heated 
by a torch or any convenient fire and then temporarily 
im;erted in the burner, its hot surface giving Ruflicient 
temporary gasification of the :fuel to permit its ignition, 
and thereby starting the regular vaporizer. A drip 
cup, in which a small quantity of gasoline is ignited, is 
also used to heat the vaporizing tubes in starting the 
fire, and several other devices of greater or less con
venience are used for the same purpose. 

The common type of gasoline burner is a hollow 
circular plate with nurnerous tube-lined perforations. 
Around or between these tubes are small holes opening 
into the hollow interior of the plate. The mixture of 
air and vaporized gasoline enters the hollow plate and 
is ignited as it escapes through the small perforations. 

PART IV--llfANF---17 

The :further supply of air necessary for perfect com
bustion comes through the tubes which pass through 
the plate, and mingles with the burning gasoline at the 
point of ignition. By this type of burner an intense 
heat is created over a large sul'face, and steam can be 
generated quickly and continuously. 

Of steam engines for automobile propulsion there is 
a great range in style and size. There are, however, 
three principal types or classes which include most of 
the engines that have demonstrated their practical 
utility. These may be designated as single and double 
acting, and compound. 

The most popular type is the double-acting engine 
with 2 cylinders, a machine that has been brought to a 
high state of efficiency and reduced to very compact 
form. These engines operate vertically and are placed 
close to the boiler, to the shell of which they are some
times attached. A double steam chest is usually placed 
between the 2 cylindei·s. The driving sprocket is in 
the middle of the shaft, the eccentrics on either side, 
and the cranks at the ends. Nearly all engines of this 
type have the link motion, and D slide valves are most 
commonly used, although some engines have piston 
valves. The boiler feed pump is usually connected 
with one of the crossheads. In one make of steam 
carriage of this class the engine has cylinders 2t inches 
in diameter, with a stroke of 4 inc.bes, and-with a 
speed of 300 to 400 revolutions 4 to 5 hor13epower is 
developed. Another engine has cylinders of 3 inches 
diameter and 4 inches stroke; another has cylinders 2-S 
by 3 inches, and is rated at 4 horsepower; still another 
has cylinders 2t by 3t inches, and yields about 4t 
horsepower. 

Some of the makers inclose the engines in tight 
metal casings to protect the working parts from dust 
and dirt. 

The single-acting steam engine, which has come into 
use for motor vehicles, bas two or more cylinders, in 
which impulse is given in only one direction, one end 
of each cylinder being open. In some respects this 
type resembles the gasoline engine, chiefly in its piston, 
which is of the trunk type-a hollow cylinder open at 
one encl. A well-known French engine of this kind is 
built with :from 2 to () cylinders with cam-operated 
poppet valves. 

A more advanced development of this type is found 
in an American engine with 4 single-acting cylinders, 
the steam inlet and exhaust being controlled by a single 
rotary cylindrical valve. The piston rods of these 4. 
cylinders connect in pairs with 2 crank shafts, both of 
which are geared to the main driving shaft of the 
vehicle. 

The chief advantage of the. single-acting type of 
steam engine is simplicity of construction, the absence 
of stuffing boxes and crossheads, and the simple form of 
valve, which reduces the working and wearing parts 
to a minimum. As steam is used only on one-half 
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of the stroke-or, more properly, on the alternate 
strokes-a four-cylinder engine of the single-acting type 
is ordinarily rated at about the same power as a two
cylincler double-acting engine of similar dimensions. 

Compound steam engines have been successfully 
adapted to automobile propulsion, the two·cy linder cross 
compound being the type used for this purpose. These 
arc constructed in a variety of styles, the vertical type 
being most used, although horizontal engines are intro
duced on some classes of heavy motor vehicles. 

Apart from the more economical use of steam which 
a compound engine permits, the reserve power of these 
engines constitutes one of their chief advantages in 
automobile work. When there is necessity for a sud
den increase of power beyond the normal output of 
the compound engine, direct r;team can be admitted 
into both high and low pressure cylinders, and the 
engine then becomes a two-cyl.inder singfo-exptmsion 
engine. This use of an intercepting valve which will 
admit direct steam into the low-pressure cylinder is rt 

common feature of compound automobile engines, and 
one which has contributed largely to their success. 

The hydrocarbon motor, or gasoline engine, has 
proved to he one of the most popular and efficient 
powers for driving automobiles, and the rapid evolu
tion of this machine is one of the interesting phases of 
the developn:rent of the motor-vehicle. 

Simplicity in construction, higher. efficiency obtain
able by the direct application of the energy contained 
in the fuel, and the nse of more powerful motors than 
other forms permit under given conditions are some 
of the advantages claimed for internal-combustion en
gines for automobile use. In their earlier forms hydro
carbon motors were open to many objections, but most 
of these have been removed in the rapid progress that 
has been made within a period of two or three years. 
The weight and dimensions of the engines have been 
materially reduced, and the excessive vibration of the 
earlier single-cylinder motors has disappeared in· the 
multi-cylinder machines, with more perfectly balanced 
moving parts. The increasing use of this class of en
gines, -particularly where high power and speed arc 
required, attests the popularity of this form of motor. 

Gasoline is the fuel usecl almost exclusively in the 
United States for internal-combustion automobile en
gines, although several motors using kerosene have 
been produced, with claims for all the points of advan
tage ascribed to gasoline engines. 

There is a wide range in the size and construction of 
gasoline engines, from the single-cylinder motor of 
simplest form to the three or four cylinder type of com
plicated construction, and from the small cycle motor 
to powerful racing en.gines of 40 horsepower and up
ward. In no feature of the motor vehicle industr.v is 
there such a diversity of types as in hydrocarbon motors. 
Within the limits of such a report as this it is possible 
only to mention briefly a few of the characteristic 
features of th1s system of propulsion. 

The essential features of the internal-combustion auto
mobile engine are the carburetter, which vaporizes the 
gasoline, mixes it in suitable proportions with air, and 
feeds the explosive mixture to the cylinder; the cylin
der itself, in which the energy of the explosion is trans
formed into motive power; and the ig·nition device, by 
which the charge of mixed gasoline v11por and air is 
fired. 

The carburetters, or vaporizers, are of several types, 
employing in each case different principle;i. The eitTly 
carburetter of Daimler, to whom the nntomobi1e indus
try is chiefly indebted for the use of liqnicl fuel in gas 
engines, was a simple device in which air was drawn 
through a small vessel of gasoline, thus taking up suf
:fieient vapor to form an effective explosive mixture. 
The carburetters now mostly used, however, accomplish 
the vaporization of the gasoline by means of u. needle 
valve through which 11 fine spray of the liquid i::; drawn 
hythe inrushing air following the suction stroke of the 
piston in the cylinder of the engine. The supply of 
gasoline through thh; needle valve is regulated by a iioat 
H.ttached to the valve spindle and controlled by viLrious 
forms of springs and weighted levers. 

Various devices have been designed as substitutes for 
the complicated float-feed carburetters, nmong them 
being simple mixing valves, in which the suction of the 
air drawn into the engine cylinder mises 11 spring-bn.1-
anced mushroom valve and admits a spmy of gasoline, 
which is carried by the air into the cylirnfor. Another 
type of carburetter of simple form filters the air supply 
through successive di::;ks of wire gauze upon which gaso
line is allowed to drip. The tendency appears to be 
toward the tdmplification of the carburetter nnd the 
substitution of devices of less delicate mechanism but 
equal efficiency of operation. 

Gas engines used on motor vehicles are chiefly of the 
4-cycle type, in which 4 strokes, or 2 complete revolu
tiom;, are necessary for the 4 successive n,ct1:1 which con
stitute a complete operation. The first stroke drn.ws 
into the cylinder a supply of gas, the second stroke 
compresses this gas, on the third stroke the charge ex
plodes and gives impulse to the piston, anc1 the fourth 
stroke expels the products of combustion from tho cyl
inder. Several 2-cycle engines are made which perform 
all of these acts in the 2 strokes or 1 revolution, hut 
thus far these engines have not reached the point of 
efficiency demonstrated for the 4-cycle type. The dis
advantage of receiving impulse during only one stroke 
in four in the 4-cyele engine has been overcome by pro
viding 2, 3, or even 4 cylinders, so that more frequent 
impulse and more regular and uniform operation n.re 
assured. 

Among the typical arrangements of cylinders and 
driving mechanism may be mentioned the following: 

A single-cylinder horizontal engine, transmitting its 
power direct to the driven ftxle by a chain iwd sprocket. 

A horizontal double opposed-cylinder engine, i. e., 
two cylinders placed on opposite sides of the cmnk. shaft. 

I 

I 
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A vertical engine of 2 or more cylinders with a 
crank shaft at right angles to the driven axle, and trans
mitting power either by bevel gears direct to the axle 
or by bevel gears and chain and sprocket. 

A vertical engine of 2 or more cylinders with crank 
shaft parallel to the driven axle, and driving by a chain 
and sprocket. 

While these constitute the chief types of automobile 
gasoline engines, there are numerous modifications and 
variations of the arrangements indicated. 

The ignition device by which the fuel charge is 
exploded in the cylinder is of several distinct types, 
which may be grouped under the two general classes of 
hot tubes and electric sparkers. The hot tube consists 
of a tube of metal ancl porcelain, one end opening direct 
into the cylinder, and heated by an external gf1s flame. 
The gas admitted into ·the cylinder enters this incan
descent tube, is ignited, and explodes the entire charge 
in the cylinder. 

The electric spark, however, is by far the most com
mon means of ignition, and current for this purpose is 
·furnished either by a primary battery or by a small 
dynamo or magneto-generator driven by the motor 
engine of the vehicle. 

There are numerous other details of hydrocarbon 
motor vehicles that are of interest and importance, and 
in the development of which rapid progress has been 
made since the manufacture of trntomobiles was under
taken on a commercial scale in the United States; among 
which might be mentioned the variorni devices for re
versing the power and changing speed, the different 
methods of cooling cylinders hy air and by water
jackets, exhaust mufflers, etc., but their consideration 
is not called for in a report which is intended to deal 
with only the outlines of the industry. 

The possibilities of the electrical propulsion of motor 
vehicles have received a very large share of the atten
tion which has been centered ou the various problems 
o:f the automobile, and some of the earliest successful 
American motor carriages were driven by electricity. 
Safety, freedom from noise and odor, ease of control, 
great flexibility of the power, and simplicity of the 
mechanical features of the electric automobile arc rec
ognized advantages over other methods of propulsion; 
but the limited range of travel, due to dependence upon 

charging stations, has tended to restrict the use of 
electric vehicles to strictly local service. Where only 
short runs are to be made and high speed is not a con
sicle·ration, or where the service fa intermittent, elec
tricity has proved to be an ideal power for automobiles, 
but their limitations have practically excluded this class 
of vehicles from the touring field, where the use of 
the automobile is becoming more and more popular. 

The storage battery, which is the sole dependence of 
the electric vehicle, has been much improved since its 
first 11pplication to this work, and recent developments 
point to even more marked advancement in the direc
tion of lessened weight and cost, greater capacity within 
the limits of the vehicle, and decreased cost of opera
tion, all of which promise a wider field and larger use 
for this power. If the increasing use of electric vehicles 
shall lead to the multiplication of charging stations, the 
limits of their usefulness will be still further extended. 

STEAJ\I ROAD ROLLERS. 

The steam road roller, which is really a mod~fied 
form of tmction engine, has come into extended use in 
the United States as a result of the improvements in 
roadmaking. Hoad rollers were imported from Eng-
land about twenty-five years ago, but are now manu
factnred in this country in sufficient quantities to meet .····· .. · 
all demands .. During the census year 130 st1lanr road· 
rollers, valued at $345,881, were manufactured by 8 
establishments, located in New Jersey, New York, 
Ohio, and Pennsylvania. 

While the original type of English road roller, with 
its two large wheels at the rear and a single small wheel 
in front, has been retained and greatly improved lJy 
American manufacturers, a new' type has been evolved 
to meet the lighter requirements of street paving. In 
this type of machine the rolling surface consists of a 
single large, hollow c1rum. The frame of the machine 
is carried upon the projecting axles of this drum, and 
the weight of the engine and boiler is divided between 
this large drum and a smaller one, which is pivoted :for 
steering purposes. These rollers are made in a wide 
range of sizes and weights, and the work for which 
they are generally used is quite distinct from that of 
the larger and more massive rollers used chiefly for 
heavy highway work. 
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CARS, STEAM RAILROAD. 

By GEORGE A. HUTCHINS. 

HISTORICAL AND DESCRIPTIVE. 

A report of the manufacture of cars and general shop 
construction and repairs by steam l'l1ilroad companies, 
and bf steam railroad cars, not including those made 
by railroad companies, should be prefaced by a brief 
account of the marvelous growth of that in<l.ustry, 
effected by invention, experience, and changed require
ments. The development and importance of rnilroads 
in the United States have been commensurate with the 
economic growth and political power of the nation. 

The railroad hi an important factor in human prog
ress, and haH promoted the unification of the nation, by 
bringing men more elosely together, and by furnishing 
the means of satisfying their wants with the varied 
treasures and products of the earth. Indeed, this vast 
network of railwa,ys has become the arterial system of 
national life, carrying to and fro the commerce of the 
nation and making· the world one vast umrket. Eve;·y 
sphere of the social, industrial, and political world 
reiiects the marvelous achievements of this itgent of 
transportation. 

The American railroad car is the outcome of a re
markable yet gTadual development. Invention has fol
lowed invention, discovery has succeeded discovery, 
until, from the old-fashioned stage-coaeb placed on an 
unstable frame, with four ihtnged wheels, and heated 
with a warming pan, has been developed the luxury o:f 
the private car of to-day. 

The railway was the invention of Eno·land at that 
• 0 ' 

time leader of the world in the knowledge of the useful 
arts. There the power of 8team was first utilized and 
first applied to locomotion. The use of rntrs for trans
portation can be traced as far back ns the year 1734, 
when l{alph Allen eon8tructed a stone car which was 
clearly the forerunner of the freight cat' of to-day. 
The first passenger car was constructed in 1814. It 
consisted simply of the body of ri stage-coach mounted 
on a wooden frame with flanged wheels. · It waf.I natural 
that the stage-coach should be selected as a model, for 
in it the conveniences of travel had been most highly 
developed, and it was also a matter of economy, for 
the stage owners became railroad promoters and trans
formed their displaced vehicles into railway coaches. 1 

1 One Hundred Years of American Commerce, Vol. l, page 113. 

In 1825 the Stockton and Darlington Railway of Eng
land was opened, and trains of coal cars with one pas
senger coach were run regularly. The coach was well 
patronized for a time, but when the novelty wore off 
the faster stage-coaches mrriecl the passengers. 

The railway system which had its origin in England 
was quickly a<l.opted in the United States. In 1827 a 
crude railway was constructed between Quincy and Bos
ton for the purpose of transporting granite for Bunker 
Hill monument. The Delaware and Hudson Canal 
Company, in 1829, opened a road from Honesdale, to 
Carbondale, Pa., a distance of 16 miles, over which the 
first locomotive was run in this countl'y. About the 
same time the South Carolina Railroad was begun. The 
first division of the Baltimore and Ohio road was opened 
in 1830. It was at ~rst opemted by horsepower, but 
steam locomotion 'Vas substituted in 1832. As early as 
1840 a well defined svstem of milroads had been estab
lished in New Engla;1cl, and prior to 1845 the Peunsyl
vanitt and Reading was in operation, running to the coal 
fields of Pennsylvania. By means of these and subse
quently constructed lines, the Atlantic states were put 
in close communication with the vast mineral supplies 
upon which is based the industrial and commercial 
development of the country. 

In Americn, the changes in car construction have been 
marked. The first important modifications were made 
necessary by the speed developed in the locomotive. 
\Vith. increased speed, the light, cast-iron wheels first 
demanded attention. The slmpe of the tread and flange 
was developed by Knight. Edgftl' and Winans devel
oped the "chilled" features, and Davis altered the dis
position of the metal and introduced into the cast-iron 
wheel a wrought-iron ring, thus perfecting the chill 
and strengthenirig the wheel. The light, unsteady cars 
easily adapted themselves to the unevennes1:1 of the road, 
but the new conditions of speed demanded a stronger 
l'ltil, a more stable car frame, a flexible truck, and 
improvement in bmkes. Indeed, the development of 
the locomotive has necessitated a scientific development 
of the entire railway system. 

Adaptation to circumstances has changed the rail 
from the rude wooden stringer with a piece of stmp iron 
spiked along the top, to the present refined section of 
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steel, whose every dimension, angle, and curve a1·e ex
actly suited to the tremendous strain it has to bear. 

In 1833, Ross Wimins, of Baltimore, built three long 
cars, each capable of seating 60 passengers. ·with these 
originated the American passenger car of the present 
day, and to Winans is due the adoption of cars with 
longer and more stable frames, having bogie or swivel-
ing four-wheeled trucks at each end. These cars 
were a marked improvement upon the old coach, yet 
they have been aptly called "combinations of incon
veniences." Until late in the fifties the springs were 
made of india rubber. These were unsatisfactory 
because of their tendency to harden with age, and grad
ually they were replaced by steel springs. 'l'he cars 
had no raised roof. The windows were glazed in solid 
without any sa::1h 1 because of the fear that accidents 
would surely follow should they be opened. The 
methods of ventilation supplied an abundance o:f dust 

·and cinders. The lighting was poor. The heat was 
supplied by cast-iron ::;toves which broiled those who sat 
near them, while they failed to warm those who did not. 

The proper ventilation o:f cars is a problem that has 
not yet been satisfactorily solved. The successful sys
tem must at all times supply a sufficient quantity o:f air, 
without creating a draft, lowering the temperature, 01· 

admitting dust, cinders, smoke, or gases. Probably 
the best· system provides for the admission of air from 
the exterior of the ca.r to steam pipes where it may be 
heated before it reaches the interfor. 

The demand for adequate lighting has resulted in the 
adoption of a number of- different systems. Electric 
lights are clean, cool, safe, and very desirable, but in 
their present stage of development they are too ex
pensive for general use. The Pintsch system of light
ing, which uses a high quality of oil gas, :furnishes a 
desirable light and one which works well practically. 
It is safe, clean, o:f nominal cost, and in case o:f col
lisions or derailment does not :furnish :fuel to the flames. 

Many o:f the dangers o:f the old platform, buffer, and 
coupler were eliminated by the pafonts of Colonel 
Miller, in 1867, but it was not until after the dining 
car was introduced that the importance of a safe, covered 
passageway came to be fully recognized. This need was 
met by Mr. Pullman in his "vestibuled train," which 
not only provides for the convenience and safety of the 
passengers while going from one car to another, but at 
the same time :furnishes a bu:ffer extending :from plat
form to roof, thus producing one o:f the best anti
telescoping :features and greatly lessening the danger 
to human life in case of collision. The brake, with its 
wonderful development from the old hand brake to the 
air brake patented by Westinghouse; and the modern 
coupler, which is the result o:f countless experiments 
and over 6,500 patented inventions, have eliminated 
many of the dangers of the old methods and devices. 
Each year shows a marked improvement in :features 
contributing to the comfort and safety o:f the passenger, 

and in providing cheap, speedy, regular, ar:d adequate 
transportation in cars especially adapted to the needs of 
the public. 

In the construction o:f :freight cars; the change has 
been equally marked. Many devices for the protection 
of life and. property have been readily adopted. There 
is a general tendency toward specialization. No longer 
are grain, beef, :fruits, and oil shipped in the same kind 
o:f cars. The transportation o:f various kinds of prod
ucts has called into being cars peculiarly adapted to 
each· class of :freight, so that scores of different kinds 
o:f cars are now constructed to meet the demands o:f 
shippers. Perishaole articles are now conveyed in 
cars which insure their preservation. 

The tendency o:f the changes in the modern :freight 
car is toward increased weight, strength, size, and con
venience. In developing these qualities steel has been 
used in some cases to replace wood, and, in other cases, 
steel plates have been used to strengthen wooden con
struction. Ten years ago the steel car industry was in 
its infancy, but its growth during the decade has been 
phen.omenal. At present the Pressed Steel Car Com
pany, o:f Pittsburg, Pa., using in the manufacture of it<i 
product over1,600tons o:f steel a day, is the largest single 
consumer o:f steel h1 the world. The changes have . 
resulted in an increased carrying capacity o:f the cars, 
a decrease in the relative dead weight moved, and a 
better paying load. Marked advances in the avel'flge 
capacity per car have been made in the last few years. 
The normal capacity in the sixties was itbout 15,000 
pounds. The capacity increased to 28,000 in 18'73; to 
4:0,000 in 1875; to 60,000 in 1885; to 70,000 in 1895; 
while at the present time cars with a capacity o:f 80,000 
to 100,000 pounds are in every-day use. 

The economy of heavy loading has been indisputably 
provecl. According to figures o:f the Industrial Com
mission, the average train load for the United States, as 
a whole, increased from about 17 5 tons of paying :freight 
in 1890 to 243. 5 tons in 1899. . 

The movement toward combination began among the 
railroads earlier than in industrial lines, and made pos
sible ''through trains" by which goods could be shipped 
long· distances rapidly and at low rates. 

The changes that have taken place in business methods 
have been largely due to improved methods of trans
portation. The traffic o:f railroads has become the 
greatest single business ever carried on in the annals of 
the world, all other business contributing to swell its 
volume. It has beco·me one o:f the greatest factors in 
chang·ing the conditions of supply and demand and 
revolutionizing the habits and aspirations o:f mankind. 

The service o:f railroads in the United States may 
perhaps be best shown by the statement that during 
1900 the passenger mileage amounted to upward of 
1,600,000,000 miles, a journey o:f 211 miles per capita 
for the population of the country. The ton mileage of 
:freight amounted to 141,599,000,000 tons; that is, the 
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freight service of the country was equivalent to the 
carriage of this amount of freight 1 mile. 1 

The census year was characterized by extraordinary 
activity in construction. Table 15 shows that in the car 
department 144,505 cars were constructed for steam rail
ways, and 8,376, 769 cars were repaired. In the motive 
department of the railroad repair shops 272 locomotives 
were built, and 1,375,265 were repaired. The number 
of repairs shown for cars and locomotives may include 
several repairs oh the sn,me car or locomotive. It must 
not be inferred that the number of single cars and loco
motives reach so large a total. The total value of all 
new equipment manufactured and work necessary to 
keep the vast amount of rolling stock in repair during 
the year was $308,748,457. 

A study of economic history and industrial progress 
leads to the conclusion that in no other country has the 
development of the car industry been more rapid than 
in the United States. Transportation of persons and 
property with ease, speed, and safety has ever been the 
aim of railroad promoters a.ncl the demand of the Ameri
can people, and as a result, the railway system of the 
United States to-day is the most progressive a.nd among 
the most perfect in the world. 

The statistics presented in the following tables 
embrace the operations of establishments engaged in 
the construction of "cars, steam railroad, not including 
operations of railroad companies," and "cars and gen
eral shop construction and repairs by steam railroad 
companies," during the census year. In these tables 
the figures showing the manufacture of street cars, 
whether horse, cable, or electric, appear only where 
they were constructed as a by-product in large plants 
engaged in the manufacture of steam railway cars. In 
the motive power and machinery dep11rtment, the report 
of the number of locomotives built and repaired does 
not include the operations of the regular locomotive 
works in the country, but only those constructed and 
repaired by the railroad companies in their repair 
shops. The report of the bridge and building depn.rt
ment includes the shop work only. 

In reporting the operations of steam railroad com
panies, where cars were constructed and repaired for 
the U8e of the corporation operating the plant, the 
value of products equals ~he cost of labor, materials, and 
miscellaneous expenses incident to the manufacture of 
same. It was deemed inexpedient to estimate the mar
ket value of the cars constructed for, and repair work 
done on cars owned by the railroad companies operating 
their own plants; therefore- an increase over cost is 
shown only on Cttrs constructed for other railroad com
panies or contract work done for other establishments. 
Table 1 presents a combined summary for the indus
tries-cars, steam railroad, not including operations of 
railroad companies, and cars and general shop construc
tion and repairs by steam railroad companies. 

1 Report of Industrial Commission, VoL XIX, page 262 f. 

TABLE 1.-CARS, STEAM RAILROAD: COMBINED SUM
MARY FOR THE UNITED STATES, 1900. 

Cars, steam Cars and 
geneml shop railroacl, not construction 

Total. incluclin!{ nnd rep1tirs orerations 
o railroad by steam 
companies. milrond 

companies. 

Nnmber of establishments. --- --· __ --- l, 361 65 1, 296 
Cnpit1il: 

Total--·--· ....................... $207, 904, 125 $88, 323, 852 $119, 580, 273 
Land ........... ______________ $21, 283, 501 $4, 306,BOB $16, \176, 693 Bnlldlngs ...... ______________ $45, 860, 155 $9, 229, 810 $36, (i30, 8·15 
M11chinery, tools, and imple-

$87, 9S7, 255 $28, 44R, 582 mcnL~ ... ---------------·--- $9, 53R, 673 
Cash and sundries.---·- ______ $102, 773, 214 $65, 248, 561 $37, 524, 653 

Salar!ed officials, clerks, etc., number. 8, 462 l, 866 7, 005 SalttrJcs. ____ ------ ________________ .... $7, 74R, 379 $1, 588, 132 $6, 210, 2·17 
Wage-earners, aycrage number ______ 207, 105 88, 453 173, 652 
Total wages-------------------------- $ll3, 049, 623 $16, 987, 294 $96, 002, 329 
Jv!iscellaneous expenses ___ . ____ . ____ • $9, 131, 216 $2, 837, 229 $6, 293, 987 
Cost of m11terh1ls used .... ----- _____ .. $171, 281, 760 $61, 742, 747 $109, 539, 013 
Value of products 1 __ ... _ ....... ---- __ $308, 748, 'J57 890, 510, 180 $218, 238, 277 

1 Including custom work and repairing by steam railroad companies. 

The combined summary in Table 1 shows that in the 
census year there were 1,361 establishments, with a cap
ital of ~207,904,125, employing 215,567 wage-earners 
and sahnii)d. officials, with wages and salaries aggregat
ing $120, 798,002. The materials used cost $171,281, 760 
and the value of products aggregated $308, 748,457. 

Of the 1,361 establishments in the com bin eel industry, 
1,296, or 95.2 per cent, were operated by railroad com
panies. These establishments reported a capital invested 
of $119,580,273, or 57.5 per cent of the capital of the 
combined industry. Of 8,462 salaried officio.ls, 7,096, 
or 83. 9 per cent, were employed in shops operated by 
railroad companies, and received $6,210,247, or 80.1 per 
cent of the total salaries paid in this industry. 

The total number of wage-earners, 207,105, received 
$113,049,623. There were 173,652 wage-earners em
ployed in railroad repair shops, who receivec1$96,062,329; 
that is, 83. 8 per cent of the total number of wage-earners 
engaged in this industry were employed by est11blish~ 
ments operated by railroad companies, and received 85 
per cent of the total wages. 

Of the total cost of materials, $109,539,013, or 64 per 
cent, was reported for establishments opern.ted by rail
road compani.es, and of the $308, 748,457 reported for 
the total value of the pl'odnct, $218,238,277, or 70. 7 
per cent, was reported for railroad repair shops. 

Steam railroad companies engaged in the constrnction 
and repair of cars in 1900, bad an average capital of 
$92,191, with 139 salaried officials and wage-earners, 
and salaries and wages a.ggregating $78,914. The cost 
of materials for each plant averaged $84,521, and the 
average product was $168,394. 

The avemge capital per establishment in plants not 
operated by steam railroad companies, in 1900, was 
$1,358,828. The number of wage-earners and salaried 
officials per establishment was 536, with wages and sal
aries aggregating $285,007. The cost of materials per 
establishment was $949,888, and the value of products 
was $1,392,464. 

The amount of capital per wage-earner, as deduced 
from the report of railroad repair shops, was $689, and 
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in car construction the reports show $2,640 capital per 
wage-earner. This difference· is due mainly to the fact 
that car-construction plants not operated in connection 
with railroad companies usually have more cash on hand, 
bills receivable, unsettled ledger accounts, stock in proc
ess of manufacture, and finished products on hand tha11 
does the plant whose product is immediately converted 
to its own use. The cost of materials and the value of 
the product per wage-earner for railroad repair shops 
were $631 and $1,257, respectively, while plants not 

operated by railroad companies reported $1,846 for the 
cost of materials m;ed, and $2, 706 for value of product 
per wage-earner. 

Table 2 presents a comparative summary of the com
bined industries, as reported at the several censuses 
from 1850 to 1900, inclusive, with the per cent of 
increase for each decade. 

Since the beginning of the second quarter of the last 
· century, the manufacture and repair of cars for stemn 

railways has developed until it produces an annual prod-

TABLH 2.-CAilS, STEAM RAILROAD: COMPAHATIVE SUMMARY, 1850 TO 1900, WITH PER OEN'r OF INCREASE FOR 
EACH DECADE. 

1900 

Numher of cstabllsbmcnts .. .... .. . ..... ...... ..... . 1, 3!il 
C!tpitnl .............................................. $207,90.J,125 
Sulnricd officials, clerks, etc., number . . . . . . . . . . . . . . . ~. 4G2 

Sa1nrie;.; ____ --·· .. .. . .. ... . . ..... .. . ...•. ....... .. $7, 748,379 
\Vage-earners,uveragennmber.... ... ... .. . ... . .. . .. 207, 105 

Tot!l! wuges . . . .. . .. .. .. .. . .. .. . .. . .. . . .. . .. .. . .. $113, 0-1\1, 023 
l\ft!n, JG ye1us an<! over.............................. 20tl, 345 

18110 

787 
$119, 833, GK7 

a2, 061 
"$2, 34:1, 91-1 

137, \Jf'il 
$76, 290, 21\~ 

137,35~ 

1860 

DATE OF CKSSU8, -------1---.:>R CENT OF INCR!lASE. 

1800 1870 1860 18ii0 
1Sii0 I to to to to moo rnoo 1s70 isoo 

1880• 1870 

, ____ , ____ ---- ------------
170 G2 41 72. 9 302. 9 17<1. 2 fil. 2 

$'16, 632, 792 $2, 9f13. 717 $896, 015 

~:~ f:l i;i 
15, 931 ll, 179 1, 554 

$9, 6f;9, 9!l2 ~1. 237,.152 $661, 708 
15, liVO :l, ln 1, 5fi4 

78. 5 G20. 5 •lli3, 1 229. 1 
218.0 ............................. . 
230.6 ............................. . 
50, l 7Gll.l 401.1 10~. 6 
48. 2 G89. 8 f>80. 0 80. 2 
50. 2 775. 4 3U1. 0 104.1 

\l'Hge" .. : ........................................ ~112,842,Hi:l 
Women, lG )·ears and over .. ... .. .. .... ... .. .... .. .. 471 

$76, 127' li11 .... .. 
(I) 20 (l) 7 ... ~~~:'.'.~~ • 48. 2 

23.3 .. i;8io:u· .... isr,:7· :::::::::: 
20.8 

382 .... .. 
Wages........................................... $138,878 

Cbil<1 ren, under 16 years.................. .. .. .. .. .. 289 
$114,U39 .... .. (') (') ........... . 

14.7 ..... i4:a· :::::::::: :::::::::: 
WHgeH........................................... $68,592 

l\fiscellanemrn expenses............................. $9,131,216 
CORt of materials used............................... Sl71, 281, 760 
Value of products'.................................. $308, 748, 457 

')~ IJ 

$47, 8~2 : : : : : : 
$1, 725, 113 

$111, 236, 012 

221 ...................... .. 
(1) ....................... .. 

("l I (') (') 
$18,117, 707 $1,841,3H $1,393,676 

48.5 ····-· ---- ·······--· ......... . 
4~1: g .... 5ii' 0 ..... 883."9" ...... i-2.'i 

$199, fi.J5, 435 ...... li31, 070, 734 $1, 302, 013 $2, 493, 558 54. 7 542. 2 622. l 72. r; 

---------------~··--------- ~-~-"--~~-'-~~-'-~~-'-~~ 

1 Not reported separately. 
'Not reported. . . . . 
•Includes proprietors and firm members, with their salaries; number only reported m 1900, but not rncluded in tb1s table. 
•No comptLrison can be made for 1880. 
6 lncluding custom work and repairing by stell.lll railroad companies. 

uct to the value of over $300,000,000. No comparison 
can be made with 1880, as the operations of establish· 
ments by railroad companies were not reported at that 
census. The fact that the classification has been slightly 
changed must also be taken into consideration in com
paring the reports of 1890 and 1900 with the reports of . 
previous censuses. The summary for 1870 includes the 
construction and repair of street railway cars. The 
Eleventh and Twelfth censuses include the construction 
of street railway cars only when they are manufactured 
as a by-product in large steam railway ciir construction 
plants. There were separate classifications for the 
construction and repair of street railmiy cars in 1890 
and 1900. The first census at which the stn,tistics of 
the manufacture and repair of cars were returned with 
sufficient accuracy and detail to jm;tify 11 comparison, 
was that of 1850. In that year 41 establishments were 
reported, and in 1860 the number was increased to 62, 
an increase of 21 establishments, or 51.2 per cent. 
The capital increased $2,057, 702, or 229. 7 per cent, and 
during the decade the value of the product increased 
$1,SOl:l,055~ or 72. 5 per cent. From 1860 to 1870 there 
was an increase of 109 establishments, or 174.2 per 
cent, while the capital increased $13,669,075, and the 
value of the product increa~ied $26, 768,121. From 1870 
to 1890 the number of establishments increased 617; 
the capital, $103,200,895; the cost of materials increased 

$93,118,305; and the value of the product advanced 
$168,474,701. 

During the last decade the car industry has shown 
another marked advance. In 1890 there were 787 estab
lishments, with a capital of $119,833,681', and ttn aggre
gate product of $109,545,435; in 1900 there were 1,361 
establishments, with a capital of $207,904,125, and an 
n.ggregatevalueof product of $308,748,457; an increase 
of 574, or 72. 9 per cent, in the number of establish
ments, $88,070,438 in capital, and$109,203,022, or 54.7 
per cent, in value of product. The total number of 
wage-earners has increased from 1,554, with wages 
aggregating $664, 708, in 1850, to 207, 105, with wnges 
aggregating $113,049,623, in 1900. Of the total nnm
ber of employees in this industry in 1900, 206,345, or 
99. 6 per cent, were men over• 16 years of age. Thus 
Table 2 shows the remarkable growth of this indm;try 
during· the past half century. The striking increase in 
the number of establishments, from 41 in 1850 to 1,3Gl 
in moo, an i.ncrease of 1,320, has not kept pace with 
the increase in capital, wage-muners, wages, materials, 
and product during the same period. 

The £allowing are the n.verag·es per establishment :for 
1850 and 1900, respectively: Capital, $21,855 and 
$152, 758; wage-earners, 38 and 152;. wages, $1G,212 
and $83,064; cost of materials, $33,992 and $125,850; 
and product, $60,818 and $226,854. 
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CARS, STEAM RAILROAD, NOT INCLUDING THE OPERATIONS OF RAILROAD COMPANIES. 

Table 3 presents a comparative summary, 1880 to 
1900, with percentages of increase. 

TABLE 3.-CARS, STEAM RAILROAD, NO'r INCLUDING 
OPERATIONS OF RAILROAD COMPANIES: COMPARA
TIVE SUMMARY, 1880 TO 1900, WITH PER CENT OF 
INOREA.SE FOR EACH DECADE. 

DA'l'E 01' CENSUS, I 
PEil CEN'l' Ol•' 

INCREASE, 

1-----------1 
18110 1880 

11)00 lSHO 1880 to to 
1900 1890 

---------1----1----1---- ----
Number of estrcblishments.. m; 71 130 
Capltnl ...................... $88, 323, 852 $·13, 641, 210 $9, 272, 080 
Salaried ofllcials, clerks, etc., 

number .. . .. ... ........... 1, BOO 2708 
Salaries...................... $1, 5B8, 132 2i>759, 702 
\Vage-earne1·H, average 1111111-

ber. ...... ................. 33,453 Bl,301! 
Total wnges ................. $1G, 987, 29'! $Hl, 070, 829 

Men, 16 ye11rs 1111<1 over.. 33, lBli ao, 90·1 
Wages ................... $16, 902, 543 $10, 9li6, 188 

14, 232 
$5,5071 703 

13, 885 
(") 

'R.5 145 .. 1 
102.4 370. 6 

92.9 
102. 5 

0. 7 120.3 
5. 7 191. g 
7.2 122. 6 
5. 9 

Women, 16 ye11rs and 
over . . • • • • • . . .. . . . • • . . . 107 25·1 13 157.9 1,853.8 

Wages................... $32,452 $75,091 (") 
Children, under 10 years. 210 196 33•1 
Wages................... ~52, 299 $3•1, urio (") 

:Miscellaneous expenses ..... $2,837, 229 $1, 725, 113 (") 
Cost of 11mteri11ls uHed ....... $01, 7•12, 7·17 $44, G74, 481i $19, 780, 271 
Value of products ........... $UO, 510, 180 $70, 083, 737 $~7, 997, 5\ll 

lDecrease. 

15n ··i1i:a 
49.(i 
M.5 
38. 2 125. 9 
29.1 150. 3 

~Includes proprietors and firm members, with their salaries; number only 
reported in 1900, but not included in this t11ble. (See 'l'>tble 9,) 

"Not reported separately. 

One of the most notable fe!tture::; in the above table 
is the decrease in the number of establishment:;, caused 
by the combmat10n or consolidation of a number of 
phmts under a single corporate management. While 
the number of establishments hi1d decreased 50 per cent 
from 1880 to moo, the capifatl increased 11101'0 than eight
fold, or $79,051,172, and the vrtlue of the product in
creasetl $62,512,589, or 223.3 per cent, during the same 
period. In 1880 there were 130 establishments, and in 
1890 the number had been reduced to 71; a decrettse of 
59 establishments, or 45.4 per cent, during' the decade. 
From 1890 to 1900 there was a decrem:le of 6 establish
ments, or 8. 5 per cent. The capital increased from 
$9,272,680 in 1880 to $43,641,210 in 1890, and in 1900 
the aggregate capital wns $88,323,852, an increase of 
$44,682,64:2, or 102.4 per cent, over 1890. 'l'he amount 
paid to wage-earners showed rtn increase of $10,569,076, 
or 191. 9 per cent, from 1880 to 1800, nnd a further in
crease of 5. '7 per cent during the last decnde, while the 
number of wage-earners increased 120.3 per cent from 
1880 to 1890 and . 6. '7 per cent during the succeeding 
decade. 

In comparing the increase in the cost of materials 
usecl and the value of the product, we find that from 
1880 to 1890 the cost of materials increased $24:,8D4,215, 
or 125. 9 per cent, and the v11lue of the product increased 
$4:2,086,146, or 150.3 per cent. In 1890 the cost of ma
terials was $44,6'74,486, and in 1900 it was $61,742,74'7, 
an increase of $1 '7,068,261, or 38.2 per cent. The 
value of the product increased frum. $70,083, '73'7 to 

$90,510,180, or 29.1 per cent. From 1880 to 1890 the 
~umber of women employed increased from 13 to 254, but 
the next decade showed a decrease from 254to 107, or 5'7.11 
per cent. The number of children employed decremied 
41.3 per cent from 1880 to 1890. During the last 
decade the number of children employed increased from 
1D6 in 1890 to 210 in 1900, or '7.1 per cent, and the 
wages increased from $34,950 in 1890 to $52,29!) in 
1900, or 49.6 per cent. The increase in the average 
wages paid to children is probably due to the fact that 
more complex machinery is l;>eing used, and also to laws 
enacted by various states, defining and limiting the ages 
and number of hours per day which a minor shall work 
in mines or in manufacturing and mechanical industries. 
The capital, materials, and value of product have in
ci·eased faster than has the number of wage-earners, 
showing that with increased equipment of plant an 
operative can use more material and manufacture ~• 
larger product than in 1880 or 1890. 

While the number of establishments has decreased 
from 130 to 65 from 1880 to moo, the average capital 
per establishment has increased from $71,328 to 
$1,358,828. The nverage cost of materials was $152,156 
per establishment in 1880, and $949,888 in 1900, and 
the value of the product increased from $215,366 per 
e:;tablishment in 1880 to $1,392,464 in 1900. The 
amount of capital per wage-earner was $652 in 1880; 
$1,392 in lSHO; and $2,640 in 1900. The cost of mate
rials per wage-earner was $1,390 in 1880; $1,425 in 
1890; and $1,846 in 1900. The valtrn of the product 
manufactured by each wage-earner was $1,D6'7 in 1880; 
$2,235 in 1890; and $2, 706 in moo. 

Ta11le 4 presents a comparative summary of the cap
ital for 1890 and 1900 with the per cent tha.t each item 
is of the total, and the per cent of increase during the 
decade. 

TABLE 4.-CARS, STEAM RAILROAD, NO'f INCLUDING 
OPERATIONS OF RAILROAD COMPANIES: COMPARA
TIVE SUMMARY OF CAPITAL, 1890 AND 1900. 

moo 1800 
I)er cent 

of in-
Amo1111t. Per cent Amount, Per cent crease. 

of totul. of total. 

---- ---
Toto.I .............. $88, 323, 852 100.0 $43, 6<11, 210 100,0 102.4 

---
Land .................... 4, 300, 808 4.9 s, 811, 086 8. 7 13. 0 
Buildings ............... 9, 229,810 10.4 7,878,189 18.1 17. 2 
Machinery, tools, o.nd 

9, 538, 673 10.8 7, 626, 8°'1 17.5 25.1 Implements ........... 
Cnsh and sundries ...... 65, 248,561 73.9 24,325, 131 55.7 168. 6 

The total capital for 1900 was $88,323,852, while in 
18HO it was $43,641,210; an increase of $44,682,042, or 
102.4 per cent, during the decade. In 1890 the value of 
land was $3,811,086, which was 8. 7 per cent of the tota· 
capital, and in 1900 the value was $4,306,808, or 4. 9 pe 
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cent of the total; an increase of $495,722, or 13per cent. 
The value of buildings increased from $7,878,189 in 
1890 to $91229,810 in 1900, an advance of 17.2 per cent. 
An increase of 25.1 per cent, or $1,911,869, in the valu~ 
of machinery, tools, and implementA makes that item 
now exceed the value of buildings, and more than double 
the total value of land. The most marked increase is 
found in the item of capital, whicl.t includes cash on 
hand, bills receivable, unsettled ledger accounts, raw 
materials, stock in process of manufacture, finished 
products on hand, and other sundries. In 1890 the 
value of this item was $24,325,131, or 55. 7 per cent of 
the total. The item incren.sed$40,923,430, or168.2per 
cent, during the decade, and in 1900 formed 73. 9 per 
cent of the total capital. It can readily be seen that 
the constant demand for new varieties of cars, and the 
tendency to use steel in place of wood requires new and 
more expensive equipment, as well as a greater amount 
invested in materials in process of mA.nufacture, and an 
increased value of finished products on hand. 

Table 5 presents the cost of all materials used. 

TABLE 5.-CARS, STEAM RAILROAD, NOT INCLUDING 
OPERATIONS OF RAILROAD COMPANIES: COS'r OF 
MATERIALS USED, 1900. 

MATEJ\IAI,S USED. Amount. Per cent 
oi total. 

Total .............................................. $61,7'12,7·17 100.0 

Principal materlalsl .................................. .. 
Fuel .................................................... . 
Rent ol power and heat ............................... . 
Freight ......................................... ; ....... . 

59, 773, 303 
1, 021, 0•16 

313 
947, 9,95 

96.8 
1. 7 

(2) 
1.ll 

1 Includes mill supplies, and 1tll other materials, which nre s11ow11 separately 
In Table 9 

2Less than one-tenth or 1 pot• cent, 

The cost of pn,rtially manufactured materials, or 
those which have passed through one or more stages 
of proclnction, such as lumber, iron, steel, etc., consti
tuted the principal item, aggregating more than nine
tenths the totn,l cost. The n,mount paid for rent of 
power and heat was very small, showing that practi
ci11ly all of the power used in car construction was 
owned by the company operating the plant. 'l'he <'?St 
of fuel was $1,021,046, or 1. 7 per cent, and the amount 
of :freight pt1id was $947,995 or 1. 5 per cent of the 
total cost. During the decade the cost of materials 
incren.sed $17,068,261, 01· 38.2 per cent. 

The miscellaneous expenses, comprising rent of 
works, taxes, contract work, rent of offices, interest, 
insurance, ordinary repairs to buildings and machinery, 
and expenses incurred in the manufacture of the prod-

. uct, other thn,n those reported for wages and materials, 
aggregated $2,837,22H. (See Tn,ble 9.) The amount paid 
for ordinary rep11irs of buildings and machinery, and 
:for insurance, interest, advertising, etc., is the princi
p11l :i.tem of the miscellaneous -expenses, aggregating 
$2,240,558, or 79 per cent of the total. Of the re
mn,ining items, contract work forms 14.3 per cent of 

the total expenses; taxes, 5.6 per cent; and rent of 
works only 1.1 per cent. No comparison of the sepa
rate items of miscellaneous expenses can be made with 
previous censuses, as in 1890 reports were made of 
total expenses only, and no figures were presented pre
vious to the Tenth Census. 

In 1890 there were in the United States 71 establish
ments engaged in car construction other than those 
operated by steam railroad companies, ancl during the 
decade 17 new establishments were constructed, but in 
1900 0nly 65 establishments were in operation. This 
condition clearly illustrates the industrial changes which 
are constantly taking place in the commercial world. 
It does not necessarily indiuate that 23 establishments 
formerly engaged in car construction have gone out of 
business and their plants are idle. ln many cases the 
larger manufacturers have purchased the plants of their 
smaller competitors, and now use them :for the manu
facture of supplies for the central plants. Thus the 
product has been changed, and they can no longer be 
classified as establi3hments engaged in car construction 
and repairs. In some instances an establishment which 
was classified under "foundry and machine shop prod
ucts" in 1890 had so changed its product that " car con
struction" predominated in moo. This rnay account 
for the fact that, in some states, there was an increased 
number of esbtblishments engaged in this industry, with
out a corresponding increase in the number of plants 
constructed during the decade. 

In considering the location of the val'ious plants it is 
interesting to note that a large part of the manufactur
ing was done near the various supply centers as well as 
in places convenient to commercial centers. In 1890 
Pennsylvania was the leading state, with 15 establish
ments; in 1900 the number was reduced to 11. In Illi
nois the number of establishments has increased :from 9 
to 17, with t1 corresponding increase in production, and 
both in the number of plants engaged in the industry, 
and in the value of the product, this state has now taken 
first place. The North Central and the North Atlantic 
states, on account of their close proximity to coal fields, 
lumber districts, and the great commercial centers, have 
special advantages in the manufacture of cars, and in 
them are found the greatest number of well-equipped 
plants, and the greatest activity in the construction of 
new plants during the decade. 

From the accompanying tables it will be seen that a 
large percentage of the establishments engaged in the 
manufacture of steam railroad cars, exclusive of those 
made by railroad companies, were located within a com
paratively small area. The cities of Chicago, Joliet, 
Madison, Mt. Vernon, Litchfield, and East St. Louis, in 
Illinois, and St. Louis and St. Charles, in Missouri, 
reported a product of $32,568,374, or 36 per cent of 
the total product for the United States. Michigan 
City, Terre Haute, Indianapolis, and Jeffersonville, in 
Indiana, reported a product of $9,006,577, or 10 
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per cent of the total. Establishments in Allegheny, 
Pittsburg, McKees Rocks, Berwick, and Milton, in 
Pennsylvania, showed a product of $17, 724,290, or 
19.6 per cent of the total. The cities of Rochester, 
Buffalo, and Depew, in New York, showed a product of 
$5, 228,351, or 5.8 per cent of the total. Detroit, Mich., 
Dayton, Ohio, and Wilmington, Del., reported a prod
uct of $16,707,419, or 18.5 per cent of the total. 

The larger plants are, for the most piLrt, located in the 
suburb of some large city, near the coal and iron.dis
tricts, and in places where supplies of lumber are easily 

obtained. These conditions give the plant so located 
the advantag·e of being close to the great commercial 
centers an l in a position to obtain skilled labor on short 
notice. The value of products, for the cities enumerated 
above, ag-gregated $81,235,012 or 89.8 per cent of the 
total for this branch of industry. 

Table 6 presents a comparative summary of the num
ber of establishments, capital, salaried officials and sala
ries, wage-earners and wages, miscellaneous expenses, 
cost of materials, and products, for states having 3 
establishments and over, in 1890 and 1900 . 

• TADLE 6.-CARS, STEAM RAILROAD, NOT INCLUDING OPERATIONS OF RAILROAD COMPANIES: COMPARATIVE 
SUMMARY, BY STATES, 1890 AND 1900. 

Nmn-
BALAnIED OFFICIArn, 

WAGE-EARNERS. CLERKS, ETC. 
bcr of Miscella- Cost of ma- Value o! STATES. Year. estn,b- Capital. neous 
llsh- terlnls used. products. 

inents. Number. Salaries. Avernge 
number. Total wages. 

expenses. 

United States .......................... 1900 05 $88, 323, 852 1, SGO $1, 538, 132 83,458 $16, 987, 294 $2,837, 229 S61, 742, 747 $90, 610, 180 
759, 702 28,292 44, 674,486 1890 71 43, 641, 210 708 11,571, 617 1, 725, 118 70, 088, 737 

Del11ware .................................... 1900 8 2, •129, 007 73 83,528 2,032 1, 041,088 121, 819 1,876,435 3,274, 922 
1890 8 2, 839, 733 46 66, 459 2,001 1, 039, 739 87, 677 1,528,528 3,291, 293 

Illinois ...................................... 1000 17 18, 782,466 279 330, 409 9,314 5, 860, 756 483, 271 17,075,461 24,845, 606 
1890 9 10, 070, 78•1 176 128, 712 4,583 2, 708, 989 217, 884 10,093,125 17,117,223 

lndiana •.................................... 1000 4 6, 062,000 90 111,858' 3,337 1, 550, 764 224, 009 6,287, 256 9,006, 577 
1890 4 5, 199, 706 8•1 50, 880 2,050 1, 319, 741 150, 782 4, 9'24, 842 7,073, 329 

Miclllgan ...... , ............................. 1900 4 0, 693, 209 107 145, 795 S, 187 1,409, 580 227, 774 7, 272, 761 9, 920, 780 
1890 5 3, 769, 483 85 115, 868 3,406 1, 376, 037 245, 560 8,007, 974 11,078, 281 

Missouri __ ...........................•....... 1900 •l 4, 530, 982 117 125, 561 2, 772 1, 373, 853 198, 160 5,101, 335 7, 7'.L'l, 708 
1890 5 1, 442, 927 50 52, 247 1,354 869, 104 75, 778 2,655, 320 8, 974, 173 

New York ................................... 1900 4 '11 299, 251 92 75, 920 2,091 1, 038, 948 81, 996 s, 744, 911 6,228, 351 
1890 5 1, 835, 321 53 63, 842 1, 7112 978,102 92, 779 2,382, 777 8, 166, 771 

Ohio ......................................... 1900 5 2, 581, 894 61 75, 616 1,805 862, 011 45, 460 2, 791, 908 3, 942, 372 
1890 5 2, 843, 166 21 88,890 1,326 594,505 92, 007 2,817, 578 •l, 784, 135 

Pennsylvania ........................... __ ... moo 11 1:3, 828, 728 414 426, 399 5,8•10 3, 111, 556 1,265, 450 12, 188, 811 19, 260, 910 
1890 15 7, 060, 466 128 Hl,860 S,52•1 1,397,176 465, 900 0,496, 258 10, 080, 722 

All other states .............................. 11900 18 9, 166, 820 127 168, 04(i 3,075 1, 239, 238 189, 294 5,403, 809 7, 807, 894 
21890 20 8, 579, 624 115 101, 438 2,656 1, 228, 224 297, 251 5, 768, 584 9, 517, 810 

1 Jncludc~ establishments distributed ns follows: Alabama, 2; Georgia, 2; Kentucky, 1; Maryland, 1; l\Inssnchusetts, 2; New Hnmpshlrc, 1; New Jersey, 2; 
Tennessee, l; West Virginia, 1. 

•Includes establishments distributed as follows: Alnb11m11, 8; California, 1; l!'lorlda, 1; Kans1ts, 2; Kentucky, 2: Massachusetts, 3; Minnesota, 2; New Hampshire, 
1; North Carolina, 1; Tennessee, 2; Virginia, l; West Virginia, l, 

The states which show a decrease in both capital and 
product are Delaware and Ohio. The state of Michi
gan, while showing an increase in capital, reported a 
decrease in value of product of $1,157,501, or 10.4 per 
cent. In Illinois the capital increased from $10,070, 784 
in 1890 to $18, 732,466 in 1900, or 86 per cent. The 
value of the product in 1890 was $17, 117 ,223, and in 
1900 an increase of $7,728,383, or ~l5.1 per cent, was 
shown. India.na reported an increase of $862,294, or 
16. 6 per cent, in capital, and the product increased 
$1,933,248, or 27.3 per cent, during the decade. Mis
souri in 1890 reported a capital of $1,442,927; in 1900 
the capital was $4,530,982, an increase of $3,088,055, or 
214 per cent. The product increased from $3,974,173 
in 1890 to $7, 722, 768 in 1900, or 94. 3 per cent. The 
capital in New York increased 134.3 per cent, and the 
value of the product showed an increase of $2,061,580, 
or 65.1 per cent. Pennsylvania showed an increase of 

379.1 per cent in capital, and an increase of $9,180,188, 
or 91.1 per cent, in the value of the prmluct. The 
marked increase in capital in Pennsylvania was caused 
by the construction of new plants for the manufacture 
of pressed steel cars. The value of the products shown 
for the establishments which had been in operation only 
a few months during the census year was only a small 
fraction of their annual capacity, and therefore the 
value of plant and cost of equipment, together with the 
other items of capital, makes it appear that the increase 
in capital was disproportionate to that of products. 

Alabtima and Massachusetts each had 3 establish
ments in 1890, but in 1900 only 2 establishments were 
reported, operating independent of railroad repair shops, 
and no comparison can be made for the two censuses 
for these states. 

Table 7 presents the operations of establishments en
gaged in car construction, exclusive of plants operated 
by railroad companies, in four geographic divisions. 
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TABLE 7.-CARS, STEAM RAILROAD, NOT INCLUDING OPERATIONS OF RAILROAD COMPANIES: COMPARATIVI~ 
SUMMARY, BY GEOGRAPHIC DIVISIONS, moo. 

================~====='T===;===== ........ _ 
ii 

Num
ber of 

i 
C.lPlTAL. 

I SA!,ARIED OFF!-
1\ CIA.LS, CLEitKS, gTC. 

WAGE~EARNERS, INR 
CLU!HNG P!ECE
WOltKEllS, AND 
TOTAL WAGES, 

eHtab- ----------·-~-----,---, J 

llsh- ~Inehincry, ' 
ments.1 Tot"!. 1 B 'Jd' L0018, and CaRh and I Tolitl Totrtl s1tl- Average I 'l'otttl 

l\!iscelltt· 
neous ex .. 

penses. 

Cost of 
materials 

nsed. 

V11lnoctf 
ptocltWIH 
(111d1H\· 
ing (~UN.* 

tom wo1·lt 
ltlHl l'l" 

pnlrillfl), " Lane· 111 ings, irnple~ sundriei:i. number. arics. number. wHges. 
I =~ I 

United StnteL .: 65 i ;~I~ $ _ _:____22_9,_Rl __ o $9, 538, 6~3 $55,248,5611~1~6!i ~_.1._538_,_rn_~ _3_3, 45;1~98~ 1$_2_, 8-37-, 2-:9-_
1 ~l-,~74~2.~74~7- ~~~~u. mo 

NewEnglimdstatcs •. , s 1 787,490 42,SGS 128,747 107,038 508,8371 11 17,113 371 174,l!iO 19,:l05 f>78,840 82fl,()l~ 
Middle states . .. .. . • . 21 , 45, 191, 780 1, ti80, 033 3, Oti7, 4fi3 2, 751, ;;s:i 37, 692, 751 G06 629, rn7 10, 719 5, 43~, G98 1, 500, 2·11 ID, !iGG, 277 BO, 1~1, U~·I 
southurn states...... 7 1 3, 744, 031 420, ooo SiB, 498 uoo, ii98 !· 544, 935 89 102, fi83 1, 945 8~-· 9~2 mo, 019 2, 968, 909 ·1, 12r,, 11~1 
Centriilstate,........ 34 1 38, GOO, 551 2, lti:J, 907 5, rn;;, 102 5, 779, 504 2o, rio2, 038 ii 660 789, 239 20, '115 10, 5o!i,.Hi4 1, 178, GG·1 38, 528, 721 fif>,·l3H, Jll:I 

' ii 

In the United States there were 65 establishments, 
with the value of products aggregating $90,510,180. 
The New England states, with 3 estabfo;hments, or 4.6 
per cent of the total, manufactured a product of $825,012, 
or 0. 9 per cent of the total value. In the Middle states 
there were 21 establishments, with an aggregate product 
of ~i30,121,982, or 33.3 per cent of the total. The 
Southern states, with 10. 8 per cent of the total number 

of establishments engaged in this industry, mrtnuf:w
hued a product of $4,125,083, or 4. 6 per cent of tlHI 
total. The Central states reported 34 establislmient:-1, 
with a product of $55,438,103, or 61.2 per cent of !'.ho 
total. In the New England division each establislmrnnt: 
reported an average of 4 salaried officials, with an 1w11r
age salary of $1,556. The Middle states reporte1l ~!I 
salaried officials per establishment, with an avorag·e 

EXPORTS OF PASSENGER AND FREIGHT CARS FOR STEAM RAILROADS 
1880 TO 1900. 
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salary of $1,038. The salaries of 660 officials in the 
Central states averaged $1,196, and in the Southern 
states the average establishment had 13 officials, with 
an average salary of $1,153. 

The constantly increasing traffic in this country 
rapidly absorbs the product of the car shops, but there 
is also a foreign demand of considerable magnitude for 
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American-built cars. This demand changes with liho 
varying industrial conditions and commercial activit.y 
of the countries importing these products, as woll m1 
with the economic conditions existing in this count,ry. 

The above graphic chart shows the value of tltl'l'I, 

passenger and freig·ht, for steam railroads, exported, 
1880 to 1900. 
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In 1890 and 1891 the value o:f exported cars exceeded 
the value in moo. During the businei-;s depression 
which followed there wa:,; a marked decrease in the 
number of cars constructed, both for foreign and 
domestic use. The construction o:f freight cars was the 
first to be affected. The number of passenger cars con
structed in this country did not decrease materially until 
after the Col umhiEm Exposition in 1893. The foreign 
demand and the exposition were potent factors in keep
ing many o:f the shops running during 1893. A year or 

two later the demand for :freight cars began to increase, 
and since 1897 the demand for both passenger and freight 
cars for foreign and domestic use has shown a constant 
growth. The exports for 1900, aggregating $2,558,323, 
exceeded the average yearly exports from 1880 to 1890 
by $1,581,872; those from 1890 to 1900 by $756,484; 
and the avernge for twenty years by $1',169,l '78. 

Table 8 presents the statistics of exports of cars and 
parts of cars, passenger and freight, for steam railways, 
1880, 1890, and 1900. 

TABLE 8.-CARS, PASSENGEl{, AND .FREIGHT, AND PARTS O.F: EXPORTS, 1880, 1890, AND 1900, BY COUNTHIES. 1 

===:.:..__. --------·-

t'OUl\TitlE8 To Wl!Wll EXPORTED. 

moo 

For Atcam 
milrom!H. 

1800 1880 

li'or sten.rn li'or steu1n 
ruilroadH. railro1tds. 

---···-----·-·····-------!---
'L'ot111.................................... $2, 558, :!2:1 $2, 68U, 6U8 $583, 723 

ASIA, 
Chinese Empire .............................. . 
East Indies-Ilritislt ......................... . 
Jupun ........................................ . 
H.llSHi1t-Ashttie ..•............•.•............. 
Turkey in Asia .•••..•.........•............... 

OCEANIA, 

British Austmlnsilt ......•......••....•........ 
Httwttii. ..............•.....••.•••..........••. 

AFHICA, 
British Africll .................•.••............ 
'L'urlrny in Afriea-Egypt ..•..••.....•••...... 

EUllOPN. 

16,8il8 ·•·•••••·••· •·•·•••••· 
29.\7 

12;r,su :::::::::::: ····48;562 
8U8 ..................... . 
220 -------··-·· ···-····--

501 7fv1 
15, 100 

·1, 7·1'1 
401, 151 

9,000 
5,000 

10,204 

18, 100 

i~~:~~~~J..-::::::::::::::::::::::::::::::::::::: so.gr, ............ ·········· 
Fmnce........................................ 280, u:m · • • • • 33; ooo · : : : : : : : : : : 
ftprmuny ..................................... U2,8Hl ............ 261800 
Uiht'1L!t1tr...... . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • • • . . . 500 
It1Lly - ....... - .. -- - ........... ---- - - .. -- - . . . .. . 52, f107 ...... -- .... - ....... - . 
Nctl1ur1n11ds . -----....... .. . . . . . . . . . . .. . . .. . . . 11 9~5 ..................... . 
Portugal • • . . . • . • • • • . . . . . • . • . . . • . • . . . • • . . . • • . • • 1, flHil 16, 792 1, 565 
Ilnssi11-Imltic 11rnl White SenH . . . . . . . . . . . . . . . 1, 300 ...........•.••....... 
Sp1tin • • • . .. . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . • . . . . . . . ,la, 920 .••••••••• 
Sweden and Norwn.y....... ..... ........ ...... Hi 788 ......................... . 
f'witzerland................................... 4, 8'18 .....••.•......•...... 
United Kingdom . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 12-1, 585 100, 773 Gl, 4G7 

COUNTRIE~ TO WIIWH EXI'ORTED 

llJU-0 ! 1890 1' 1sso 

1----1··" -------
For ntenm I For steam Forntettm 
railroads. railroads. railroads. 

---------i----~. ------- ----
NOUTH AMERICA. 

Dominion of Cunarla: 
Nova Scotia, New Brunswick, etc .....•... 
(l,uehec, Ontario, Manitoha, ete .......... . 
British Columbi11 ........................ . 

Newfouncllnnd and L>tbrndor ............... . 
Oentml American states ..................... . 

costtL IUea ............................... . 
Guntemnla . .............................. . 
IIondnrus ................................ . 
Niearagua ............................... . 
S11lv11dor ................................. . 

MexiL~o ... ....................................... . 
West Indies: 

Ilritlslt ......................••........•... 
Cub11 ..................................... . 
Porto Rko ............................... . 
Santo Domingo .......................... . 

SOUTH Hrnfl!CA, 

Argentina ................................... . 
Brazil ........................................ . 
Chile ......................................... . 
ColombilL ..............•...................... 
Ecundor ................. , ................... . 
Guiarnt-BritiRh ............................. . 
l_)Gl'll .• .................... • · ·· • ·• .... · · --·· ··· -· ·-

~~~~~:~K1n.·:::::::::::::::::::::::::::::::::::: 

~i~:(W~ '····si9;iiiia·1·····s2;ioo 
12, urn L _ ... _..... 4, na 
1~. ~~~ 1 · .... :ia: iii;~. i ..... 2:j; iii3 
ti,149 •..••••..••• : ....••.••• 
1,271 8,5UO 1 •••••••••• 

2, ~64: !· -·--.;·.-.; 7.;-:· ... ------
4, 104 ~G,.,fi.J , •.•••.•••. 
1, i07 4, 000 1 ..•••...•• 

714, 329 492, 3~61 28, 7-13 

253 1,747 7,400 
79, Z~~ 1G3, 4Gii 39, 450 
8, io,l • • . . • • • • • • • • 1, 863 

12, 862 1, 710 

105, 147 
133,37S 

8,007 
13, 107 
1, !!90 

n,5oo 
2,692 
21150 

210 

1, 063, 319 21, 162 
317,222 27U,G83 
1C9,87\l 

9,SUO 4,800 

········.;oo· ·····1;485 
2, SOil 1,510 

47,500 ...••••... 
7, 490 •••.•••••• 

1 Anm111l HeportR United Sttttcs 'l'rcaHnry Dep1trtmcnt on Commerce und Niwign,tion of the United States, 1880, 1890, rtnd moo. 

The exports to South Americn,n countries decreased 
from $1,648,210 in 18HO to $279,181 in 1900. This was 
probably due to the fact that there was less activity in 
railway construction than at the beginning of the dec
ade; also to the fact that the railways which were in 
process of construction in 1890 were in 11 position to sup
ply their own equipment. The exports to North Ameri
can countries during the decade increased $46G,266; 

to Europe, $280,147; and to Oceania, $51,854. No 
cars or parts of cars were exported to Asia or Africa 
in 1890, but in 1900 these exports to Asia weTe valued 
at $33,402, and those to Afrim1 at $±05,895, 

Table 9 presents in detail, for 1900, the statistics relat
ing to the manufacture of cars, steam railroad, not 
including operations of railroad companies, by statesi 
and territories. 
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TABLE 9.-CARS, STEAM RAILROAD, NOT INCLUDING OPERATIONS OF RAILROAD COMPANIES: BY STATES, 1900. 

United 
States. 

65 

Delaware. Illinois. Indiana. Michigan. Missouri. New York. 

17 4 4 4 

Ohio. Pennsy 1- I All other 
vania. states.1 

5 11 13 Number of establishments ...•............•.. 
Character of organization: 

Individual................................. 1 .....•...... ............ ............ ............ ............ ............ ............ ............ 1 
Firmandlimitcdpartnership.............. 

6
3
0 

.......... 
3 
........... i

7 
............ 4 ........... 4" .......... 4 ........... :i. ····--··--5· 3

8 
........ i~ 

fil11~~~~l~~~~~sc~-~~~~~~::::::::::::::::::::: 1 ............ ............ ............ ............ ............ 1 ................................. ~ 
Capital: 

Total ....................................... $88, 323, 852 $2, 429, 007 $18, 732, 466 $6!.062, 000 $6, 693, 209 $4i.530, 982 $4 299, 251 $2, 581, 894 $33!. 828, 723 $9, 166, 320 
Land . . . . . .. • .. . .. . . .. .. . .. .. .. .. .. . . .. . .. $4, 306, 808 3239, 828 $795, 701 ;t190, 000 $736, 000 ~393, 229 , 305 $48, 977 ~944, 900 $537, 868 
Buildings . _.............................. $9, 229, 810 $364, 493 $2, 563, 234 $765, 000 $824, 875 $755, 476 , 129 $246, 517 $1, 780, 000 $1, 114, 086 
Machinery, tools, and implements....... $9, 538, 673 8348, 170 SS, 475, 151 $675, 000 $780, 330 $711, 140 1, 616 $137, 883 $1, 424, 595 $1, 104, 788 
Cash and sundrie~ ........................ $65, 2•18, 561 $1, 476, 516 $11, 898, 380 $4, 432, 000 $4, 352, 004 $2, 671, 137 $2, 181, 201 $2, 148, 517 $29, 679, 228 $6, 409, 578 

Proprietors and firm members............... 7 ..... ....... ...... ...... ••.•••• ..... ............ .... ........ ............ ............ G 1 
Salaried officials, clerks, etc.: 

Total number . . .... . . . . . .. . . .. . .. . .. . .. . . . . 1, 366 
Total salaries............................... $1, 538, 132 

Oll\cers of corporations-
Numbcr................................ 112 
Salaries.......... .. . .. .. .. . .. . . . .. . . . .. $535, 161 

General superintendents, managers, 
clerks, etc.

Number................................ 1,254 
Salarie•. • . . . .. . . . . . . .. . . . . . . .. . . .. .. . . .. $1, 002, 971 

Men-
Number .. .. . . .. .. . .. . .. . .. . . . . . . . 1, 200 
Salaries........................... $974, 179 

Women-
Number ......................... . 
Salaries ...............•..........• 

Wage-earners, Including pieceworkers, and 
total wages: 

Greatest number employed at any one 
time during the year .................... . 

54 
$28, 792 

44,<147 
Least number employed at any one time 

during the year . . .. . • ... .... . . .. . . . .. .... 27, 192 
Average number .. . . . . . .. . . .. .. . . .. . . . . . .. . 33, 453 
Wages ...................................... $16,987,294 

Men, 16 years and over-
Average number • .. .. . . .. . . . . .. • . .. . . . . 33, 136 
Wages .................................. $16, 902, 5•13 

Women, 16 years and over-
Average number . .. . . .. .. . . . . .. .. . . . .. . 107 

c~h~~~; unde01: i6 "yea~s:::..... .. . . . . . . . . 832' 452 

Average number........................ 210 
Wages.................................. $52, 299 

Average number of wage-earners, including 
pieceworkers, employed during each 
month: 

Men, 16 years and over-
January ................................. . 
February ................................ . 
March ................................... . 

t&~l_::::::::::::::::::::::::::::::::::::: 
June ..................................... . 
July .................................... .. 

t~ift~i:!-bei-::: :: : : : : : : ::: :: :: ::: : : : : : : : : : : : 
October ................................ .. 
November ............................... . 
December .............................. .. 

Women, 16 years and over-
January ................................ .. 

r1~~~a:::::::::::::::::::::::::::::::::::: 

~~!:::::::::::::::::::::::::::::::::::::: 
July ..................................... . 
August ................................. .. 

g9Jt~i~~:: ::::::::::::::::::::: :: : ::: : : : : : 
November ............................... . 
December ............................... . 

Children, under 16 years-
January ..... '. .......................... .. 
February ................................ . 
March .................................. .. 

t~~~::::::::::::::::::::::::::::::::::::: 
f~r::::::::::::::::::::::::::::::::::::::: 

~~~!t:::::: ~: ~ ~ ~ ~ ~ ~ ~; ;~ ~;;; ~~;;; ~ ~;:: ~ 
December ............................... . 

34, 113 
33, 553 
35;796 
33,851 
34, 647 
34, 517 
32, 659 
30, 632 
29, 913 
80, 877 
32, 496 
34, 578 

147 
137 
143 
136 
127 
123 

79 
75 
68 
79 
77 
93 

194 
189 
198 
202 
179 
199 
209 
215 
201 
223 
253 
258 

Miscellaneous expenses: 
Total . .. .. . . • . . . . . . . . . . . . .. . .. .. . . .. . . • . .. .. $2, 837, 229 

Rent of works ....... :.................... $31, 597 
Taxes, not including internal revenue.,. $159, 4'10 
Rent of offices, insurance, interest, etc... S2, 240, 558 

Mat~~~j~aifieir:ork. . . . . . . . . . . . . . . . . . . . . . . . . . . . $405, 634 

A~re~ate cost ............................. $61, 742, 747 
ota ..................................... $52,637,603 
Purchased in raw state................. $45, 730 
Purchased In partially manufactured 

form .................................. $.52, 591, 878 
Fuel............................ . .. • .. . . .. . . $1, 0211046 

Rent or power and heat.................. ~318 
Mill supplies............................. $214, 689 
All othermaterials ....................... $6, 921, 151 
Freight............... . . . . . . . . . . . . . . . . . . . . $947, 995 

73 279 
$83,528 $330,409 

7 25 
$27, 750 $94,4.09 

66 254 
855, 778 $236, 000 

fi.1 244 
$54,528 $230, 333 

2 10 
$1, 250 $5, 667 

2,494 10, 677 

1,555 8,874 
2,032 . 9,314 

$1, 041,088 $5, 360, 756 

1, 978 
$1,028, 731 

9,171 
$5,325, 964 

29 50 
$8, 925 $15,041 

25 93 
33,432 S19, 751 

2,226 9,394 
2,288 9,339 
2,289 ·o, 691 
2,033 9,607 
2,098 9,408 
1,873 9,350 
1,874 9,330 
1,656 8,512 
1,629 8, 689 
1, 751 8,878 
1,900 8,774 
2, 124 9,082 

36 58 
29 58 
29 fJ5 
31 58 
29 59 
30 53 
30 43 
23 45 
23 36 
29 39 
28 38 
31 •17 

27 93 
33 95 
31 86 
30 85 
28 77 
23 90 
21 108 
24 109 
23 \15 
22 91 
18 92 
21 95 

$121, 810 $-183, 271 

. ····57;icici" $4, Otl 
$38, 899 

$114, 719 $436, 717 
············ $3, 634 

$1, 876,.135 $17' 075, 461 
$1, 744, 990 $14,050,032 ............. $8, 704 

$1, 744, 990 
$22,339 

$14, 041, 828 
$303, 164 

· ... si5;si9. $313 
$91, 712 

$81, 617 $2, 542, 128 
$11, 670 $88, 117 

90 107 
$111,858 $145,795 

6 6 
$30,4% $33,340 

90 101 
$81, 363 $112,455 

85 99 
$78,363 $110, 955 

5 2 
$3,000 $1, 500 

3,866 3, 972 

.2,730 
3,337 

$1,550, 764 

2,282 
3,187 

$1,409, 580 

3,387 
$1, 550, 764 

3,187 
$1, 409, 580 

............. .............. 

.. . .. .. .. .. . . . .. . . . . . .. . . .. . . .. -. 

................. .............. 

.............. ············ 

3,362 2, 775 
3,450 2, 573 
3,433 4,155 
3,368 3,122 
B,394 3,658 
3,413 3,904 
3, 535 3, 789 
3,373 3,363 
3,083 2,632 
3, 103 2,365 
3,204 2,582 
3,324 3,424. 

................. ............. 

................ ·······-----
·····------· ............. ............... .............. 
............... .............. . .,_ --..... -... -. .............. 
............... ............. 
............. ............. 
................. ·······-----
···---·---·· ............. ............... ----········ .............. ············ 

$224, 009 $227, 774 

..•. $i2; 978 ..... $34; 023. 
$211, 031 $191, 751 

....... ..... $2,000 

$6, 287, 256 $7, 272, 761 
$6, li81, 878 $6, 370, 394 

$3, 468 $11, 684 

117 
$125,561 

2 
$25,000 

115 
$100, 561 

101 
892,691 

14 
$7,870 

S,288 

2,134 
2,772 

$1,373,853 

2,766 
$1,371, 198 

6 
$2, 155 

................ 

................ 

3,055 
3,209 
2,853 
2,808 
2, 705 
2, 750 
2,314 
2,269 
2,690 
2,929 
2,806 
2,800 

8 
8 
7 
7 
7 
7 
3 
3 
5 
7 
7 
9 

92 61 
$75, 920 $75, 616 

2 10 
$10,883 $36, 320 

90 51 
$65, 037 $89, 296 

87 50 
$63, 777 $38,876 

3 1 
$1, 260 $420 

3,380 2,181 

1,092 1,584 
2,091 1,805 

$1, 038, 9•18 $862, 011 

2,072 1,800 
$1,033,313 $860, 799 

17 5 
$5,119 $1, 212 

2 ............... 
S516 . .............. 

2,641 1,967 
2,512 2,022 
2,877 2,090 
2,866 1,754 
2,852 
2, 767 

1,740 
1, 737 

1,716 1,678 
1,,162 
1,473 
1,344 

1,666 
1,680 
1,698 

1,260 
1,093 

1,743 
1,830 

39 6 
37 5 
37 5 
36 ,1 
27 5 
25 8 ............. 3 

............. •1 
····-······· •1 
............ 4 
.............. 4 
............. 6 

5 .......... .. 
4. 
1 
5 ······ ...... . 
5 
4 

414 
$426, 399 

35 
$219,21<1 

3i9 
$207, 185 

3ll8 
$203,658 

11 
$3,527 

10, 636 

4,8LO 
5,840 

$3, 111, 550 

5, 753 
$3, 083, 63ll 

.............. 

.............. 
87 

327, 920 

5, 4<10 
4,767 
5,205 
5, 16'1 
5,,146 
5,530 
5,437 
5,517 
<5,349 
'5,883 
7, 3f>6 

•7,939 

············ ....... .... 
............. 
············ . ............ 
············ . ............. 
········---· ............... 
. ............ . ............. 
'1··········· 

05 
fi5 
7'1 
80 
65 
80 
78 
80 
80 

105 
140 
1,10 

$198, 160 $81, 996 $45, 460 $1, 265, 466 
$3, 263 $2, 170 $20, 80·1 
$7,463 ..... 38:446" $13,876 $20,806 

$187, 434 $73, 550 $29, 4M $823, 846 
....... ..... ...... ...... ............ $•100,000 

$5, 101, 335 $3, 74.4, 911 $2, 791, 908 $12, 188, 811 
$4,558,343 $3,056,390 $2,449,025 $10,175, 148 

$8, 801 $8, 910 • . • • • .. .. .. . $8, 975 

127 
$163,046 

19 
$57, 750 

108 
$105, 296 

102 
$100, 998 

6 
5'1, 298 

8,953 

2,131 
3,076 

$1, 239, 238 

3,072 
$1, 238, 55S 

........... ........... 
s 

SGSO 

8,253 
B,893 
3,203 
S, 129 
8,840 
3,193 
2,986 
2,814 
2,7S8 
2,926 
2,871 
2,062 

............ 

............. . ............. .......... 
·········· .......... . .......... 
........... ............ 
.. . . ~ ........... ............... 
.. ............. 

<! 
2 
8 
2 
4 
2 
2 
2 
3 
fl 
3 
2 

$189, 294 
$1,839 

815.849 
$17~,;v6 

$5,f'77, 910 
$102, 09•1 

$6, 358, 710 $4!. 649, 542 $3, 052, 480 $2, 4.49, 025 $10i.16G, 173 114~651, 715 

•• ~m ~~ -· ~m ~~ 
.. · · ·$g; !isti · · · .. ·ss.«iis · .. · .. ss; 263 · .. ···iii; i9s · .. · · · oo: s4:i -

1

. · .. 322; s50 · · .. s4s,"ioo 
$121, 890 $795, 629 $438, 202 $614, 699 $9, 905 $1, 791, 675 8530, 911 
$472, 758 $3, 935 . ... . .. • •• .. .. .. • • • .. • • • $290, 642 $3, 711 $77' 162. 

1Includes establishments distributed as follows: Alabama, 2; Georgia, 2; Kentucky, 1; Maryland, 1; !!Iassachusetts, 2; New Hampshire, l; New Jersey, Z; 
Tennessee, l; West Virginia, 1. 

I 
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TABLE 9.-CARS, STEAM RAILROAD, NOT INCLUDING OPERATIONS OF RAILROAD COMPANIES: BY STATES, 
1900-Continued. 

¥f;fis~ Delaware. Illinois. Indiana, :Michigan. Missouri. New York. Ohio. Pennsyl- All other 
vanla. states.' 

----------------·1-----11-----l----l----1-----1-----1-----1~----c-1·-··---- ----

Prod nets; 
Aggregate value ............................ 890, 510, 180 
'l'otal number of cars constructed.......... 118, 504 
Total value ................................. $70, 620, 166 

pt;f~i~rii~:ii'~~;....... . . . . . . . . . . . . . . . . . . . 979 
Total value............................. $7, 368, 299 

~!r~~~: .''.~~- :~~'.·~~~'. ~~~~-e_r_::::::: $238, 51~ 
Ohair and coach, number............ 181 
Value .. . • .. .. .. .. .. .. .. .. .. . .. .. . .. .. $957, 526 
Dining and buffet, number........... 37 
Value................................ $404,503 
Ma!l,number......................... •12 
Value................................ $197,465 
Parlor, number....................... 37 
Value................................ $272,•J03 
Passenger, number................... 331 
Value .. .. .... .. .. .. .. .. .. • .. .. • .. .. .. $1, 975, 469 
Private, number...................... 11 
Vaine .. .. .. .. .. • .. .. • • .. • . .. . .. • . .. .. $154, 709 
Sleeping, number .. .. .. .. .. .. .. .. • .. • 194 
Value .. .. .. .. . .. .. .. .. • .. • • .. .. .. .. .. $2, 767, 061 
Other varieties, number.............. 74 
Value ......................... ~...... $400, 609 

Freight C'ars-
Total number • .. • .. .. .. .. .. .. .. .. .. .. .. 116, 590 
Total value ............................. $62,161,013 

Box, number .... ,.................... 47,838 
Value ................................ $20,562,893 
Coal and colre, number............... 28,857 
Value ................ _ ............... $18,414, 718 
Flat, number......................... 4, 525 
Value- ........ , ...................... $1,923,525 
Fruit, number........................ 1, 620 
Value................................ $66fi,354 
Furniture, number................... 1, 717 
Value .................. _ ............. $1,148,265 
Gomlolus, number_................... 11,821 
Value ................................ $6,873,1'15 
Refrigerator, number ...... _......... 2, 354 
Value ................................ lll,956,097 
Stock, number .. .. • .. .. .. • .. .. .. .. . .. 2, 760 
Value ................................ $1,'126,800 
Caboose, number ... --................ 193 
Value .............................. __ 8184,805 
Other varieties, number ... _._........ 1'1, 905 
Value •• : .. .. .. .. .. • .. . .. • .. .. .. .. • • .. $3, 005, 351 

Street cars-
'l'otal number ................... _...... 935 
Total vitlue ............................. $1,090,8fi.l 

Electric, number..................... 902 
Va.Jue ....... -- ....................... $1,062,172 

Open, number ........... -.......... 371 
Vnlue .. . .. .. .. .. .. . .. .. • .. .. • .. .. • . $300, 709 
Closed, number ................. _.. 487 
Value .. .. • .. .. .. .. .. .. . • . • .. .. .. .. • $693, 143 
Combination, number .. .. .. • .. .. .. 4•1 
Vnlue .. • .. .. . .. . .. .. .. .. .. .. .. .. • • • 808, 320 

Cable, closed, number................ 25 
Value ............... ____ ............. $21,232 

Horse, number • .. .. .. • .. • • • .. .. .. .. 8 
Value............................... $7, 450 

All other product~ .......................... $19, 890, OH 
Comp11rlson of products: 

Number of establishments reporting for 
both years ... _ ........................ ·.... 54 

Vallie for census year ... _ .................. $82, 870, 333 
Value for preceding business year .... _ ..... $59, 418, 873 

Power: 
Number of establishments reporting •••.••• 
'l'otal horsepower ......................... .. 

Owned
Engines-

Steam, number ..................... .. 
Horsepower ....................... . 

Gas or gusollne, number ............ . 
HDl'sepower .•.•...•......••••••••.. 

Waterwheels, number ................ .. 
Horsepower ......................... . 

Electric motors, number ............. .. 
Horsepower ........................ .. 

Other kmd, number .................. .. 
Horsepower ......................... . 

Rented-

60 
34, 687 

242 
82, 293 

3 
85 

9 
392 

62 
1, 292 

6 
565 

$3, 274, 922 
738 

$1, 953, 151 

233 
$1, 363, 500 

16 
866, 692 

6 
$5'1,000 

................ 

............. 

............. 

.............. 

............... 

........ i92" 
$1,190, 224 
................ 
.......... 4. 

822, 002 
15 

$30, 582 

42 
$22, 235 

32 
$16,532 

............... 

.......... 2. 
$960 

............. 

.............. 
-----······· .............. 
............ 
.................. 
.............. 
.......... 8. 

$4, 743 ............... 
............... 
············ ................ 

463 
$5-07, ·116 

•l55 
$559, 966 

156 
$129, 679 

283 
$400, 087 

16 
$29, 600 

$24, 845, 606 
30, 842 

$19, 616, 128 

349 
$3, 624, 251 

6 
$18, 373 

10 
$78, 680 

9 
$103, 166 

10 
$50, 933 
• 6 
11'15,665 

86 
$524, 187 

7 
$107, 136 

158 
$2, 339, 474 

57 
$350, 637 

30,31<1 
$15, 850, 625 

17, 262 
$9, 118, 277 

1, 674 
$892, 400 

1, 339 
&197, 843 

1,182 
85Dl, 705 

700 
$500, 265 

2,230 
$926, 640 

1, 693 
$1, 22~. 683 

1, 713 
$889, 314 

23 
$19,81'1 

2,498 
$1, 189, 78•1 

8 16 
$3, 27•1, 922 $2•1, 805, 707 
$1, 812, 928 $19, 406, 789 

3 
1, 623 

• 15 
11, 161 

89, 006, 577 $9, 920, 780 
15, 234 22, 000 

$8, 521, 954 $9, 281, 67.l 

64 
$328, 538 

13 
$38,522 

19 
$82, 872 

6 
866, 715 

10 
344, 109 

15,170 
$8, 193, 416 

9, 716 
$5, 341, 287 

2, 721 
$1, 449,891 

575 
$249, 304 

. .. -........ 

22,000 
$9, 281, 671 

6,630 
$3, 679, 362 

7,289 
$4, 223, 713 

260 
$112,132 

............. 

9, 700 
$5, 771, 638 

7,111 
84, 183,860 

1, 116 
3615, 205 

399 
8214, 094 ........... 

~.409 
82, 785, 493 

1, 347 
37•JO, 414 

4,660 
$2, 324, 700 

1, 784 
$955, 762 

1,384 1, 770 
3822,847 $865,335 .............. 534 

............ 8226, 756 

............. ·······-···· 

$19, 260, 910 $7,307, 894 
20, 682 9' 736 

$12, 718, 711 85, 448, 141 

6 
srn, 7sg 

· $6,oog 

810,280 

20, 682 9, 628 
$12, 718, 271971 $5, 206, 624 

3,659 
8228, 361 $2, 290, 038 

10, 486 2, 417 
38, 218, 729 $1, 331, 598 

172 1, 244 
892, 698 $529, 738 

1 437 
$675 $72, 974 .. ...... 554' ........ 2ici' ....... _228' ......... 25· :::::::::::: ···--·····-· ........ .. 

$332, 013 $135, 020 $100, 160 814, 807 
10 1,200 10 l,250 ........ 555· ·-····5;53i" ..... i;ci:i5 

36, 984 $588, 700 $5, 8[>0 $803, 152 8258, 055 $3, 683, 359 3600, 405 
... -........ 300 160 103 12 .... _....... 77 

. ---- ... 525 .... ~~'. .. ~~~- $273, 2rr .... ~:~ .. ~'.~ ..... ~~~·.::: ........... 0. $38, ~b~ 
S229,1g5 .......... 2_ 35,og~ :::::::::::: .......... 5. $4,3g~ $293,fii~ 
$56, 940 Sl, 500 $62, 464 .. .. .. • .. .. • $4, soo $31, 700 87, 6'17 

1, 009 6, 100 695 800 .... - - - .. • .. 4, 150 144 
8527, 835 $233, 944 $246, 068 3310, 900 .. .. .. • .. .. . $463, 802 $33, 018 

................................................ 86 ............ 207 

:::::::::::: :::::::::::: :::::::::::: :::::::::::: 8166,3~~ :::::::::::: 3221,~~~ 
............ ............ ............ ............ $165,3•19 _____ ....... $221,887 
..... ____ ,., ............ ............ ............ 9 ............ 180 
.............. -... - .. .. • .. .. • • • .. . .. . .. • . .. .. .. . $12, 660 .. .. .. . . .. .. 3115, 893 
............ ............ ............ ............ 51 .. -......... 76 

:::::::::::: :::::::::::: :::::::::::: :::::::::::: sno,4~~ :::::::::::: Sl05,16i 
................................. -.. ............ $87,195 ···-----.... $775 
····--······ .............. ························ ........................................... .. 

4 4 4 
$9, 006,577 
$7, 220, 572 

$9, 920, 780 
$7, 752, 887 

$7, 722, 768 
!15, 929, 829 

4 3 4 
3, 748 2,760 2,439 

3 
$4, 204, 081 
$3, 62•J, 09•1 

4 
3, 110 

2 7 11 
$3, 472, 473 $13, 75-0, 290 $6,715, 73b 
$2, 553, 25•J $5, 808, 126 $5, 210, 994 

4 
·2,005 

10 
4,426 

13 
8,415 

30 11 17 17 13 65 12 il 38 
8, 740 2,360 2,489 2,995 

............. .............. ............. ............... ...... ~·-~~~- 91 91{ l,64r 4,38~ S,198 

:::::::::::: ......... :~ .. :::::::::::: ··········5· :::::::::::: :::::::::::: ........... ~~- .......... ~~- .............. 4 
..................... 3"1" .......... 3.. 295 -- ........................ --···-··-- ............ 9~ 
............ 2 ............ 2 19 .......... .. 
_____ .,..... 664 8 105 ....... -.... 50 340 ............ 125 
............ 3 ....................... - ............ s ................ _ ................ ·. 
............ 500 ....... -.... ............ ............ 65 ................................. . 

Horsepower ..................... ~ .... .. 5 .................................................. , __ ......................................... .. 5 
Furnislied to otherestablishments-Horse-

power .................................. .. 60 ...... ___ ... 00 .... -- ............. -................ --- ......................................... ~. 
Establishments classified by number of per· 

sons employed, not including proprietors 
and tlrm members: 

Total number of establishments .... _ .. ___ _ 
Under5 ....... -.............. ___ , ....... .. 
21to50_._ ................................ . 
Olto 100 ................................. .. 
101 to250 ................................ .. 
25110500 ................................ .. 
501to1,000 .......... - .................... . 
Over 1,000 ........ _ .•.....•........•••.••.• 

65 17 4 4 4 •1 5 11 
] 1 

10 :::::::;:::: ......... -g- :::::::::::: .......... i. :::::::::::: :::::::::::: ~ .......... i- __ ., ..... 8 
8 ............ s ............ 1 ..... : ..... _ ..................... -.. 2 2 

1~ ............ ~ .......... i. ............ f .......... ~ ........... ~. I ~ 
l~ .......... f ~ ~ ......... T .......... :i. ~ .......... i. ~ i 

'Includes establishments distributed us follows: Alabama, 2; Georgia, 2; Kentucky, 1; Maryland, 1; Massachusetts, 2; New Hampshire, 1; New Jersey, 2; 
Tennessee, 1; West Virginia, 1. 
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CARS AND GENER.AL SHOP CONSTRUCTION AND REPAIRS BY STEAM RAILROAD COMPANIES. 

Table 10 presents the statistics for general shop con
struction and repairs by steam railroad companies as 
returned at the censuses of 1890 and 1900, with ~he 
percentages of increase during the decade. 

TABLE 10.-CARS AND GENERAL SHOP CONSTRUCTION 
AND REPAIRS BY STEAM RAILROAD COMPANIES: 
COMPARATIVE SUMi\1ARY, 1890 TO 1900, "WITH PER 
CENT OF INCREASE. 

llATE OF CENSUS. 

1900 1890 

PEil CENT 
OF 

INCREASE, 

1800 
to 

11100 

-----------1--- , ____ -----
Number of establishments............. 1, 296 
Ca/1ital . • • .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . $119, 580, 273 
Sa aried offlcialR, clerks, etc., number . 7, 0\J6 
Salaries.............. . . . . . .. . . . . . . . . . • . . $6, 210, 247 
Wege-earners, average number........ 173, 652 
Total wages .. .. . • • • . • • .. .. .. • . • . • .. .. • . $96, OG2, 329 

Men, 16 years and over............. 173, 209 
Wnges... .. . . .. .. . .. .. . .. .. . . .. . $95, 939, 610 

\\"omen, 16 years 1tnd over . .. .. . . . . 364 
Wages.......................... $106, 426 

Children, under rn. yeiirs... .• . . . . .. 79 
Wages.......................... $16, 293 

JII!scellaneous expenses................ $6, 293, 987 
Cost of materials used. . . . . . . . . . . . . . . . . . $109, 539, 013 
Value of products, including custom -

work and repairing . . . . . . . . . . . . . . . . . . $218, 238, 277 

1 Not reported. 

716 
$76, 192, 477 

1, 9R3 
$1, 58-1, 2-12 

IO!l, 632 
$60, 213, 433 

100, 448 
$60, 161, :l3B 

128 
$39, 248 

5G 
$12,852 

(') 
$66, 561' 526 

$129, 461, 698 

81. 0 
56. 9 

263.3 
292.0 

62. 9 
59. 5 
62. 7 
59. 5 

184.4 
171. 2 

41. l 
26. 8 

........ 64:6 

68. 6 

The census of 1890 was the :first at which the statistics 
of the manufacture of cars by steam railroad companies 
were reported separate from the statistics of the opera
tions of plants, engaged in car construction, not conducted 
by railroad companies. During the decade the number 
of establishments has increased from 716 to 1,296, an 
increase of 480, or 81 per cent, while the capital has 
increased $43,387,796, or 56.9 per cent. The cost of 
materials used increased from $66,561,526 in 1890, to 
$109,539,013 in moo, or 64.6 per cent; and the value of 
the product, including custom work and rep!tiring, was 
$129,461,698 in 1890, and $218,238,277 in 1900, an in
crease of $88,176,579, or 68.6 per cent .. 

The most striking increase was shown in the number 
of salaried officials, clerks, etc., and their salaries. In 
1890 the numbei: of salaried officials was 1,953, and in 
1900 there were 7,096 officials, an increase of 5,1±3, or 
263.3 per cent. During the ·same period the salarie1'! 
increased $4,626,005, or 292 per cent. This increase is 
all the more striking, when it is remembered that the 
number for 1900 does not include the :firm members and 
officials not drawing a salary. The total number of 
wage-earners increased 62. 9 per cent, while the wages 
increased from $60,213,433 in 1890 to $96,062,329 in 
1900, or 59.5 per cent. 

Improved facilities for transportation by steam rail
ways have resulted in constantly lessening the competi
tion of canal and river transportation, and now they 

have ceased to be effective for high-grade freight trans
portation. The extraordinary increase in traffic requires 
new equipment at the rate of ~ibout 500 cars and 10 loco
motives per day. The i·epair work both on locomotives 
and cars has constantly increased. During the census 
year the 1,296 establishments operated by railroad. com
panies reported a capital of $119,580,273, and a pi·oduct 
aggregating $218,238,277, and employed 180, 748 wage
earners and officials. In this branch of the industry the 
product of the several establishment':i was manufactured 
or repaired for their own use. In the motive power 
and machinery department the total value of product 
was $94,447,260, or 43.3 per cent of the aggregiite. 
The product in the car department was vnluecl at 
$118,376,552, or 54.2 per cent, ancl the value of the 
shop work in the bridge and building department was 
$5,414,465, or 2.5 per cent of the aggregate product. 

Table 11 presents a compltrative ·si:mmmry of the 
capital for 1890 and 1900, with the percentage of each 
item to the total and the per cent of increase dm:ing 
the decade. 

TABLE 11.-CARS AND GENERAL SHOP CONSTRUCTION 
AND REPAIRS BY STEAM RAILROAD COMPANIES: COJ\1-
PARATIVE SUMMARY OF CAPITAL, 1890 AND 1900. 

1900 1800 
Percent 

of In-
Amount. Per cent Amount. Per eont CrQnsc-. 

of total. of totitl. 

- ---
Total. ............ $119, 580, 273 100. 0 $76, 192, 477 100.0 50.9 

-- ---·----- ···-~·- ----
Land ................... 16, 976, 693 14.2 10,860, 668 14. 3 66.3 
Bnildings .............. 33, 630, 345 30.6 23, 399, 382 33.3 41.2 
Machinery, tools, ancl 

24.2 1\4,0 implements .......... 28,448,li82 23.8 18, 473, 121 
Cash and sundries •.... 37,524,653 31.•1 21, •159' 306 28.2 7-1.9 

In 1890 the total capital was $76,192,477, and in 1900 
it was $119,580,273, an increase of $43,387,796, or 56.!J 
per cent. The value of lancl, buildings, machinery, 
tools, and implements, cash on hand, etc., relative to 
the total, has not changed materially during the decade. 
Of the total capital in 1890 the value of land composed 
14.3 per cent; buildings, 33.3 per cent; and machinery, 
tools, etc., 24. 2 per cent. In 1900 the vnlue of land 
was 14.2 per cent; buildings, 30.6 per cent; and ma-

. chiner5:, tools, etc., 23.8 per cent of the total mtpital. 
The largest per cent of increase was in the item includ
ing stock in process of maimfacture, unfinished p1·ocl
ucts on hand, etc., the aggregate value of which was 
$21,459,306, or 28.2 per cent of the total in 1890, and 
in 1900 the value was $37,524,653, or 31.4 per cent of 
the total, an increase of $16,065,347, or 74. 9 per cent. 
During the decade the amount of capital invested in 
land increased 56.3 per cent; buildings, 44.2 per cent; 
and machinery, tools, and implements, 54 per cent. 

I 
I 

I 
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Table 12 presents the cost of materials used, with per 
cent which each item forms of the total cost. 

TABLE 12.-CARS AND GENERAL SHOP CONSTRUCTION 
AND REPAIRS BY STEAM RAILROAD COMPANIES: COST 
OF MATERIALS USED, 1900. 

MATERIALS USED, Amount. Per cent 
of total. 

Totltl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • $109, 539, 013 100. O 

Principal materials I .................................. .. 
Fuel ................................................... .. 
Rent of power nn<l heat. .............................. .. 
Freight ................................................. . 

106, 5!H, 718 
2, 4<13, 987 

IJ.7,565 
512, 743 

97.3 
2.2 

(') 
0.5 

1 Includes mill supplies and all other materials, which are shown sep11ratelr 
In Table 16. 

'Less than one-tenth of 1 per cent. 

The partially manufaC'tured materials, such as lum
ber, iron, and steel, etc., constitnte the principal item, 
aggTegating 97.3 per cent of the total. The cost of 

fuel was $2,443,987. The amount paid for rent of 
power and heat was $27,565, or less than one-tenth of 1 
per cent of the total cost of materials, showing that 
nearly all of the power used was owned by the company 
operating the plant. The expemms, other than those 
for wages and materials, incurred in the manufacture 
of the product are reported in detail under miscella
neous expenses in Table 16. Of the total expense, 
$3,094,941, or 49.2 per cent, was paid for contract work. 

The second item in importance, aggregating $2, 329, 924, 
was paid for rent of offices, interest, insurance, orcli
nary repairs of buildings and machinery, advertising, 
etc. Of the remaining items, rent of works formed 
only 0. 7 per cent, while the amount paid for taxes con
stituted 13.1 per cent of the miscellaneous expenses, 
showing that a large percentage of ·the plants were 
owned by the corpomtions opernting them. 

Table 13 presents a comparative summary between 
1890 and 1900, by states and territories. 

TABLE 13.~CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAlVI RAILROAD COMPANIES: COM
PARATIVE SUMMARY, BY STATES AND TERRITORIES, 1890 AND 1900. 

STATES AND TERRl'rQRIES. Year. 

Num
ber of 
estab
lish-

men ls, 

Capital. 

SALARII~D OFFICIALS, 
Cl,ERKS, ETC. 

Number. SalarieH. 

WAG E·EARNERS. 

~J:;;~~;. TotELl wages. 

Miscellane
ous ex
penses. 

Cost of ma
terials used. 

V11lue of 
products, in 
eluding cus

tom work 
and repair

ing. 
-------------------- ----- --- --- ---- --- ------·-- l-----!-----1--- . -------

United States........................ 1900 1, 29fl $119, 580, 278 
1890 710 7H, 192, •177 

Maine .................................... . 

New Hampshire .......................... . 

Vermont ................................. . 

111assachusetts ................•...•.•...•.. 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

Rhodelsland•............................. 1000 

Connecticut .............................. . 

NewYork ............................... .. 

New Jersey ............................... . 

Pennsylvania ............................ . 

Delaware ................................. . 

Mo.rylmul ............................... .. 

1900 
1890 

1900 
1890 

1000 
1890 

1900 
1800 

1900 
1800 

1900 
1890 

District of Columbia• .................. ,... 1890 

West Virginia ............................ . 

Virginia .................................. . 

North Carolina .......................... .. 

South Carolit\O. .......................... .. 

Georgia ................................... . 

Florida ................................... . 

1 Not reported. 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1800 

19 
10 

9 
4 

7 
8 

16 
14 

9 
8 

82 
46 

18 
18 

1'11 
61 

5 
3 

19 
10 

23 
7 

28 
8 

12 
9 

6 
Ii 

82 
11 

13 
10 

921, (10/i 
150, 072 

850, 873 
20fl,,165 

711, 261 
534, 729 

8, 050, Q.13 
1, 088, 676 

120, 900 

1,639, 13·1 
690, 265 

11,2.J.J, 7'17 
4, 213, li89 

2,8111, 750 
2, 766, 957 

19, 182, 001 
17, 47fi, 056 

751, 213 
707,875 

2, 8i7,'95'1 
2, 904, 677 

44, 700 

1,°'10, 311 
533, 305 

1, 733, 389 
58:l,022 

589, 513 
210, 458 

854, 842 
•120, 859 

1, 408, 592 
450, 512 

414, 390 
158, 960 

7, 096 $6, 210, 247 173, 652 $96, 062, 329 $6, 203, 987 $109, 539, 013 $218, 238, 277 
1, 953 1, 58·1, 242 106, 632 00, 213, ·133 <') 06, li61, 5~6 129, 4lil, 698 

37 
5 

30 
2 

31, 332 
4,500 

24, 201 
2,120 

82 23, 744 

111 
25 

17 

100 
9 

4•13 
. 91 

179 
99 

1, 065 
346 

17 
29 

18'! 
36 

87 

90 
14 

283 
22 

47 
8 

27 
7 

97 
23 

33 
7 

103, 962 
18, 711 

14, •190 

78, 392 
5, 920 

8'14,590 
75, 535 

137, 191 
t\3, 775 

810,857 
230.89·1 

20, 824 
19, li8 

100, 843 
52, 800 

33, 810 

67,6'16 
9,217 

248, 425 
13, 780 

38, 463 
li,6'10 

21, 379 
5,500 

98, 003 
19, 140 

26, 663 
7,160 

571 
239 

966 
Hl 

779 
290 

3,031 
2,26'! 

215 

1,557 
682 

13, 062 
8,585 

28 1 5M 
22, 6·19 

880 
821 

3,620 
2,978 

253 

2,605 
1,022 

4,922 
1,643 

1, 141 
43,1 

776 
828 

3, 175 
966 

958 
280 

300, 755 
135, 275 

516, 990 
86, 804 

446,017 
157,573 

1, 822, 91\9 
1,279,[>17 

133,300 

9'13,503 
418, 317 

6, 762, 504 
4, 420, 4•1J 

2, 399, 675 
2,813, 713 

lfi, 825, 640 
12, 301, 88·1 

529,025 
489, G90 

1, 849, 737 
1,437,GfJH 

12fl, 300 

1, 250, 640 
433, 335 

2, ·152, 195 
833,25'1 

550, li0•1 
186, 262 

363,041 
39•1, •111 

1, 602,208 
5~2, 657 

486, 488 
144, 997 

35,435 

36, 703 

4,614 

1, i70 

'11,879 

203,221 

195, 707 
800 

3, 280, 079 
82, uou 

fi5,lG3 

1, 878 

32, 355 

45,406 

29, 259 

12, 555 

89,380 

19, 224 
1,800 

487,601 
82,536 

623,347 
30,012 

350,401 
153, 970. 

1, 752,564 
1,390, 70.'i 

<18, f>9G 

1,300,281 
274,237 

8, 879,813 
4, 527,381 

2, 301, 1199 
3, 172, 891 

28, 1{17,57•1 
15, 822,0:17 

460,519 
748,1\56 

-2, 507,486 
3, 588, 572 

140,582 

1,586, 916 
•167, 841 

3,531, 283 
658,011 

893, 150 
200, 335 

29<1,334 
287,8G2 

1, 272, 692 
349,844 

579, 870 
201,514 

85i,136 
224,11:! 

1, 101, 301 
119, 55)) 

82·1, 776 
811, 549 

3, 7rn, 029 
2, 712, 763 

203, 82 

2,4:!0, 056 
698, 474 

16, 10·1, 85 
9,040, 02 

5,034, 267 
G,051, 179 

43, 065, 17 
28, 760, 72 

1,012, 68 
1,280, 48 

4,573, 22 
5, 079, 03 

870, 154 

2, 943,557 
910,393 

6, 277, 27 
1, 504, 99 

1, 511, 376 
3V3, 576 

691, 861 
688, 191 

. 3, 062, 288 
892, 610 

1, 112, 2·15 
351, 048 

2 Not reported separately in 1890. 
•Includes estabhshments distributed as follows: AlaskEL, 1; District of Columbia, 2. 
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T.ABLg 13.-0ARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAM RAILROAD COMPANIES: COM
PARATIVE SUMMARY, BY STATES AND TERRITORIES, 1890 AND 1900-Continued. . 

Num-
SALARIED OFFICIALS, WAGE-EARNERS. Value of 

ber of 
CLEltKS, ETC. 

Miscellane- products, in-
STATES AND TERRITORIES, Year. esta.b- Capital. ous exH Cost of ma- eluding ens-

terials used. tom work lish- Average Average penses. and. repair-men ts. number. Salaries. number. Total wages. mg. 

Kentucky··----·· .. -- ..... - ...... - ........ 1900 25 $1, 761, 958 96 $82,689 3,572 . $1, 841, 778 $55, 984 $2, 267,578 $4, 248, 029 
1890 9 305,229 11 10,240 623 353, 200 ----·········· 225,485 088,925 

Tennessee ........... -..................... 1900 16 1,319,628 65 58,606 2,817 1,459, 319 66, 765 1,528, 363 a, ua, m;s 
1890 10 1, 198, 940 15 16,672 1, 772 995, 287 .............. 593,819 l, 605, 778 

Alabama ............ - ..................... 1900 19 2,019,434 118 112, 795 4,030 1, 941, 031 86,045 2, 032, 166 4, 172, 192 
1890 12 909, 911 4 2,820 1,373 761, 134 .............. 784, 304. 1,581, 207 

Mississippi ............................. -.. 1900 9 741, 753 45 40,754 1, 534 807, 899 18, 336 464, 034 1,331, 401 
1890 5 612, 744. 18 19,580 1,076 677, 093 ................. 632, 876 1,329, 549 

Arkansas .................................. 1900 21 720, 907 103 97, 935 1,m 1,203, 761 27, 124 765, 003 2,095,447 
1890 8 355, 747 22 20,028 563, 187 ...................... 715, 340 1,299,558 

Louisiana ............ -.................... 1900 19 782,588 43 46, 3,14 1,3~~ 800,398 19, 699 562, 058 1,429, 099 
1890 6 156,136 10 7,235 43,421 101 61, 592 112, 84.7 

Indian Territory! ......................... 1900 3 8,080 3 2,820 64 35, 504 87 18, 224 56, 635 

Okl11,homa1 ................................ 1900 3 9, 350 3 2,405 22 13, 333 117 6, 736 22,591 

Texas .............. -..................... 1900 56 3, 730, 792 263 292,398 6,633 4,004, 769 138,838 3, 878, 536 8, 314,691 
1890 31 ·1,140, 049 58 61, 775 2,354 1,574, 786 ................... 1, 223, 674 2,860,~35 

Ohio ....................................... 1900 91 5, 701, 129 576 456,'971 11,534 6,087,052 391, 581 5, 963,808 12, 975, 18~ 
1890 64 3, 907, 278 150 107,675 7,397 s, 968, 797 ................... 3, 930, 052 8,096,905 

Michigan .................................. 1900 42 2,527, 256 182 147,119 3,938 2,026,000 39, 642 2, 120, 166 4, 332, 927 
1890 17 1,226, 163 32 33,340 2,098 1, 119, 487 ...................... 1, •192, 487 2,6'15,314 

Indiana ................................. -. 1900 54 4, 730, 231 348 290,197 8,081 4, 325, 101 171, 355 5, 454, 676 10, 242,42~ 
1890 48 3, 929,805 116 93, 963 6,613 3, 274, 288 ................... 3, 904, 281 1, 289, 382 

Illinois.,_,. ............................... 1900 98 11, 726,424 618 &68, 702 13,803 7,422,527 267,497 8, 286, 776 16, 580, 424 
1890 70 7, 791, 234 264 198,680 10,277 5,855,481 5,629 5, 909,493 12, 208, 617 

Wisconsin ..............•.....•••••.•...... 1900 46 4, 206, 285 272 245, 163 4,502 2, 398, 144 188, 270 3,525,144 6,306,823 
1890 22 1, 681, 255 50 44, 778 2,148 l, 217, 632 ...................... 898, 673 2,221, 152 

Minnesota .•.•.....•.......•......•........ 1900 39 4, 933,805 264 243,448 4, 700 2,599, 387 95,561 8, 380,4·11 6,319, 876 
1890 18 2, 926, 860 66 ii6, 706 1,951 1, 219,325 ..................... 1, 305, 136 2,628, lH 

Iowa ..................... -................ 1900 58 3,277,617 278 249, ~48 5,497 2, 948, 947 124,•153 2,896, 269 6,221, 378 
1890 41 2,40<1,648 81 65, 312 3,812 2, 121, 82•1 aoo 2, 244, 27'1 4,473,089 

Missouri ....................... · •.•.••...... 1900 43 3, 645, 260 242 219, 292 5,581 3, 182, 753 102, 500 3,019,574 6, 52·1, 121 
1890 27 1,394, 97-1 77 67, 945 2,859 1, 737, 771 1,637 2, 082, 326 8, 890, 5!2 

Montana ........ , .................... - .... 1900 7 524, 725 49 50, 382 621 897,552 5,188 301,338 754,41() 
1890 4 317, 765 12 10,354 301 226,013 ............... 193, 201 42U,ll68 

IdahoI ......•.............................. 1900 4 177, 912 12 13,326 399 293, 896 2, 743 214, 160 52B, 631 

Wyomingi .. ,_ ............................. 1900 7 591, 725 28 29,874 853 623,046 87, 19·1 480, 199 1, 169,813 

North Dakotal ............................ 1900 3 171,043 7 6, 725 126 67, 922 1,400 64, 847 H0,894 

South Dakotai ............................. 1900 7 68,079 9 8,354 117 79, 661 3,049 86,567 177, 631 

Nebraska .................................. 1900 23 3,635,267 114 100,401 2,458 1,421, 284 92, 946 1,009,830 2,0l!-1,461 
1890 9 1, 245, 519 28 20,877 2,041 1,146,206 .............. 900,826 2,067,908 

Nevada .................................... 1900 6 404,577 8 9,800 214 168,102 7,•1'16 110,637 296, 981} 
1890 6 428, 999 6 8,460 209 194,643 ............... 231,893 435,084 

Uta.hi ..................................... 1900 10 496,149 46 49,389 908 636,076 16,219 60·1, 907 1,306, 591 

Colorado .......... -....................... 1900 29 1, 681, 860 1$7 148,040 2,687 1, 676,500 38,863 1, 278, 299 a, 141, 002 
1890 10 1,551,311 26 47, 700 l, 366 1,023,809 .............. 89•1, 090 1, ll65, 696 

Kansas .................................... 1900 37 2, 931, 699 175 167, 786 5,592 3, 476,400 101,457 3,071,173 6, 816, 810 
1890 26 1, 683;210 60 46, 949 2,819 1, 722, 326 ................. 1,874,646 3,0H,088 

.A.rlzona ................................... 1900 7 480,119 14 21,300 576 437,238 16,454 412, 490 887, 482 
1890 3 72, 724 2 1,414 140 11~,990 ................ 74, 985 189,390 

New Mexico ............................... 1900 7 386, 721 19 18, 784 1,061 585,401 1,913 468, 182 1,069, 280 
1890 5 137,.389 4 2,525 254 174,038 ............... 177,503 854,066 

Wfl-~hington ••...•.............•.•••.....•. 1900 16 944.,800 55 51, 353 956 653,205 14,264 760,858 1,479, 080 
1890 4 272,195 9 7,4.40 842 278,628 .............. 175,492 461, 561 

Oregon .... _ ............................... 1900 14 725, 935 29 31, 678 751 495,159 15,688 483, 6'14 1,026,169 
1890 5 2, 815, 997 28 26, 700 1,101 907, 739 ............... 781,217 1, 750, 92d 

California ......... -....................... 1900 29 4, 429, 951 119 14.1, 798 4, 920 3,507,028 76, 590 3,825,840 7, i\53, 620 
1890 10 3,139,514 29 23, 840 2,858 2, 151,594 ................ 2, 777,806 4, 923, 071 

All other states ............................ 21900 3 470,387 14 13, 160 894 205,475 1,100 157,256 1176, 990 
'1890 11 487,054 15 12, 598 731 610,586 ·············· : 379,064 1,002,248 

1 Not reported separately in 1890. · · . 
•Includes estabhshments distributed as follows: Alaska, 1; District of Columbia, 2. 
1 Includes establishments distributed as follows: Indian ~errttory, 2; North Dakota, 2; Rhode Island, 2; South Dakota, 2; Utah, 2; Wyoming, l, 
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In 1890 there were in the United States 716 rail
road repair shops, and during the decade the number 
increased 580, or 81 per cent. 'l'hc New England states 
reported 63 establishments in 1900, an increase of 17 or . ' 43. 2 per cent, smce 1890. 'l'he Middle states increased 
129, or 91.5 per cent; the Southern, 152, or 114.3 per 
cent; the Central, 164, ?r 53.4 per cent; the Western, 

· 77, or 110 per cent, while the Pacific states increased 
40, or 200.0 per cent. 'l'he largest actual increase dur
ing the decade has been in the Centrnl and Southern 
states, which have also shown the greate8t activity in 
the establishment of new plants during the census year. 

'l'he only decreases in number of plants were found 
in Vermont and the District of Columbia. 'rho other 
states and territories except New J er8ey and Nevada 
show an increase. 'l'he larg·est percentages of increase 
were in the Western and Pacific states. 

In 1890 the 3 states having the greatest number of 
plants were Illinois with 70, Ohio with 64, and Penn
sylvania with 61. In 1900 Pennsylvmiia led with 144 
establishments, Illinois was second with 98, and Ohio 
third, reporting 91 plants in operation. 

Of the 51 states and territories included in the com
parative table, 6 have shown a decrease fo the value of 

the product. 'l'he value of the products in New Jersey 
decreased $1,016,912; in Delaware, $267,802; in Mary
land, $505,806; in Nevada, $139,099; and in Oregon, 
$724, 757. 'l'he decrease in the product in the District 
of Columbia can not be shown, on account of disclosing 
the operations of individual establishments. 

'l'here has been a remarkable increase in value of prod
ucts-$88, 776,579, or 68.6 per cent, during the decade. 
Pennsylvania led with a11 increase of $14,295,443, New 
York was second with an increase of $7 ,148,825, and 
'l'exas third with a product of $8,314,691, an advance 
$5,-±54,456over1890. 'l'he states which show an increase 
of from three to five millions in the manufactured prod
uct are Virginia, Kentucky, Ohio, Illinois, Minnesota, 
Wisconsin, and Kansas; while those which show an in
crease of from one to three millions are Connecticut, 
West Virginia, North Carolina, Georgia, Tennessee, 
Alabama, Louisiana, Michigan, Indiana, Iowa, Mis
souri, Colorado, Washington, and California. 

'l'able 14 presents the statistics by geographic divi
sions for the manufacture and repair of steam railroad 
cars, by establishments operated by steam railroad com
panies; 

TAnLE 14.-0ARS AND GENERAL SHOP CONSTIWOTION AND ·REPAIHS BY STEAl\I RAILROAD COMPANIES: COM
PARATIVE SUMMARY, BY GEOGRAPHIC DIVISIONS, 1900. 

---·--· ~·· . -·-····_,.,_ +----·~ 

• -
11 WAGE·EARNERS, IN· 

···.::::::::::::::::::-~ 

CAPITA! .. SALARIED OFF!· I CLUDING PIECE· 

Num· CJ..U.S, cr.ERKS. ETC. WOitKEm.l, AND TO- Value of 
bm· of I TAL WAGES. 

11Iiscella- Cost of ma- products 
cs tab· I terials (mcluding 
ll8ll· neons ex- used, custom 

lllnchin· work and men ts. penses. 
Total. L1m<l. Hn!lcllngs. cry, tools, Cash nnd Tot11l · Total Avernge 'I1otal repairing), 

nncllmple· sundries. number. 8nlarles. number. wnges. 
mcnL~. 

------ ---·---
United States .... 1, 2U6 $p9, 580, 273 $16, 076, 003 $30, 630, 3•15 $28, 4•18, 582 $37, 524, 653 7, 096 $6, 210, 247 173,652 $96, 062, 329 '$6, 293, 987 $109, 539, 013 $218, 238' 277 

--- ------
New England .states .. 03 7,300, 116 1, 582, 058 9 207 012 1,lilS,379 1, 901, 107 327 276, 121 7, 119 4,163,524 153, 005 4,528, 793 9,128, 624 
Middle states ........ 270 37,238, 830 11: 553: 117 H, 900, 838 
Sonthcrn states ...... 

4,•180,fi74 
•I, •150, •187 

12, 298,301 1,850 1, 425,171 51, 047 27,516,297 3, 737,385 37,447, 686 70,132,571 
2Hf1 16,585, 527 1, 633, 172 4, 673, 024 5, 828, 844 1,316 1,237,325 35, 554 18, 818, 868 641, 174 19,681, 543 40, 381, 239 

Centr11l slates ........ 471 •JO, 7•18, 007 5, 670, 201 13, 520, 020 8, •165, 795 13, 085, 331 2, 780 2,420, 840 57,636 30, 989, 911 1, 330, 859 34,646, 854 69, 503, HIB 
Western states ....... 1<17 11, •199' 870 2, 965,043 3,ll<J,372 3,062,243 2,31i8,218 !il8 623, 661 15,612 9,862,578 32•1,822 8,097, 635 18, 008, 596 
Pnclflc states' ..•..... 1, 777, 837 60 6,207, 917 688, 985 1, 828, 808 I, 962, 702 205 226, 829 6,684 4, 711, 151 106, 742 5, 186, 502 10,184, 094 

1 Includes Alnsk1i. 

The Middle states led in the manufacture of products 
in this branch of the industry, with 20.8 per cent of the 
totnl number of establishments, 31.1 per cent of the ctip
ital invested, and with products vidued at $70,182,()71, 
or 32.1 per cent of the total value. 'l'he Central states, 
with 36.3 per cent of the establishments and 34.1 pe1· 
cent of the capifal invested in the industry, manufac
tured a product valued at $69,503,153, or 31..8 per cent 
of the total. The Southern states manufactured 18. 5 · 
per cent; the Western, 8. 7 per cent; the Pacific states, 
including Alaska, 4:. 7 per cent; and the New England 
states, 4.2 per cent of the total product. 

The establishments of New England bad an average 
capital of $115,875; those of the Middle states, $137,922; 
of the Southern states, $58,195; of the Central states, 
$86, 514; of the Western states, $78,230; and of the Pa
ai:fic states, $103,465. 'rhe average value of products for 

the various geographic divisions were as follows: New 
England, $144,899; Middle states, $259, 750; Southern, 
$141,689; Central, $147,565; Western, $128,630;' and 
Pacific states, $169, 735. 

The average wages in New England were 5.8 per cent 
above the average for the United States; in the Middle 
states, 2.5 per cent below the average; in the Southern 
states, 4.3 per cont below; in the Central states, 2.7 per 
cent below; in the Western states, 14.3 per cent above; 
and in the Pacific division the average wages were $705, 
or 27.5 per cent above the average wages for the in
dustry. 

'l'able 15 presents the statistics of the products for 
the combined industries, cars and general shop con
struction and repairs by railroad . companies, and cars, 
steam railroad, not including the operations of railroad 
companies. 
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TABLlil 15.-0ARS, STEAM RAILROAD: COMBINlW SUMJUAitY OF PRODUCTS, BY STATES AND TERRITORIES, 1900. 

STATES AND TERRITORIES. 

United States ..•.......... 

Aggreg11t" 
value. 

$308, 748, ·157 

Total value. 

1)94,H7, 260 

l\IO"l'IVE POWER AND MACHINERY, 

Locomotives. 

Built. Repaired. 

Number. Value. Number. Value. 

272 $3, 216, 303 1, 375, 20'5 $57,383, 1'13 

Work I for other 
corporations. 

Value. 

$3, B38, 580 

All other 
products. 

Value. 

$30, 4.19, 135 
!======' =·==~=' = =='= =====l=====ll======i'==== 

Alab11m11 .............................................. . 
Arizona ............................................... . 
Arlmns1rn .............................................. . 
Caliiornht ............................................. . 
Colorn<lo ..•.........•.................................. 

Connecticut .......................................... . 
Del11w1ire ............................................. . 
Florida .............................................. .. 
Georgiu ............................................... . 
Idaho ............................................... .. 

Illinois ............................................... .. 
Incllana .............................................. .. 
Incli1m Territory ..................................... .. 
Iow11 .................................................. . 
Kaus1ts ....................... , ........................ . 

Kcnl11cky ............................................. . 
Louisi11ntt ............................................ .. 
Maine ................................................ .. 
Maryhincl ............ : ................................ . 
Massachusetts ....................................... .. 

Mlchig11n ............................................. . 
Minnesota ........................................... .. 
'Mississippi, .......................................... . 
Missouri ............................................. .. 
.Montant1 .............................................. . 

Nebmska ............................................. . 
Nevuda .............................................. .. 
New Hampshire ...................................... . 
New Jersey ........................................... . 
New Mexico ......................................... .. 

New Yo1•k ............................................ . 
North Carolina ................................. : ...... . 
North Dakotu ........................................ .. 
Ohio ......................... .' ......................... . 
Oklflhoma ............................................ . 

Oregon ................................................ . 
Pcnnsylvnnia ......................................... . 
Rhode Island ......................................... . 
South C11rnli1ui. ....................................... . 
South Dakotit. ........................................ . 

Te11nessee .. _. __ ...................... --~ .............. . 
Texas ................................................. . 
Utah ................................................. .. 
Vermont ............................................. .. 
Virginia ............................................... . 

Washington ........................... .' .............. .. 
West Virgini11 ........................................ .. 
Wisconsin ............................................. . 
Wroming ............................................. .. 
Other territories 1 .................................... .. 

4, 921, 987 

887, 482 

2,0%,4·17 

7~mm,6211 

3, 1·11, 602 

2,·130,056 

4, 28i, 605 

1, 112, 2·15 
3,407, 047 

523, li31 

41,426, o~o 

19, 248, 999 

56, 635 
6l 221, 3i8 

G,810, SIG 

4,418,889 
1, ,129, 099 

857, 13G 
GI 08i, 752 
3, 820,RlD 

14, 253, 707 
6, 319, 870 
1, 331,401 

H, 246,889 

71>1,.110 

2, 02·1, ·!Ul 

2U5,985 

l,817,W3 

5,877, 543 

1, 069,280 

21,423,201 

1,511, :176 

l·lO, 89'1 

lll,$17,551 

22, li91 

1, 020, !GD 

62,32ti, 081 

203, 32G 

691, 31l1 

177, 631 

3, 605, 563 

8,SH,691 
1, 30G, 591 

82-1, 776 
6, 277, 279 

1,479,680 

5, 310, 711 
G, 306, 823 
1, 169,813 

376, 990 

1, 54-1, 805 ....................... . 

. 5-12, 5251 ....................... . 

1, ~~:: ~:~ ........ ~ ........ ~~: ~~~. 
1, G·IS, 308 i-- ..................... . 

1,!:~:~~~ !.. ...... ~ ........ ~~·-~~~-
1,~~~:~~~ t:::::::: :::::::::::::: 

I 
7,402,GOO I 27 338,826 

4,3~;:~~~ ( ...... ~ ......... ~·."'.~~-
2) 898, 77fl i ! 8 59, 149 
2,519,320 ii 12 1-10,800 

1,~~~:~~~ [i:::::::::: :::::::::::::: 
34-1,536 j ...................... .. 

2,6!15,nos I! ..... ,. .... ------·--····· 
1, 709, 2w I' ....................... .. 

1,506,89·1 I' 16 lOi,011 
8,2.SG

1
2fi2 [: __________ .............. . 

2,~~~::~~ i ........ ; ........ ~~.-~~;· 
52.J,OOI; ' ....................... . 

1"476,402 [: ....................... . 

~~~: ~:~ 1;: :::::::::!:::::::::::::: 
2, 551, 060 /1----·· ................. . 

631, 029 !·······--· --------------

6,~~:::~~ f i ........ ~ ........ ~·-~~~-
102,101 ,' ...................... .. 

4, 726, 651 111 .......... 1 ............. . 

0,.100 .......... 1 ...... ••••·••• 

20,:~::~~! ...... ~~~-!--··;:;~~::,;;· 
87, 529 

855, 720 ::::::::: r:::::::: :::: 
91, 917 

1, 388, 7!l3 
4, 0·16, 335 

7031 752 
343,864 

1, 666, 179 

742,945 

910, 903 

1, 942,515 
831, 217 

14\l, 571 

::::::::::!:::::::::::::: 
9 59,842 

1 4,118 
6 61, 455 

13 77,615 

1,.11.l 
1, 608 

25, 107 
2l977 

19,142 

3fi0 
l, 3G8 
l,OGO 

2, 926 
1,320 

162, 810 

102, 60.J 
6, 867 

62, 66-1 
7H1 597 

5,699 
l,4B5 

5,.100 
5,588 

90'2 

3, 239 

29,071 

1,818 

61,233 

3,5U 

M,281 
132 
812 

8,0G4 
16, 598 

131, 290 
15,0'14' 

l9·1 
lG0,300 

1,572 

252 
223, 987 

98 
1,076 
5, 740 

2, 073 

7, 905 
1, 996 

1,358 
751826 

8, 274 
49, 169 
12,251 

11,470 
998 

'Includes esto.blishmeuts distributed as follows: Ale.ska, l; .District of Columbia, 2, 

986, 807 
·139,413 
GOG, 911 

1, 630, 9.Jl 

1,309, 052 

511, 352 
2·1\l,9.Jl 
4G5, 9"'1 
892, 086 
223, GQ.1 

.J,.107, lH 

2, 08:1,445 
ao,orl5 

2,251,-143 
1,801,:117 

1, 099,216 
329,fi51 
2Hl,87·l 

1, 23G, 3-13 
1, 190,'1~7 

1, 13i' 222 
1, 826,.132 

337, 73,1 
1, 559, 718 

327, 637 

1, 208,800 

90,83·1 
4•19, 9,19 

1, 181,002 

591,129 

4, 218, 9-12 
430,099 

34, 941 
3, 175, 272 

9,,100 

233, 750 
8,8781878 

7::~, 555 
288,ll65 
66, 015 

888, 751 

2, 239, 8n3 
504, 169 
208,441 

1,39G, 735 

339, 4,15 

633, 861 
1, 125,855 

831, 180 
701 733 

31, Oi\fi 

9, 6·13 
·16, 928 
~O, lGi 

198, 618 

12, :357 
816 

20,.111 

5, ·la3 

:l91,0·18 
1-13, uo9 

GO,.IOG 

iio, 003 

28, 209 
21, 101 

2,955 

61, 155 
·130 

20, 783 
409, 236 

22, 881 

229, 877 
1, 869 

47, 931 
12, 587 

323 
29, ·132 
20, 400 

82·1, mo 
2, 128 

52,mm 

10, 375 
521, 698 

•1,839 
8G7 

,18,770 
270, 132 

2, 7'18 
15,G32 

1,901 

7~1, 919 
lG, 7·17 
30, 870 

526,883 
93,4G9 

130, 827 
13'!, 031 

140,638 

633, 717 

:2'28,623 
IOS,458 
207, 537 
65,206 

2,175,582 

l,231,3H 

1,6!6 
527, 777 
539, 200 

026, 278 
GOG,289 
124,707 

1,398, liO 
512,312 

241,878 
900,5&! 
120,895 
679, 73-1 
194,500 

21Y,6ll 

8,435 
126,479 

1,3H,526 
H,500 

2,2Uri,G9! 
02,33-1 

67, HlO 
1, 499, 350 

31, 769 
8, 705, 700 

13, 974 
112t22"l: 
25,035 

396,2·12 
1,476,008 

196,835 
115,073 

206,088 

328, 581 

260, 29;; 

708,169 

37 ............. . 

4, 14-1 68, 69·1 

I 

I 
I 
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TABLE 15.-0ARS, STEAM RAILROAD: COMBINED SUMMARY OF PRODUCTS, BY STATES AND TERRITORIES, 
1900-Continued. 

STATES .I.ND TERRI• 
TORIES. 

Total v1tlue. 

CAR DEPARTMENT. 

Cars built. 

Passenger. Freight. 

Cars repaired. 

Passenger and 
freight. 

Work 
Ior other All other 
corpora- products. 

tions. 

BRIDGE AND BU!l,DING DEPARTMENT 
(SHOP WORK ONJ,Y). 

'£0011 
value, 

Repairs fo;vgfii'er Allother 
re:~~als. corporn- products. 

tlons. . 

I 
I lif·===-1·==-

-N\J_\~-~n_ .. _, __ v_a_l_u_e. __ N_1;_~m_r._· -,--V_•_11_u_c._
1

_N_u_m_b_er. I Value~ _v_a_1u_e_"_, __ v_a_1u_e_._,, ____ l_'_'n_1u_e_._, __ '_'11_1_u_c._ Value. 

United States • .. $208, R86, 732 1, 371 $8, 810, 032 143, 134 $77, 240, 632 8, 376, 769 $74, 665, 500 $7, 084, 857 841, 085, 711 $5, 414,465 
1

ss, 937, 170 $241, 626 $1, 235, 669 

Alabnma .... -. . . . . . • . . 3, 316, 9Ul .••• - •• ~ •• -~~::.~ =2=, 1=7=7 'l==l,=3=52=,=08=2=l==l=21=,=31=7=l==l=, =51=5=, 7=3=1
1 
=1=5=2=, .i=rn=, '1===29=6=, .=,6=2=l l===60=,=19=1=lr==4=8=, 2=2=1• '====· --1-1,-96-4 

Ariwna ............ -. • 27ll, 625 ••••••..•. - - - - .•..•••• • • • · • ••••.•. - • • . 9, 029 251, 58C 16, 310 S, 735 68, 332 I 67, 305 l, 027 
Arkansas.............. 878, 798 20, 272 51 lG, 723 120, 368 657, 521 120, 139 64, 143 342, 814 71, 685 14, 838 256, 291 
California............. fl, 7"" 358 4 11, 777 667 329, 577 58, 973 1, 576, 111 33,1, GOil 3, 493, 28-1 24, 529 13, 015 7, 868 3, 646 
Colorado.............. 1, 305, 898 7 20, 583 221 91, 801 180, 675 959, 311 ll2, 503 115, 700 187, 396 96,238 91, 168 

Connecticut .•••.. -•.. 

Delaware····--······· 
·Florida ........... -.. . 
Georgia .............. . 
Idaho •.......•••...•.. 

Illinols .............. . 
Indimrn .............. . 
Indian Terri tor)' ...•.. 

Iowti ··-·············-· 
Knnsas .....•.......... 

Kentucky ..........•.. 
Louisiana •......... - .. 
l\Ininc ................ . 
Mnr:;lltnd ........ _. -.. 
Massachusetts _ •.....• 

Michigan •.•.. _ ..•. - .. 
:Minnesota ....•....•.. 
1'Ilssis8ippi ... _ ...... __ 

Missolll'i ..........••.. 
11!ontm111 ... __ . _ ...... . 

Nebraska··-·--······
Ne''lld!L .....•......... 
"'1ew Hampshire .••••• 
New Jersey •.......••. 
New ::llexico .•......•. 

New York ···-······--
North C1uolina ...... . 
North D11kot11 •••.... _. 
Ohio ................•• 

, Oklahoma···-···-··-· 

Oregon ............... . 
Pemrnylvaniti •••.••... 
Rhode Isluml _ ...•• _ •• 

Sou th C1uolirnL •.••••• 
South Dakota ..•..•.•• 

Tennessee .••••...•.•. 
Texas ................ . 
Utah ••...........•.... 
Vermont ....•......... 
Vlrglnia .....•..•..••• 

Washington .......•... 
West Virginia ••...•.•. 
Wisconsin .........•... 
Wyoming •.........••• 
0th er territories i .• _ •. 

1, 180, ll9G 
3, 790,8·1G 

52·l,3Q.! 

2, 112, 31l5 
222, 887 

3.3,017,5f°J5 
l·l, G91l,fi.15 

2·1,ll34 

2, 9li0, 771 
s, ll5o, soa 

2, 000 1 Oit> 

•Hfi,507 
4u,1;151 

3, 31li, 16·1 
2, 1071 170 

12, <173, 201 
3, 009, 788 

828, 839 
111 4Gl1, fi~S 

228,~11 
1, 07·1, 737 

17ll, i-18 
1, 207, 132 
3, 199, 291 

<12\1, 913 

1·11 205, 007 

993, 19-i 
38, 703 

11, 974, 609 
10, rn1 

721, 0-17 
41,382, 08:l 

112, 8UO 
:183, 781 

50, 878 

2, 187, 009 
4,11\9, 970 

508, 563 
,137, ·!08 

4,409, 806 

705, 2•13 

18,3·1:! 

233 1, 363, 500 

16 
42 
65 

1,062 

8, 976 

22,2:l5 
35, 254 

439, G21 

381 3,722,715 32,889 17,234,3'23 
69 350, 23·1 17, 111 9, 185, 928 

1 
20 

21, 300 

3, 079 

17, 2'11 
2,265 

35, 451 

10, 055 
13, 90·1 

38 
662 

555 
25 

3,010 

330 

22, 4GO 

117 
76 

2G, 9G4 
353, 037 

328, 7811 

11, 72G 

1, 538, 913 

165, 582 

9, 490, 779 
5G, 433 
41, 189 

ll 7 557' 001 9, 862 5, 803, 700 

10 36, 114 
rn n1, 304 

12 

627 

1 

G,157 
33,1,500 

,135 

12, 35.j 

8,449 
39, 437 

58, 420 
28,561 

741, 728 
256, 131 

9,632 
228,415 
220, 673 

147, 910 
48,443 

20, 236 
38, 272 
72, 206 

72, 782 
152, 941 
71, 356 

262, 900 
30, 850 

44, 901 
18, 142 

20, 579 
217,801 
38,429 

89 451, 887 
15, 588 

5,105 
o.rn 

3, lH, 212 1, 792, 3<11 
27G, 47G 27,010 

·1,430 

207 1, 2GG, 3·16 5, 09·1 2, 7'10, 3·13 722, 929 
2,387 

···-··· ····-······ •••••••• •••.•.•••... 55,716 
153 643, 113 29, 002 18, f>2•1, 347 1, <160, 305 

11 55, 564 

3,800 

919 
425 
14 

M 
1,468 

216 

513, 600 
191, 945 

15, 187 
27, 473 

983, 971 

108, 308 

51275 
16,470 
4,413 

H3,876 
207, 906 

33,876 
17, 179 

154,625 

4, 202, 884 1 2, 378 3, 650 2, 003, 177 

58, 695 
ms, 161 

117, 161 
15, 881 

4, 012, 534 18 50, 20s a, s11 1, 792, 612 

~~~:~~~ /::::::: ::::::::::: ·---~~~- -··-·;~:;~~- 3,15~ 

757, 087 

312, 530 
461, 255 

1,223,<J.17. 
192,026 

5, 6'11, 067 
3, 584, 005 

2·1,93·1 
2, 570, 313 
3,170, 853 

1, 384, 470 
368,9U 
434, 363 

1, 221, 773 
1, 3.12, 309 

1, 855, 941 
2, lfl7,271 

530, 114 
. 2,595, 377 

228, 271 

631,Ml 

51, l.69 
219, 801 

1,888, 186 

339, 636 

6, 319,591 
633, 203 

36, 833 
5,819,411 

9, 7-10 

460, 654 
12, 876, 887 

91,3,13 

260, 787 

42,0·18 

1, 077, 097 
3,033, 077 

320, 568 
181, 151 

1,860,432 

415, 609 

1, 085,8,10 

l, 540, 355 
333, 149 
120,098 

lf>,21G 

34, 210 
1, 773 

119,853 

10, 9G7 

380, 774 
2,058, 371 

26, 022 
329,444 

19,894 

460, 931 6, 558, 519 

I .·-~~~:~~~ ... ~: ~~~: ~~~ -170,172 193,322 
I mu, 257 213, 856 

138, 997 

19,orn 
21,802 

0

53, 526 
190, 228 

86, 269 
273, 063 
33, 712 

093,5'18 

377, 663 

6,95·1 
M,603 

107, 609 

701052 

737, 088 

26,483 

391, 32<1 

11,158 

611, 351 
3,717 
2,595 
5, 730 

116, 798 
34'1,021 
45, 649 

100, 077 
89, 128 

51, 141 
124, 2<14 

50, 052 
4,402 
3,874 

744, 7'14 

46, 795 
20, 745 

499, 687 
373, 609 

1,02,1, 157 
509, 117 
223,82•! 

1, 810, 937 
525 

65,533 
112, 468 

562, 114 
1, 091, 757 

17, 225 

3,582, 229 
41,434 

1, 960 
1, 747, 185 

451 

249, 235 
8, 726, 385 

17, 830 
70, 399 
2,600 

'179, 514 
535, 363 

217, 159 
128, 767 

1, 532, 475 

130, 185 
987, 245 
639, 247 

45, 247 

50, 263 29, 230 21, 033 

5,838 5,838 --------·· ·-··-····· 
12, 713 8, 286 700 3, 727 

168, 648 102, 217 1, 200 65, 231 
G,,111 4,529 1,030 852 

405, 8751 369, 133 5, Oi2 31, 670 

.. -~~: ~~~. /11_ - -~~~: ~~\ ... ~'. ~ ..... ~~: ~~ 
361, 8321 30[>, 95;; i 1, 043 54, 834 
342, 193 12'2, 155 ; 10, 728 209, 310 

65, 110 I 52, 553 1
1

1

•••••••••• 12. li57 

22,0:;1 20,s;;o -·--··--·· 2,202 

18, 449 II 13, 9-11 ! 273 4, 235 

75,920 70,3·11 t········-· 5,579 
4,420 I 4,420 ·-··-····· ······---· 

273, 612 2·17' 3731- ..... --. . 26, 239 

53,836 51,4451··-·--··-· 2,391 

2:~ .. ~!~ ~~: ~~~ --~;~: ~~~- .... ~: ~~~ 
1,608 1,608 '··-·--···· ··---····· 

73, 322 
7,381 

33, 640 
126, 292 

11, 338 

353,254 
23, 621 

216, 294 

3,000 

29, 228 

53·!, 010 
2,907 
1,854 

35, 336 

84, 791 

108,386 
4,276 

43,444 

141,294 

31,492 

196, 924 
291, 774 

1,045 

73, 322 
6,866 

25, 846 
125, 563 

5,284 

310, 265 
12, 292 

208,038 
3,000 

22,629 

394, 779 
2,557 
1,613 

84, 993 

'11, 776 
73, 776 
4,076 

21, 600 
126,409 

20,105 
195, 020 

260, 669 
462 

125 

4,478 

5,947 

23, 495 

50 

515 
7, 794 

604 

1,576 

42, 989 

11, 329 

8,256 

u,599 

138,284 
850 
241 

843 

43,015 

11, 115 
200 

21, 844 
14, 835 

2, 700 8, 687 
1, 904 

104 31, 001 

583 ••••••·•·• 

1 Includes establishments distributed as follows: Alaska, l; District of Columbia, 2. 
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The above table divides the product into 3 depart
ments-the motive· power and machinery, the car 
department, and the bridge and building department. 
The construction of new locomotives is almost entirely 
done by establishments engaged exclusively in that 
work, but a few were built in the car construction 
plants. In 'the motive power 1wd machinery depart
ment,_ Pennsylvania led, both in the number of loco 
motives constructed and the value of the repair work. 
In the car department, the value of the street cars 
which were constructed as a by-product was included 
under "all other products." Of the 1,371 passenger 
cars constructed for steam railroads, 381 were manu
factured in Illinois, 233 in Delaware, 207 in Ohio, 153 
in Pennsylvania, and 117 in Missouri; that is, about 
four-fifths of the passenger cars were constructed in 
these 5 states. Illinois, Pennsylvania, Michigan, Indi
ana, and Missouri manufactured 111,324 freight cars, 
or 77.8 per cent of the total product of the United 
States. 

The value of the products in the bridge and building 
department, including shop wbrk only, was $5,414,465. 
The product in the motive and power department aggre
gated $94,447,260, and in the car department $208,-
886, 732. The average value of locomotives constructed 
was $12,046. The value of 143,134 freight cars was 
$77,240,632., or an average of $540. 

The 10 states leading in the construction and repair 
of steam railway cars were: Pennsylvania, with a prod
uct of $62,326,081; Illinois, with $41,426,030; New 
York, with $21,423,201; Indiana, $19,248,999; Ohio, 
$16,917,554; Michigan, $14,253, 707; Missouri, $14,-
246,889; Texas, $8,314,691; CnJifornia, $7,553,626; and 
Kansas, $6,816,816. The aggl'egate value of the prod
ucts for these states was $212,527.594, or 68.8 per cent 
of the total value for the United States. The products 
for the first five states aggregated $161,341,865, or 52.3 
per cent of the total value. 

Table 16 presents in detail the statistics rc1ating to 
cars and general shop construction and repairs by steam. 
railroad companies, by states and territories, in 1900. 

j ' 

I 

I 



282 

1 

2 

3 
·1 
5 
6 
7 

8 
9 

10 
11 

12 
13 

14 
15 

16 

17 

18 
19 

" 
22 
23 

24 
25 

26 
2j 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 

Number of establishments .................... 
Character of urg1rnization: 

Incorporated company •...•.............•. 
Capital: 

Total ...................................... 
Land .................................. 
Buildings ........................ _ ..... 
Maehinery, tool~, and implements ..... 
C11sh an<! sundries ..................... 

Salaried ofllci11Js, clerks, etc.: 
Total number ............................. 
Totul "llaries .............................. 

General superintendents, managcr:o1, 
clerks, etc.-

'J'otul number ..................... 
'.l'utal s•Ll11ries ...................... 

Men-
Nun1ber -··-----·-········· 
Salaries .................... 

"'mnen-
Number ................... 
8alaries 

Wage-earners, inclu<llng pf~~~~VOfirC"rS:. ~ild. 
total wages: 

employed at any oue Greatest number 
tirue during the ~·car. . 

Least number cmplo~·ed at any one time 
during the year. • 

Average number ............................ 
Wages ..................................... 

Men, 16 yems and over-
Average nnmber .................. 
Wttges ............................. 

Women, 16 years and oi-er-
Average number .................. 
Wages ............................. 

Children, under 16 ye1irs-
A vemge number . , ................ 
Wages ............................. 

Average numlJer nf wage-earners, including 
pieceworkers, employedduringeach month: 

Men, 16 years and over-

~b~~~~y:::::::::::::::::::::::::::::: 
March ................................. 

~r~:i 1. ::: : : ::::::: :: :: : : :::::::::::'.:::: 
June .............................. '·· .. 
July ................................... 
August •..••.•••...••..••..........••.• 
September ............................. 
October ................................ 
November ............................. 
Deceinber .............................. 

Women, 16 years 1111d over-
January ........................ ; ...... 
February .............................. 
:M11rch ................................. 
April ............... : .................. 
l\lay ................................... 
June .................................. 
July ................................... 
August ................................ 
September ............................. 
October ............................... 
November ..•. 
December ..... :::::::::::::::::::::::: 

Children, under 16 years-

t~~~~!~:::::::::::::::::::::::::::::: 
April .................................. 
l\111y ................................... 
June ................... ~ ............... 
July ................................... 
August ................................ 
September ............................. 
October ................................ 
November ............................. 
December ............................. 

Miscellaneous expenses: . 
•rota! ...................................... 
Rent of works ............................. 
Taxes, not including intern11l revenue .... 
Rent of offices, etc ........................ 

. Contract work •..•..••.. _. .................. 
M11tcri1tl used: 

·United 
States. 

1, 296 

1, 29G 

$119, 580, 273 
$16, 976, 6U3 
$36, 630, 3ifi 
$28, 448, 582 
$37' 524, 653 

7,0!lli 
$6, 210, 247 

7,090 
$G,210,2n 

6, 954 
$6, 149, 4G3 

142 
$60,7&1 

191, 387 

15fi, 8G5 

li8, 652 
$96, 062, 329 

17:1, 209 
$95, 93i!, 610 

364 
$106, ,126 

79 
$16, 298 

171, 7!i3 
172, 487 
174, 961 
175, 886 
175, \ll7 
170,060 
166, 774 
169, 680 
171, mo 
17,1,88·1 
176, 568 
177, 918 

364 
364 
363 
36± 
375 
367 
362 
362 
355 
357 
361 
37'1 

73 
73 
78 
79 
81 
78 
80 
81 
81 
80 
85 
79 

$6, 293, 987 
$41, 134 

$827, 988 
$2, 329, 924 
$3, 094, 941 

Total cost ................................. $109, 539, 013 
Purchnsedin partiallymannfactureclform $84, 290, 687 
Fuel ....................................... $2,443,987 

, Rent of power 11ncl heat................... $27, 565 
llfill supplies .. . . .. . . .. .. .. .. ... . . . .. .. .. .. $1, 155, 435 
All other materials ........................ $21, 108,fi96 
Freight.................................... $512, 743 

l\fANUF AOTURES. 

TABLE 16.-CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS 

Connect- I Alabama. Arizona. Arkansas. California. Colorado, icnt, Delaware. Florida. Georgia. 

19 21 29 w 5 13 32 

19 21 29 29 5 13 32 

$2, 019, 434 $430,119 $720, 907 $4, 429, 951 $1; 681, 860 $1, 630, 13,l $751, 213 $414, 390 l)I,408, 592 
$Hi9,200 $54,300 $50, 950 $300, 165 $277, 550 $389, 500 $250, 825 $35, 880 $190, 110 
$559,810 $141, 289 $114, 780 $1, 242,009 $576, 572 $246, 950 $238, 025 $79, 025 $412, 41'! 
$6G0,570 $130, 532 $209, 697 $1,409,802 $,181,007 $425, 412 $97, 391 $127, 099 8408,005 
SG29,854 $103, 998 $345, 480 $1, 477, 975 $346, 731 $577,272 $158, 972 $172, 386 $398, 063 

119 137 100 17 :~3 97 118 H 103 
$112,795 $21, 300 $97, 9:!5 $141, 798 $1-18,040 $78, 392 $20, 824 $26, 603 $9.~,003 

33 97 118 14 103 119 137 100 17 
$112, 795 $21, 300 .$97, 9;!.5 $J.11, 798 $148,°'10 $78, 892 $20, 824 $26, GG3 $98,003 

115 14 103 117 137 99 17 33 9G 
Slll, 290 $21, oOO $97, \!35 5140, 718 $148, 040 $78, 221 $20, 824 $26, 563 $97, 763 

3 ........... ........... , 2 ----·····-- 1 ........... ····-····· 1 
Sl,505 ·-········· ........... $1,080 $171 ........... ······-··· $240 

4,388 703 2,155 5,371 3,206 1,602 918 1,111 3,.135 

3,GJ5 478 1, 7lf3 ,4,519 2, 184 1,<J.18 8'16 855 2,0H 

J,030 576 1, 927 4, 920 2,687 1, 557' 880 058 3,175 
$1,9'11,031 $437, 2381$1, 203, 761 $3,507, 028 $1, (i76, 500 $9-13,503 $529, 025 $·18ti,488 $1, 602, 208 

4,019 576 1, 92i ·1, 908 2, G87 11551 878 955 3, 169 
$1, 939, 170 $·137, 2381$1, 203, 761 $3,fi02, 570 $1,676, 500 $041, 2U6 $528, 375 $i85, 708 $1, 601, 12$ 

11 7 6 2 B 6 
$1, 861 

.......... T .......... 
$2,fi78 $2, 207 $6-19 $720 $1,080 .......... T .......... 

··········· ::::::::::1:::::::::: 5 ........... ·········-- ··········· ........... .............. $1,880 ........... ............ ............ ............ ............ 

4, 065 653 2,041 4, 861 2,680 1,490 862 980 3,218 
4,131 617 2,040 . 4,871 2,540 1,511 872 991 3,205 
4, 177 589 2,028 4, 723 2,616 1,518 862 976 S,22S 
4, 179 590 2,014 4,689 2,652 1,55i 885 99f> 3,235 
4, 199 593 1,966 4, 760 2, 707 1,559 893 1,052 3,2f)2 
3,805 506 1,792 4, 775 2,450 1,572 877 1,076 3,151 
3, 745 528 1, 748 4,868 2,342 1,561 874 848 S,081 
3,916 545 1,799 4, 981 2,550 1,560 ,876 861 3,075 
•1,020 fi33 1,857 4,978 I) 7115 1, 548 872 883 3,091) 
4,051 561 1,no 5,060 2:944 1,588 888 910 3,110 
3, 966 577 1, 949 5, 147 2, 948 1,578 882 938 3,220 
3, 970 619 1, 956 5,185 3,085 1,574 898 ·9.jQ 3,160 

10 81 ........... 6 2 3 G 

~g [~~~~~~~{~~~~~~~~~ 8 ........... 6 2 8 Ii 
8 ........... 6 2 3 6 
8 ........... 6 2 3 6 

12 ! ........... '. .......... 8 ............ 6 2 3 6 

·:: .II : ! !i i !i ! ::11 

6 7 2 8 0 
6 6 2 3 6 
6 6 2 3 6 
7 6 2 3 6 
7 6 2 3 6 
8 6 3 6 
7 G 3 6 

6 ............ ········--· ............... .............. .............. 
6 ............ ............. .............. . ............... ............... 
6 ·········· ............. ............... ................. ................. 
6 ............. ............ ............... ............... . ............... 

·····••+•·•<1•··:. 
7 ............ ··········· .............. ........... ................ 5 ···-······· ............ ............. ............ .............. 
4 ··········· ............... ........... . ............. . ............ 
4 ............ ............ .............. ............ .................. 
·1 ··········· .............. ............. ............. . ............... 

................................... 4 . ............. ............ ··········· ........... ............. ··········· ······················ 4 ··········· ········--· ····-···-·· .......... ............ ··········· ............ ........... 5 ········--· ............ ........... .......... . ............ 
$86, 045 $16,454 $27, 124 $76,590 $38, 863 $41, 879 $2, 815 $19,22,l $89, 380 

.. · si2; 210· .... $5; os9· -- · · $5; 5o~- --·553;553· $21,075 ··········· $1, 800 
$13, 772 '""$i;ii92" "i;io; 935· $16,472 

$73, 769 $11, 415 $21, 620 $22, 932 $3, 468 . ""i4i; 879. $623 $3, 146 $69,934 
··········· ··········· ........... ........... $548 . .......... ........... $5, 093 $1,174. 

$2,032, 166 $412, •190 $765, 003 $3, 82.5, 340 $1, 278, 299 $1, 366, 281 $460, 519 $579, 870 $1,272, G92 
$1, 647, 522 $339,419 $014, 040 $2, 516,42~ $933, 489 $988, 571 $122, 17'1 $3fi·l, 218 $89.J,Hl 

$35, 428 $13, 033 $20,479 $196, 357 $35,890 $13, 870 $13, 086 $8, 29<1 $15, 159 
... $35; 525 ..... $6,' 022 . . . . . . . . . . . . $17, 538 $300 

$10, 502 $15,IU $18, 137 $12, 959 . ... $i,'283" ""$5,'7i17' '"'$i5,'58ii" 
$260, 027 $48, 65.t $109, 982 $899, G68 $290, 783 $350, 581 $323, 97G $209, 384 $347, 803 

$53, 664 $5, 862 ........... $180, 179 . ................................... $2, 207 ···-······· 
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BY STEAM RAILROAD COMPANIES, BY STATES AND TERRITORIES: 1900. 

Indiu.n 
Massa- -Michigan.I )1inne- :Missis-Idaho. Illinois. Indiana. Terri- Iowa. Kansas. Kentucky, Louisiana. Maine, Maryland. ··~~r tory. chusetts. so ta, sippl. 

98 M 3 58 37 25 19 19 19 16 42 39 43 1 
98 5·1 58 37 25 19 19 19 16 42 39 43 ! 2 

$177, 912 $11, 726, 424 $4$130, 231 $8, 080 $3 277,617 $2, 931, 699 $1, 751, 958 $7~~.~~8 $921, 905 $2,877, 954 
I 

$3, 05g, 0:!3 1$2, 527, 256 [$4, 9~1, §05 $741, 753 $3, 615, 2GO I 3 $28,000 $2,lOG,841 514, 788 $750 $2s2, s2ii $358, 2rn $252, 430 $121 1vO $72, 900 $298, 490 $880, 8.'JO $348, 620 I $4.i.>, , 00 $52, G~l ( $704, f\:::5 4 $67' 9Ul $3, 617,599 $1, 671, 232 $.J, 180 $1, 31iii, 929 $8ii3, 770 $,184, 950 $201, 539 $376,850 $1, 547, 939 $1, OGI, 500 I ssz;, 176 S2, 117, ~92 $2130, 77fJ $%2, (~Ji f~ 
$60, 912 $2, 214, 121 $944, 880 $1, 550 $SIG, 126 $8tll, 807 $442,Ml $260, 864 $217' 081 $550,609 $343, 925 $616, 944 .$!, 117, ;;o<J i251,n2u I s;o1,1;a21 $15, oou $3, 787,863 $1, 599, 831 $1, GOO $802, 737 $857, 8·19 $582, 017 $247,435 $'255,074 $·180, 9IG $764, 768 $624. 516 r;i· 245,204 s2ou. 757 1s1, 2mj, 699 i 

12 618 348 3 278 175 96 43 37 184 111 182 264 45 "4'' I 8 
$13,320 $568, 702 $290, 197 $2, 820 $249, 9,13 $167, 786 $82, 689 $46,344 $31, 332 $100,843 $103, 962 $147, 119 I $243,448 $40, 754 s2rn "''' 9 L, ... -

I I 
12 618 348 3 278 175 96 43 37 134 • 111 

1821 264 45 242 I lb 
$13, 326 $568, 702 $290, 197 lf-2,820' $249, 9-18 $167, 786 $82,689 $46, 3'14 $31,332 $100,843 $103, 962 $147, 119 . $'243, 448 $40, 754 S219, 2'J2 ! 11 

12 598 337 3 275 171 9,j 43 36 134 109 181 i 260 43 ~34 : 12 
$13, 326 $500, 017 $285, 479 $2, 820 $248, 708 $165, 295 $82,3'13 $46, 344 $30,840 $100,843 $10'2,870 $146,819 i $'241, 198 $39, 794 $216, 22:! i lH 

20 11 3 4 2 1 2 
I 

4 8 ! 14 --·--· .. ···· 11 2 
$8, 685 $4, 718 $1, 240 $2, 491 $.'!·JO ····-----·· $492 $1, O\l'J $300 I $2,250 5960 $3,070 115 

73 5. 983 6,001 
I 

6,020 I 16. •145 15, 122 8,9•15 3,802 1,556 618 3,866 3,220 4,4391 5,183 1, 736 

876 12, 728 7, 240 59 5, 015 5, 101 3,356 1,193 509 3,293 2, 496 ' 3, 432 4, 300 1 34- - r"' I 1-J ~ '1t /.,. ~I I 

399 13, soa 8,081 6'1 ii,4\l7 5,592 3,572 1, 378 571 3, 620 3, 031 I 3, 938 4, 100 1,5341 5,581 ! 18 
$203, 896 $7,422, 527 $'1, 825, 101 $35,504 $2, 948, 9.17 $3, 476,400 $1,841, 778 $800, 398 $.'JO~, 755 $1,849, 737 $1, 822, 959 1$2, 0'26, 000 $2, 599, 387 $807Js~J ~s3, 1s2, 753 i 19 

399 13, 766 8, 076 G·1 fi,•188 5,590 3,56'1 1,377 57l 3,016 3, o~s I s, u:ii \ 4, G96 1,5341 il,572120 
$293,396 $7,409,512 $4, 323, 459 $35, 504 $2, 946, 013 $3, 476, 251 $1, 838,893 $800, 299 $300, 755 $1, 848, 957 $1, 821, 9121$~. 024, 7U<. $2, 598, 3ffJ $807, 899 !ss, 180, 7!15 

1 
21 

34 5 ............ 4 ·------·--- 8 . .......... ·······-· 4 3 4 1 ···-· 6: :!'2 
$12, 293 $1, 642 ............ $1,28·1 ........... $2,885 ········· . . ........ $780 Sl, 0,17 $1, 240 $312 I··• ··- Sl,f>filJ 23 

3 -----······ ............. 5 2 ··········· 1 . ........ ........... ··········· ........... 3 1 ••• ··-·- 3 2{ 
$722 ........... .............. $1, 650 $149 ----------- $99 .......... ··········- ............. ............ $71G 1 ••• $:IB~ 2·5 

384 13, 641 7, 943 68 5,333 5, 668 3,562 1,407 578 3,619 3,066 3,70'2 4, G57 1,4115 5j593 26 
378 13, 840 8,094 02 5,201 5, 054. 3,575 1,335 583 3,668 3,040 3, 741 4, 72<J 1,448 fJ,43\.i 27 
386 1·11 0U5 8, 110 67 5,·118 5, 701 3,566 1, 422 587 3, 733 s, o;,o 3,838 4, 7~1 l,tirn fJl519 28 
395 14, 148 8, 17\l 72 f1,f10l 5,~97 3,518 1,407 589 3, 743 3,06ii 3,921 ·1.~63 l,fi4~ 5,fi28 29 
386 13, 810' 7, 901 GS 5,52•1 .5, Lil.J2 3,543 1,443 582 3, 69~ 3,095 4,01:; •1,8\IO 1,691 fl 1-m2 )\() 

391 13,.107 7, 770 tl2 1\420 5,3f>O 3,529 l, 295 580 I 3, 704 3,058 3,008 4,G28 J,6~9 5,40:! 31 
38fi 18, 312 7, 602 tH fl, 4,13 &,sos s,;;12 1,349 525 3,413 2 952 3,895 4,5&5 1,flCYi 5,414 82 
389 131 r>I5 8,022 63 O,f\72 5,4·12 3, 617 1, 330 541 3,443 2:936 3, \l().j 4, GOi 11 [130 f1,f.t-1'J 33 
:l95 13, 707 8, 117 G1 fl,r)rli 51412 3,635 1,209 541 3,538 2,908 4,016 4,53i l,tl32 f11f,Kfl :tt 
·122 rn, 915 8,319 U2 5,048 5,689 3,532 1, 332 561 3,.545 3,005 4,0r.4 4,fl81 1,378 [),708 3.3 
4•13 13, 928 8,419 (12 fi,582 fJ, 708 3,57-1 1,426 585 3,628 s.o&t 4,llO 4,704 1,408 5,81.5 36 
•130 l~,Bli8 8,351 02 5,574 5, 750 3, 007 1,472 601 3,659 3,096 4,094 4, 7~0 1,445 5,82.5 87 

36 0 ,1 8 ···-······· ......... 4 4 11 1 6 38 ........... 
4 1 6 39 35 5 4 8 ··········· ········· 4 ·····-····· 4 4 4 1 u 40 33 •l <1 8 ··········· ......... 

36 5 \[ 8 ............ ......... 4 .J 4 1 6 41 ........... 
3 ·1 1 6 42 36 5 4 8 ........... ......... 4 ........... 
3 4 1 6 ,13 36 5 <1 8 ··········· .......... 4 

36 5 •1 8 ......... 4 3 4 1 ··---- ..••• 6 44 ---------·- 3 4 i !::::::::::: 
I) 45 35 5 •l 8 ···------ 4 -·········· 3 4 6 46 35 5 4 8 ········· 4 ··········· 3 ,j fi 47 81 ii ·1 8 4 ........... ......... 

3 3 i 1:::::: ::::: 6 48 31 5 4 8 ~ -... · .... 4 ........... 
3 3 12 ,19 

30 5 ·1 ........... 8 ........... ......... 4 

31 ••••••••.•• 5 2 1 ··········· ........... u 50 3 ........... ............. ..................... 31 ........... 3 51 3 ........... ............. •1 2 ........... 1 ......... ............ ........... ........... 
3 --··-···-·· 3 52 8 ........... .......... 4 2 ........... 1 ......... ........... ........... ........... 
3 .•. ·-·-···· 2 53 3 ........... ............ fl 2 ........... 1 

; ; ; ; ~ ~ ~ ~ J ~~ ~ ~ ~ ~ ~ ~ ~ ~ 
.......... T·········· 

ii::::::::::: 
1 M 3 ........... .......... fl 2 ::::::::::1:::::::::: 3 55 3 ........... ............ 5 ··········· 3 56 ,1 ........... .......... fi 2 . ··--- -- ·r 

31····--···--
2 57 

4 ........... ......... 5 2 :::::::::!::::::::::: ........... , ........... 3 ····-······ 3 58 1 ' 4 ........... ......... 5 2 . . . -. . . . . . . ~ . -. . -. --. -. 
3 ······---·- " ;;g ......... 

1 -···-···+··-···-·-· . ......... ;; ........... 3 ........... ........... 5 2 3 •.......... 4 60 
3 ........... ............. 10 2 . ·······--·· ····-···· ··········· ·-·-··-···· ........... 31··------ ... 4 !Jl 
3 ····-······ ----···· •l 2 1 .......... ·------···· ···········1··--······· 

$55, 984 $19, 699 $35,435 $J5, 163 $32, 5441 S39, fi.12 ... ~~~:~~~.I ... ~~~:~~. $Itr2, 500 62 
$2, 743 $267, 497 $171, 355 $87 $12·1, ·153 $101,457 

$<15 $1, 348 ~1500 $3rnl $10 fi3 

-·$2;723· $8, 601 ... $3ii; 495· ·---$2ti .. -. $30: 80.i" ···$s7,"7u9· $16,135 $1 '082 ··i;a;7i.5. ·--·ss;252· $50 $11827 $15,031 $15, 441 $48,6;)7 64 
$84, 826 

$8, 269 c2s1 720 $.16,911 $29, 994 $33,572 $80,530 $2,8!J5 $53, 853 fi5 
$20 $172,.683 $181, 072 $61 $87, 559 $63, 658 $39,814 

$3, 943 ···············--····· ·······-··· 66 
$1, 387 $6, 793 .......... ............ .. ··-····· ······--··· .............. .. --... -.. ~ .. -.. -... -............ 

$2, 267,578 $562 658 $487' 604 $'2, 567' 486 $1, 752, 564 $2, 120, 166 $3,380,441 $464,034 $3,019,574 67 
$214, 166 $8,286, 776 $5,454, 676 $18, 224 $2, 896, 269 $3, 071, 173 

""'' <W "'" 000 "' '" "" ~. "' "' 

1 

... "'" '" 
$2,170,062 $362, 468 S:' 'l'?:/ 5fl3 68 

$174, 6'19 $6$712, 080 $4,253, 201 $13, 509 $2, 097,S32 $2, •124, 789 $1,857, 790 
$13: 870 $10, 846 $:!8, 469 $45, 446 $7~.~55 $119, 239 $16,472 -

1$85;7lt..! tl9 
$3,216 io3, 403 $97, 996 $150 $101, 214 $77, 305 $49, 122 $1,BOO $100 $2,641 70 

... $ii3; 024" ". $53: .j;ij. - - -$i·it'i" ". $3:i;i 73" ... $-23; 733. $400 --.. $6 · 826 ... $~; 26ii. -.. $i2; 324. -.. $ii; 426. s15~w4 $48,325 $6,40'2 $3~, 003 11 •"'$8i5. $15,C37 
$51; 465 sn2: 421 $352, 610 $2os, 356 $386, ~96 $1,038,015 $78,59'~ $6G3,640 72 

$35$m 
$1, 250, 503 $1, 004, 396 $4, 425 $1130, 407 $489, 576 $324,ltlS .... -. ~ ........ -....... -.. $1,tr.!.5 73 

$7' 700 $45, 652 - - - - • - " $33, 583 $55, 710 $21, 061 -······-··· $762 $1,669 •·•••··•·•• $14,-11 
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TABLE 16.-0ARS AND GENERAL SHOP CONSTRUCTION AND H.EPAIRS BY STEAM 

74 

75 
7G 
77 
78 
79 
80 

81 

82 
83 
8-1 
85 
86 
87 
88 
89 

90 

91 
92 
93 

9.1 

95 

96 
97 

98 
99 

100 
101 
102 
103 
10·1 
105 
106 
107 
108 
109 

110 

111 

112 
113 
11'1 
115 
116 
117 
118 
119 
120 

Products: 
Aggregate vnlne ................. _ ........ 

:Motive power and machinery-
Total valne ........................ 

Locomotives built, number ... 
Valttc ......................... 
Locomotivesrcpaired,number. 
Value ......................... 
Work for other corporations, 

Yllltle, 
Othei· products, value ......... 

Car department-

United 
States. 

$218, 238, 277 

$9'1, 437' 260 
272 

$3, 276, 393 
1, 375, 265 

$57, 383, 143 
$3, 338, 589 

$30, 449, 135 

Total vulue ........................ $118, 376, 552 
Passenger c11rs bull t, number . 390 
VfLIUC .......................... $1,441,733 
Freight curs built, number.... 26,5'13 
Value ......................... $15,079,619 
Curs repaired, number .... .. .. 8, 376, 7!i9 
Value ...... · ................... ' $74, 665, 500 
Work for other corporations, $7, 084, 857 

vuluc. 
Other produots, value •••...... $20, 104, 843 

Bridge 11ncl lmilding department-
'.l'otal yaJuc ........................ $5,414,465 

RepairB ancl renewals, valne .. $3, 937,170 
Work for other corporutions, $211,626 

value. 
Other product.~. vnlue ......... $1,235,C.69 

Comparison of prod nets: 
Number of establishments reporting for 1,23•1 

both years. 
Va.Jue for census rear ..................... $215, 921, 429 
Value for preceding business year •...•... $179, 268, 482 

Power: 
Number of establishments reporl!ng ...... 932 
Total horsepower .......................... 99, 430 

Owned-
Engines-

Steum, number ................ 1,556 
Horsepower ............... 90, 342 

Gas or gasoline, number ....... 30 
Horsepower ............... 703 

Water wheels, number •. _ ••....... 7 
Horsepower ................... 56 

Electric motor~. number .......... 241 
Horsepower •...•.••..•........ 4, 343 

Other kind, number .............. 32 
Horsepower ................... 2,096 

:Rented-
Supplied to other establisilments, 381 

horsepower. 
From other establishments, horse- 1,890 

power. 
Establ!shments classified by number of em-

ployees: 
Total number ............................. 1, 296 
Under5 ................................... 1S2 
5to20 ..................................... 325 
21 to50 .................................... 228 
51 tolOO ................................... 172 
101 to250 .................................. 201 
251to500 .................................. 154 
501to1,000 ................................ 61 
Overl,000 ................................. 23 

Alabama. Arizona. Ark11mns. C11lifornia, Colorado. C~~::f.ct- Del11ware, Florida. Georgia, 

$4, 172, 192 $887,482 $2, 095, 4'17 $7, 553, 626 $3, 141, 602 $2,430, 056 $1,012, 683 $1,112,245 $3,062,283 

$1, 544,805 $542,525 $873, 835 $1, 783, 739 $1, 648, 308 $1, 198, 797 $490, 921 $675,228 $1, 126,034 
. . .. .. . .. --.. -............ 3 .............. ······-···· 6 ··········· .......... . ........... 
..... i;4i4' ·····i;aos· $23, 1G9 ..... 2;977· ""i9;i42' $53, 728 ..... i;3G8' .... i;aoo· .... _;;d126' 25, 197 350 

$986,867 $439,413 $666, 911 $1, 630, 941 $1,309,052 $511,352 $249, 941 $·165, 954 $892,086 
$31,055 $9, 043 $16, 928 $20,167 $198, 018 --·--······ $12,357 $816 $'20, 411 

$526,883 $93,469 $13G, 827 $132, G31 $140, G38 $633, 717 $228,623 $108, 458 $207,537 

$1,180,9\16 $2,507,196 $276, 625 $878, 798 i5, 7-15, 358 $1,305,89~ $515, 924 $62•1,304 $1, 767, 601 
----------- ............ 5 •1 7 ·········-- .......... ............ 
.... '1;266' ........... $20, 272 $11, 777 $20,583 $18,343 ........... . ...... :iiii' 

51 667 221 lG ····--·-··· 6!1 
$681, 413 ..... 9;629' $16, 723 $329, 577 $01,801 $8, 976 

·····3;4~9-
$35,25'1 $170, 96{ 

121,317 120, SGS 58, 973 186, 675 12,35.( 39, 437 58, 420 
$1, 516, 731 $251, fJ80 $657,521 $1, 576,111 $959, 311 $757, 687 $312, 530 $401, 255 $1, 223, •147 

$152,416 $16,310 $120, 139 $33-1, 609 $112,503 $15, 216 $34,210 $1, 773 $119,853 

$217,636 SS, 735 $64, 143 $3,493,284 $115, 700 $880, 774 $169, 184 $26,022 $253, 837 

$60, 191 $68, 332 $3·12,814 $2·1,529 $187, 396 $50,263 $5,838 $12, 713 $108,6-18 
$48,227 $67,305 $71,685 $18,015 $96, 238 $29, 230 $5, 838 88,286 $102,217 

..... -..... ------··-··· $14, 838 $7,868 ··········· ·-·······-- ···-······- $700 $1, 200 

sn, 964 $1,027 $256, 291 $3,646 $91, 158 $21, 033 ............. $3, 727 $Ge>, 231 

16 5 18 29 26 5 10 29 

$7, 553, 626 $2,480,05G $1.029,915 $4,067, 895 8767,484 $2,088,362 $2, 979, 022 $1, 012, G83 $2, \)[\0, 266 
$3,192, 798 $707, 645 $1, 8·18, 661 $6,611, 783 $2,365, 540 $2, 294, 962 $928,390 $866, 999 $2,632, 716 

16 6 12 19 17 8 2 9 22 
1,588 230 920 3,182 1,153 613 339 ·133 1, 857 

28 6 14 36 21 12 11 12 25 
1,588 14.0 720 2,150 l, 147 498 339 433 1,237 

............... ··-·····--· ........... 1 --·-······· ··········· ···-------- ........... ............ 

............... ............. -----······ 12 ........... . .............. ------···· ........ -- ...... 

............. .............. -------···· 2 1 --········· . ........... ............. ............. ............ ............. 16 5 ·---------- --------- .... ............ ------····· .............. 1 1 1 ........... ········--- . ........... 2 

.............. 15 20 1 ·-········· ........... ............ 120 

............ 1 1 2 ............ ··········· ............... ·-········ -.. -........ 
··········· 75 200 125 ........... ............ ........... --········ ............... 
........... . . . . . . . . .. . . . .......... . .......... ··········· 75 ............. . ........... . ............ 
............ .............. ........... 859 ··········· 115 . ........... .. ............ ··········· 

19 7 21 29 29 9 5 18 82 
1 8 3 2 1 ............ 3 7 
4 2 6 9 G 1 2 3 9 
2 1 2 s 9 ............. l 2 2 
2 2 1 6 4 2 l 4 
8 1 ......... 3. 2 2 8 . ............. 4 6 
5 l 4 4 1 ........... l 4 
1 1 l 2 1 l ........... 1 
l .............. ·····--··-· l ............ ·-·-··-···· --·-······· ............. ............ 

I 

I ' ' 
' 



CARS, STEAM HAILROAD 

RAILROAD COMPANIES, BY STATES AND TERRITORIES: 1900-Continued. 

Indian 
Massa-Idaho. Illinois. Indiana. Terri- Iowa. Kansus. Kentucky. Louisiana. Maine. Maryland. 

tory. chusetts. 

8523,631 $16, 580, 424 $10,2<12,422 $56,635 $6, 221, 378 $6, 816, 816 M,248,029 $1, 429,099 $857, 136 M,573,229 $3, 712,029 

$294, 333 $7,402, 6~~ $4, 363, 97i $31, 701 $2,898, 775 $2,519, 320 $1, 753, 703 $959, 941 $344, 536 $2,695,668 $1, 709,229 
-········ ......... 8 12 ........... 
""i,'329' $338,826 $5, 709 ''ti;iiii'i. $59, 149 $142,800 '"""5,"699' ..... i,'435' "'5;466' "'"5,'588' ....... 962' 162, 810 102, 604 62, 664 78,597 
$223,694 $4$497, 144 $2, 983,445 $30,055 $2,251,443 $1,801, 317 $1,099, 216 $329,551 $216, 874 $1, 236,343 $1,196$1g6 $5,433 391, 048 $143, 509 ........ $60,,106 $36, 003 $28, 209 $21,101 $2, 955 $61,155 

$65, 206 $2, 175, 582 $1, 231,314 $1, 646 $527, 777 $539, 200 $626, 278 $609, 289 $124, 707 $1,398,170 $512, 312 

8222,887 $8, 771, 9~~ $5, 689, 96~ $24, 934 $2,960, 771 $3, 955, 303 $2, 429, 21G $446,507 $494, 151 $1, 801, 641 $1, 998,380 
........... ········ ··········· 6 1 ··········· 7 1 20 ........... $98, 464 $21, 696 ......... .............. $21, 300 $3, 079 . .......... $17,241 $2,265 $35,451 .......... 2,570 1,941 ........ 38 662 555 25 ········· 54 230 

.. 28," 56i" $1,377, 698 $992,512 
"9;632' 

$26, 964 $353,037 $328, 786, $11, 726 "20;235· $2~. 390 $96, 150 
741, 728 256, 131 228,415 220, 673 147, 916 48,443 • 38, 272 72,206 

$192,026 $5~41,067 $3~84,005 $24, 934 $2,570,318 $3, 170,853 $1, 88<1, 470 $368, 974 $434, 363 $1, 221, 773 $1, 342,309 
$10, 967 60, 931 93, 631 ........ $170,172 $196, 257 $138, 997 $19,012 $21, 802 $53,526 $190,228 

$19,894 $1,193, 789 $598, 124 .......... srn3, 322 $213, 856 $573, 884 $46, 795 $20, 745 $499, 687 $334, 242 

$6,411 $405,875 $188, 477 ········ $361,832 $342, 193 $65, 110 $22,651 $18, 449 $75, 920 84,420 
$4,529 $369,133 $156, 665 ......... $305, 955 $122, 155 $52,553 $20,S59 $13$~~ $70, 341 $4,420 
$1,030 $5,072 $1, 856 ........ $1, 043 $10, 728 ··········· ·········-· ··----·---- ............ 

$802 $31,670 $29, 956 .......... $54,83,l $209,310 $12, 557 $2,292 $4, 23~ $5, 579 ·····-----· 
4 94 51 3 67 37 25 18 19 18 16 

$523, 631 
$470,847 

316, 328, ;165 $10, 230, 721 
$14, 148, 410 $8, 777, 904 

$56, 635 
$51, 388 

$5, 760, 008 
$5,217,045 

$6, 816,816 
$0, 272,264 

$4, 2<18, 029 
$3, 173, 418 

$1, 424, 239 
~1,282,317 

$857,186 
$802, 641 

$<!, 557, 983 
$3,869,289 

$3, 712,029 
$3, 087,849 

2 68 34 .......... 34 22 19 10 13 13 13 
167 8,038 5,975 .......... 4,rn2 2,840 2,063 632 437 3,603 1,583 

4 121 71 ........... 54 SS 31 15 10 83 14 
167 6,864 5,503 .......... 3,662 2,100 2,013 632 S41 3,486 1,577 ............... ............ 1 ........... 2 ··········· ........... ............. 1 . .............. ............ 

............... .............. 13 .............. 18 ··········· ···--····-· .............. 4 ............ 
................ ................. . ............ ............... .............. .. ............. ................ ................ ................. .......... .............. ................... ................ .. ................ .............. .............. . ................. 

................. 38 16 ............ 27 ··········· .................. .................. 1 6 ................. 

................. 1,05~ 459 ............ 512 ......... €,. ......... i . ·---······· 10 16'/" .......... ............... ........ ·······-··· ............. 2 ·······-··· -·-········ ·-----··- 115 ............ ......... ............. 740 25 ............ 12 ............. ··········· 
' ............ 75 ............. ......... ............ ...... .... ............ . ............ 70 ............. 6 

········· ............... ··········· . ........... ........... ............... 25 ................ 70 --········· 6 

4 98 54 3 58 87 25 19 19 19 16 
1 7 9 ······2· 9 2 3 2 2 ......... 7. l 
1 25 16 15 8 5 6 7 2 
1 22 5 11 8 6 7 5 1 ........ -2. ......... 18 5 """i' 7 5 4 2 4 4. 

14 6 .............. 7 6 2 1 1 4 6 
1 11 6 .......... 7 7 4 ......... i' ......... 1 5 .......... s 6 . ....... 2 .............. ......... i . .......... 1 ............. ......... 8 1 ........ ........... 1 ··········· ......... 1 

Minne- Missls-Michigan. so ta. Sipp!. 

$<1,332,927 $6,319, 876 $1,331,401 

$1,506, 894 $3,256, 252 $481,510 
16 ........... ............. 

$107, 011 '""29,'frii' 3,239 
$1,137,222 $1,826,432 

$20, 783 $469, 236 

..... i."siii. 
$337, 734 
$22,881 

$241,878 $960,584 $120,895 

$2,552,421 $3,009, 788 $828,839 
3 1 ............... 

$10,055 
460 

$13,904 . ....... 84 . 
117 

$215, 108 $56,438 $41, 189 
72, 782 152, 941 71,356 

$1,855, 941 $2,157,271 $530, 114 
$86,269 3273,063 $33, 712 

$335,048 $509, 117 $223,824 

$273,612 
$247,373 

$53,836 
$51,445 

821,052 
$21,052 

............ ··········· ··-····----
$26,239 $2, 391 . .............. 

36 39 9 

$4,249,136 
$3,435,214 

$11,319,876 
$5,294,207 

$1, 331, 401 
$1,201,549 

33 30 7 
3,551 3,981 1,040 

55 51 10 
3,S05 3,56g 680 

1 ··········· 22 62 .. ............... 
............. . ............. . ............ 
................ .. ............ ................ 
.............. 9 .. ............ 

185 -·········· 3 3 ··-········ 2°'1 150 ........... 
........... 5 ............ 

20 24 360 

42 89 9 
3 4 1 

14 8 2 
8 14 1 
6 ................ 1 
4 2 1 
6 8 2 
1 3 1 

............. ............. ............ 

285 

Missouri. 

$6,524,121 

$2,482,87i 

$13, 5-15 
61, 233 

$1,559, 718 
$229, 877 

$679,734 

$3, 743,856 
2 

$10,895 
72 

$32, 122 
262,960 

$28595,377 
693,548 

$411,913 

$297,392 
$82,660 

$159,586 

$55,196 

43 

$6, 524,121 
$5, 586, 348 

30 
2,893 

39 
2,710 

.............. 

................ ................... 

................ 
6 

48 
··········· ............ 

........... 
135 

43 
4 

10 
10 
4 
8 
4 
3 .............. 

7, 

7 5 
6 
7 
R 
9 
0 

7 
7 
7 
7 
8 

8 1 

2 
3 

8 
8 

8 

84 
86 

6 
7 

88 
8 

89 

91 
92 
93 

94 

95 

96 
97 

98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

110 

111 

11' 2 
3 
4 
5 
6 
7 
8 
9 
0 

11 
11 
11 
11 
11 
11 
11 
12 



286 :M:ANUF ACTURES. 

2 

TABLE 16.-0ARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAM 

~!~~: Nebraska. Nevada. 
New 

Hamp· 
shire. 

New 
Jersey. 

New North I North 
Mexico. New York. Carolina. Dakota. Ohio. Okla· 

ho ma. 

1----------------·-------- ----1-----1----l-----l·----l----1---1-----1-
Number of establishments ................. . 23 18 7 82' 12 91 3 
Character of organization: 

Jn(lorporatedcompany ................. . 23 6 18 7 82 12 3 91 3 
Capital: 

3 'fotul. ................................... $524, 725 $3, 635, 207 $<104, 577 
$1, 9·17' 600 $13, 700 

$70-l, 550 1$104, 200 
$593, 118 $83, 303 
$389, 999 $163, 374 

$830, 873 S2, 819, 759 
$t:m, soR $40-l, 314 
$207, 412 $1, 218, 005 

$386, 721 $11, 244, 747 
$1, 200,582 
$2, 679, 844 
$2, 790,025 
$4,574, 296 

$539, 513 
$lG,540 

$165, ,135 
$1G6, 36fl 
$171, 173 

$171, 0<13 
$20, 180 
$87,2H 
$43, 750 
$19,899 

$5, 701, 129 $9,:350 
$1,900 
SH, tlOO 
$1,RllO 
$2,050 

4 Land ............................... $37,500 $5, 000 
$113, 151 
$227, 092 
$41,·178 

$6fi9, 277 
$1, 651, 260 
$1, :104, 201> 
$2,080,387 

5 Buildings ........................... $163, 135 
G Machinery, tools, and implements ... S141, 513 $265, 003 $'i60, 030 
7 Cash nnd "undries ................. : $182, 577 $247,650 $637,410 

8 
9 

10 
11 

12 
13 

14 
15 

17 

18 
19 

20 
21 

22 
23 

24 
25 

26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
86 
87 

88 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

Salaried officials, clerks, etc.: 
Totr1l number........................... 49 114 8 
Total mlurics ........................... $.50, 382 

Generalsupcrintcndents, managers, 
$100, 401 $9, 800 

clerks, etc.-
Total number................... 49 114 8 
Total sulnries . . .. . .. . .. . . .. • .. • . $50, 382 $100, 401 $9, 800 

Men-
Number............ ... .. 48 114 8 
Sularies .. .. . . . . . . . . . . .. . $49, 6'12 $100, 401 $9, 800 

Women-
Number ................ . 
Salaries ...... ··---··-· .. 

Wnge·eFtrners, including pieceworkers, and 
total wnges: 

Greatest number employed at any one 
time during the year. 

Least number employed at any one 
time during the yeur. · 

1 
$740 

700 

533 

2,585 277 

2,265 

30 
$24,201 

30 
$2,1,201 

30 
$24,201 

1,044 

925 

179 
$137,191 

179 
$137, 191 

172 
$134,437 

7 
$2, 754 

5,083 

4,207 

19 
$18, 784 

19 
$18, 78-1 

19 
$18, 784 

1, 215 

912 

·143 
$344, 596 

443 
$344, 596 

433 
$341, 102 

10 
$3, 494 

14,574 

11,561 

47 
$38,463 

47 
$38,403 

·17 
$38,403 

1,241 

1,028 

7 
$G, 725 

7 
$6, 72f> 

148 

92 

5713 
$lf>O, 971 

3 
$2,,105 

570 3 
$450, 971 $2, 405 

1\01 
$451, 398 

15 
$5,573 

12,839 

10,085 

3 
$2, 405 

25 

19 

Average number....................... 621 2, 458 • 214 966 I 4, li94 1, Dill 13, 062 1, 141 126 11, 53·1 22 
Wages .................................. $397, 552 ,31, 421, 284 $168, 102 $516, 990 $2, 399, 675 $585, 401 $6, 762, 50·1 $550, 504 $67, 922 $6, 087, 052 $13, 333 

l\Ien. IO years and over-
Average number............... 621 

011421
2,, 

2
4
8
5
4
8 

0168
, 
1
2
0
1.
2
1 966 4, 587 1, Olll 13, 013 1, 139 126 1'1, 520 22 

Wages .......................... $397, 552 • • $fi16, 990 $2, 397, 518 $585, 401 $6, 7·17, 126 $550, 128 $67, 922 $6, 082, 128 $13, 333 
Women, 16 years and over-

Average number............................................ •.......... 7 
Wages . . . .. . • . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. . . • . . . . . . • . . . . . . . . . . . . . . . . . . . $2, 157 

Children, under 16 years- . 

49 
$15, 378 

2 
$376 

Average number ............................................................................................................................... .. 
Wages .......................................................................................................................................... .. 

Average number of wage-earners, including 
pieceworkers, employed during each 
month: 

Men, 16 years and over-
Jnnuary ........................... . 
February .......................... . 
l\farch ............................. . 

tfa~l.::::::::::::::::::::::::::::::: 
June ...........................•.... 
July ............ , .................. . 
August ............................ . 

~c;}l~'b~~~~:: :::::::::::::::::: :: :: :: 
November ......................... . 
December ......................... . 

Women, 16 years and over-

638 
621 
656 
626 
657 
658 
576 
614 
613 
615 
565 
608 

2,525 
2,483 
2, 526 
2,477 
2,505 
2,517 
2,324 
2,348 
2,388 
2,,118 
2,472 
2,515 

186 
188 
193 
266 
212 
208 
209 
20-l 
227 
227 
230 
218 

937 
941 
94ti 
970 
068 
9-lti 
939 
949 
953 
985 

1,034 
1,023 

Ja1111nry --------·---·-----··-··--··· ........................................ . 
February .................................................................. . 
:March .................................................................... .. 
April ...................................................................... . 
l\fay ................................ ••••••••• .............................. . 
June ....................................................................... . 
July ....................................................................... . 
August ..................................................................... . 
September .......................................... · ....................... . 
October .................................................................... . 
November ................................................................. . 
December .................................................................. . 

4,565 
4,639 
4,692 
4,761 
4, 715 
4,565 
4,440 
4,485 
4,455 
4,479 
4,574 
4,080 

7 
7 
7 
7 
7 
7 
6 
6 
6 
6 

10 
8 

1, 156 
1, 108 
1, 007 
1, 037 
1,050 

946 
1,011 
1,043 
1,047 
1,081 
1, 116 
1,124 

12, 954 
13, 071 
13, 305 
13,488 
13, tl30 
13, 079 
12, 322 
12,460 
12,473 

~H~~ 
13, 376 

47 
47 
47 
47 
57 
56 
47 
48 
47 
46 
·17 
49 

1, 139 
l,1tl9 
1,208 
1, 197 
1, 22-1 
1,09i 
1, 139 
1,106 
1, 108 
1,096 
1,095 
1,09·1 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

12\1 
119 
12<1 
120 
109 
110 
99 

133 
146 
139 
147 
136 

11,423 
11,.rn2 
11,6'13 
11, '732 
11,7()7 
11, 326 
10, (130 
10, 987 
11, SHH 
11,688 
11, 956 
12, 016 

15 

~?, 
13 
13 
12 
13 
H 
14 
H 
13 
13 

21 
19 
18 
20 
23 
21 
19 
22 
23 
2f> 
24 
28 

Children, under 16 years-
January ............................................................................................................................................. . 
February ............................................................................................................................................ . 
l\Iareh ............................................................................................................................................... . 
April ................................................................................................................................................ . 
M11y ................................................................................................................................................. .. 
June .................................................................................................................................... · ............. . 
July ............................................................... .-.................. · ............................................................... . 

t~;ft~~ihiii:::::::::::::::::::::::::: ::::::::: ::::::::::: ::::::::: ::::.::::::: ::::::::::: ::::::::::: :::::::::::: ::::::::::: ::::::::: :::::::::::: :::::::: 
October .............................................................................................................................................. . 
Noyember ........................................................................................................................................... . 

. Decen1ber ............................. ...................................................................................................................... . 
Miscellaneous expenses: 

~~ Total. .................................. $5,138 $92,946 $7,446 $36,763 $195,707 $1,913 SZ03,221 $29,259 $1400 $391,581 $117 
Rent of works...................... . . . . . .. .. .. . . . . . . . . . . . . . .. . . . . . . .. .. .. .. .. . . . .. . .. • . . . . . . . . . • . $3, 400 ' $1, 350 

64 Tnxes not including internal reve· $4, 728 $24, 82,1 $2, 531 S5, 013 $17, 078 $436 $63, 721 .... $.i; s:ii ... f;i; 466' $58, 321 .• '$ii7. 
nue. 

65 
66 

67 
68 

69 
70 
71 
72 
73 

Rent of offices, etc.................. $110 $08, 122 $4, 915 $31, 750 $76,411 $1, 477 $136, 100 $23, 861 
Contrnctwork .............................................................. $102,218 ........... ............ $567 

Ma terinls used: 
Total cost .............................. $301, 338 $1, 009, 830 $110, 637 $523, 347 $2, 301, 699 $463, 182 $8, 879, 813 $893, 150 $6'!, 847 

P~~~~asign~~ partially manufac- $185, 328 $74tl, 227 $65, 789 $322, 192 $1, 815, 797 $324, 462 $6, 648, 296 $739, os1 $39, 093 

Fuel................................ $19, 209 $46, 634 $9, 28-1 $14, 780 $51, 243 $18, 153 $158, 519 $12, 300 $6 195 
R~nt of power and heat ............................................... , ..................................................... '. ... . 
llbll supplies ... _.................... $6, 108 $31, 801 $1, 294 $2, 064 $8, 012 $21, 525 $147, 840 $4, 307 $975 
All othcrmnJerrnls ................. $90,693 $180,964 $30,316 $18'1,311 $426,647 $99,042 $1,925,158 $137,462 $18 53,1 
Freight............................. . .. . .. . . . $4, 204 $3, 954 ............................................................ '. .. .. 

$327, flf>8 
$4, 852 

$5, 9ll3, 808 
$-1, 884, 232 

$111, 639 
$120 

$fi2, 824 
$1, 388, 9G7 

$26, 026 

$6, 736 
$<1,266 

$286 

'"'$362"[ 
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CARS, STEAM RAILROAD. 287 

RAILROAD COMPANIES, BY STA'.l'ES AND TERRITORIES: 1900-0ontinued. 

Oregon, Pennsyl- Rhorle South South Tennes-
vania. lslancl. Carolina. Dakota. see. 'l'cx11s. Utith. Vermont Virgilli11 ... Witshing-1 Wu't W·i···H1·1c10.n- Wyoming. Asltluottc~.'.e,r 

ton, Virginia. - -

1-----1-~---1·--- -------- -----1-----1----- ---- ~---.. --. ---- ------1----1-----1----
H 

14 

lH 

144 

$i25, 935 $19, 182, 001 $120, 900 
$141,000 $2,128,li63 $11,500 
S.202, 433 $fi, 706, 904 $41, 000 
$161, 219 $•1, 858, 92\J $50, 500 
$221, 283 $6, 427' 505 $17' 900 

29 1,065 17 
$31,678 $810,807 $1'1,490 

$35-1,S.12 
$24, 050 
$86, 883 
$78, 903 

$165, 050 

27 
$21, 379 

7 

$68, 079 
$6, 010 

$3·1, 600 
$6,9-ll 

$20, 498 

9 
$8,35,1 

20 
~;;ll, G78 

1,065 17 27 9 
$810,857 $14,490 $21,379 $8,35"1 

29 
$31, 678 

855 

705 

J,042 17 26 9 
$800, 087 $14, 490 $20, 9fi9 $8, 35-1 

23 
$10;170 

31, 289 

26, 392 

218 

206 

1 
$420 

889 

080 

150 

102 

16 

10 

$1, 319, 028 
SHi2, 517 
$147, 145 
$287, 159 
$,122, 807 

65 
$58, GOG 

56 

06 

$3, 730, 792 
$437, 873 
$8g7t-57g 

$1, 104, 4S:l 
$1, 290, 857 

2G3 
$292, aus 

65 263 
$58, GOG $292, :198 

62 21i9 
$56, 8!16 $289, 7f>8 

B 
$1, no 

3,070 

2,503 

4 
$2, 640 

7, 330 

5,879 

10 

10 

$<106,1'19 
$141, 200 
$115,-150 
$117,.J12 

$92,087 

46 
$49,:189 

$711, 201 
$92, 100 

$274, 200 
$Wl,458 
$128, 503 

3~ 
s2:~J 7.14 

28 

$1, 733, 389 
$101, 072 
$-1s2, 8li6 
S121, 4R8 
$727,443 

283 
$248, 42U 

46 32 283 
$·19, 389 $23, 74-1 $248, 425 

46 25 280 
$49, 389 $21, 978 $247, 093 

1,03·1 

746 

7 
$1,706 

883 

713 

3 
$1,332 

41 fJG9 

16 

16 

$9·1~, 800 
$194,820 
$31H,270 
$243, 176 
$193,534 

55 
$!H,:i53 

55 
$51,3ii3 

54 
$GO, 9·18 

1 
$405 

1, lf>3 

820 

23 

SI, 040, 311 
Si.3, 958 

$279, 536 
$250, 951 
$-165, 806 

90 
$671 6-!G 

46 

46 

$<1, 20G, 285 
$'189, 375 

$1 3-13, 738 
irGoo, 51s 

$1,.U82, 59·i 

272 
$245, 163 

90 272 
$67, 646 $245, 1G3 

90 270 
$67, 646 $244, 023 

2,908 

2,367 

2 
$1,HO 

5,l!l 

4,027 

7 

$591, 725 
$3'1, itiO 

$1f>2, 4fi() 
$2i8, 790 
$12·1, 719 

28 
$29,SH 

3 1, 

$·170, 387 
$200, 700 
$122,52[1 

$57, 960 
$89,202 

J.l 
$13, mo 

2 

3 
·1 
5 
6 
7 

8 
9 

28 J.l 10 
$29, :lH $13, lliO 11 

2S 14 12 
$29, 374 $13, 1110 13 

..................... 14 

1,049 

731, 

15 

Jul rn 
3tll 17 

751 28, 55·1 215 776 117 2, 817 G, G33 
lH95, J 59 $15, 825, G·10 $l!l3, 300 $303, OH $79, llGl $1, 459, 319 $·1, 00-1, 709 

908 779 4 92"' 956 2, 605 4, 502 853 394 18 
$630, 076 $146, 017 $2,-152: rn5 $053, 205 $!, 2f>G, G·IO $2, 398, 141 $623, 040 $205, 475 19 

751 28, 372 215 774 117 2, 810 G, l133 907 779 4, 897 955 2, 604 4, 499 851 373 20 
$495, 159 ,$15, 779, 638 $133, 300 $362, 081 $79, 601 $1, 457, ns $,J, 00.1, 709 ~ns5, 776 HJO, 011 $2, <147, 1a2 $052, 780 $1, 256, 2so $2, ago, 997 sa22, •146 srns, 601 21 

783 
770 
763 
?72 
778 
713 
723 
738 
737 
700 
73ti 
'7a'.1 

SG,381 

14-1 
$38, 974 

38 
$7,028 

27, 636 
28, 13•1 
28,452 
28, 525 
28,5'10 
28, 177 
27, 017 
27, 907 
28,878 
28,801 
28,872 
29,430 

142 
143 
14'1 
l<J.1 
1'14 
H:l 
I-Hi 
145 
HO 
Hl 
1'1'! 
149 

206 
212 
211 
218 
218 
217 
215 
21G 
217 
217 
216 
217 

2 
$360 

790 
807 
854 
856 
853 
691 
731 
751 
728 
741 
740 
7'10 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 

113 
11'1 
121 
118 
112 
111 
lO:l 
119 
111 
120 
139 
119 

7 
$1, 601 

2, 933 
2,911 
2, 975 
2 934 
2;ss5 
M~~ 
2;658 
2, 709 
2, 775 
2,841 
2,861 

8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 

61 ~139 
6, 353 
6,479 
6, •159 
6, •130 
0,•107 
6, G20 
{l,8:l8 
6, 805 
G, 9·19 
ll, 944 
6,870 

1 
$300 

895 
906 
933 
958 
936 
969 
83~ 
830 
852 
921 
897 
961 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1. 
1 
1 

742 
731 
760 
730 
8f>9 
834 
799 
798 
780 
770 
772 
766 

R 
$1,403 

17 
$3,000 

5, 010 
5,003 
5,078 
5, 044 
5,127 
4, 780 
1!, 661 
41 7118 
-1, 791 
4, 798 
4, 79ll 
4, 902 

8 
8 
8 
8 
8 
7 
7 
7 
7 
9 
9 
8 

1 
$425 

905 
979 

1,025 
1, 050 
1, 050 

'907 
884 
893 
887 
U18 
942 
954 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
$3UO 

2,579 
21672 
2,708 
2,701 
2 734 
2:454 
2,443 
2, 500 
2,591 
2,598. 
2, 605 
2, 661 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3 
$1, 147 

4,2117 
4,200 
4,410 
4,554 
4,t>ll 
4,490 
4,417 
4,5\:!0 
4,523 
4,707 
•1,695 
4,543 

21 '.22 
$0,874 23 

2 .......... 24 
$GOO ••••••••.. '.25 

814 
810 
Rfl6 
812 
795 
7.13 
758 
SH 
8l19 
947 
~55 

l,OH 

35f· 26 
3i0 27 
419 28 
;)~7 29 
401 30 
~hifj 31 
(;49 32 
342 33 
3'18 3·1 
3;5 :J5 
BGG 30 
371 37 

3 -----·-···· 21 38 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
7 

21 39 
21 ·10 
21 41 
21 42 
21 ·13 
21 44 
~l ·15 
19 ·16 
20 47 
20 ·18 
21 .19 

28 ·····-··· ............................................................ .. 17 ................................ -·. 50 
51 
fi2 
'13 
54 
M 
ii6 
57 
58 
5H 
60 
61 

32 
:l7 
88 
41 
40 
40 
<Jl 
40 
11 
•JO 
38 

$265, 622 
$2, 952, 866 

~L> TEH /H~ Hi/~~ HH]HHH ~~EH 
::::::::: :::::::::: ::::::::: ::::::::::: :::::::::::!·::::::::::: :::::::::: 
:::,:::::: :::::::::: ::::::::: ::::::::::: ::::::::::: ::::::::::: :::::::::: 
·-------- .................... ··········· ··········· ............ -----····· 

17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 

$-15,406 
$:!00 

$12,279 

$14, 20·1 
$230 

$11, 014 

2 
2 
2 

$32, 35ii $138, 270 $37, 1\14 $1, 100 62 
$00 63 $11,s:n '"$i5:9ss· ·---iii;:i5o· ..... $900· 64 

$8, 047 $1, 779 $5•1,287 $77,614 
$10, 000 

$5, 404 $2, 522 $32, 927 $2, 420 $20, •llJ.l $122, 282 $30, 944 $200 05 
----------· ................................................................. -----·--·- 66 

~,183, 6-14 $23, 147, 574 ~NS, 596 $294, 33,1 $86, 567 $1, 528, 303 $3, 878, 530 $604, 907 $350, 401 $3, 531, 283 
$341, 625 $18, 813, 128 $38, 100 $197, 669 $60, 028 $1, 03·1, 198 $3, 116, 632 $445, GOU $2ll4, 478 $2, 480, 483 

$7GO, 858 $1, 586, 910 $3, 525, 144 $.180, l\l9 $157, 255 67 
$571, 888 $1, 366, G09 $2, 981, 275 $369, 771 $116, 537 68 

$19, 629 
$200 

$3, 677 
$110, 224 

$8,289 

$355,541 
$1,544 

$1'J5, 101 
$3,829, 6M 

$2,606 

$2, 575 $8, 235 $2, 029. $21,458 $87, 472 $16, 087 $11, 052 $57, 287 $22, 086 $19, 616 $60, 274 $18,499 
$5°'1 $500 $1, 718 ---·$5s4' --·si:620· "ii<i.'782· --·525;395· $63,56u ···-is:isi· $6,600 --·555:330· $7,os1 --·si6:001· --·$2s;5ii. ··-·sa:no7· ···si;aaa· 

$7, 331 $86, 910 $19, 728 $434, 723 $607, 9·10 $135, 080 $37, 501 $938, 139 $158, 065 $184, 52-! $421, 999 $88, 262 $31, 787 

$7, 678 69 
70 
71 
72 
73 ......... .......... ......... $12,589 $2,<119 ........... $265 $-14 $04 $160 $20,085 ........... ----------

!Includes establishments distributed as follows· Alnsktt, 1; District of Columbia, 2. · 
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TABLE 16.-0ARS AND GENERAL SHOP CONSTRUCTTON AND REP AIRS BY STEAM 

t~~~: Nebraska. Nevada. 
New 

Hamp
shire. 

New 
Jersey. Ohio. Okla

homa. 

1----------------------- ---- ---- -----·l----1-----1-----1--- ____ , __ _ 

75 
76 
77 
78 

79 
80 

81 

82 
83 

84 
85 
86 
87 
8S 
89 

90 

91 
92 
93 

94 

Products: 
Aggregate value ........................ $754, 410 $2, 624, 461 $295, 985 $1, 101, 301 $5, 034, 267 $1, 069, 280 $16, 194, 850 $1, 511, 376 $140, 894 $12, 975, 182 $22, 591 

Motive power and machinery-
Total value ..................... $524, 006 $1, 476, 402 $111, 856 $576, 751 $2, 551, 960 $631, 029 $6, 864, 940 · $494, 561 $102, 101 $4, 726, 61)1 $9, 400 

Locomotives built, number ......... ........... ......... ........... ........... ........... 2 ....................................... . 
Value.................................................................................... $25,114 .... i5;o4X ..... i94' .... i6o:so6· ·'i;r,12· Locomotives repaired, num- 3, 541 54, 281 132 812 81064 16, 598 131, 290 

ber. 
Value ...................... $327,637 $1,208,860 $90,834 $449,949 $1,181,002 $591,129 $4,218,942 
Work tor other corpora- $1, 869 $47, 931 $12, 587 $323 $29, 432 $25, 400 $324, 190 

$130, 099 $34, 941 $3, 175, 272 $9, 400 
$2, 128 $52, 023 

tions, value. 
Other products, value ...... $194, 500 $219, 611 $3, 435 $126, 479 $1, 341, 526 

Car department-
Total value ..................... $228, 796 $1, 074, 737 $176, 748 $400, 910 $2, 356, 015 

Passenger cars built, num- ......... ........... ......... 8 12 
ber. 

:Value ................................................. .. 
Freightcarsbuilt,number .............. ,..... 12 
Value .......................................... SB,157 
Cars repaired, number..... 36, 850 44, 901 18, 142 
Value ...................... $228,271 8631,541 $51,169 
Work for other corpora· ......... $377, 663 $6, 954 

tions, value. 

$25, 834 $101, 804 
129 1 

$63, 882 $435 
20, 579 217, 801 

$219, 801 $1, 888, 186 
$54, 603 $107, 609 

Other products, value...... $525 $66, 533 $112, 468 $127, 290 $257, 981 
Brldge and bu!ldlng department--

Total value..................... $1,608 $73,322 $7,381 $33,640 
Repairsaud renewals, value $1, 608 $73, 322 $6, 866 $25, 846 
Work for other corpora· ...................................... .. 

tions, value. 
Other products, value...... .. .. . .. .. .. . .. .. .. .. $515 $7, 794 

$126, 292 
$125,568 

$125 

$604 

$14, 500 $2, 296, 69•1 

$426, 913 SB, 976, 656 
73 

""38;429' 
$339, 636 
$70, 052 

$185, 191 
786 

$328, 719 
1, 792,841 

$6, 319, 591 
$737,088 

$62, 334 $67, 160 $1, 499, 356 

$993, 194 $38; 793 $3, 032, 237 $10, 191 
3 9 

$15, 538 
649 

$276,4.76 
27,015 

$633, 263 
$26, 483 

$46, 918 
1,304. 

$425,613 
'722, 929 

$5l.819,4.ll 
. l)391, 324 

$17, 225 $1, 406, 067 $41, 434 $1, 960 $1, 348, 911 $<151 

$11, 338 $353, 254 $23, 621 $216, 294 $3, 000 
$5, 284 $310, 266 $12, 292 $208, 086 $3, 000 
$4,478 ............................................ " ...... . 

$1, 576 $42, 989 $11, 329 $8, 256 
Comparison of product•: 

95 Numbcrof establishments reporting for 7 23 
both years. 

6 6 82 87 17 2 

96 
97 

98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 

110 

111 

112 
113 
114 
115 
116. 
117 
118 
119 
120 

Value for eeusus year .................. 3754, 410 $2, 624,461 $295, 985 $1, 101, 301 $5, 027, 001 
Vfllue for preceding business year ...... $688, 042 $2, 348, 276 $237, 654. $1, 073, 301 $4, 588, 762 

Power-
Nnmber of esh1bllshments reporting .. 
Total horsepower ...................... . 

Owned
Englncs-

7 
396 

14 
2,037 

5 
175 

6 
854 

16 
2,084 

$1, 020, 770 $16, 194, 850 
$1, 012, 471 $13, 664, 930 

6 66 
760 6, 741 

$1, 310, 339 $140, 894 $12, 913, 772 $21, 872 
$1, 069, 326 $126, 752 $11, 188, 852 $10, 101 

10 
762 

2 
223 

72 
6,797 

Steam, number............. 9 30 5 8 37 8 95 11 3 107 
Horsepower • ... •• ...... 396 1, 987 170 68•1 '1, 597 610 6, 556 757 181 6, 762 

Gasorgasoline,number.... ......... ........... ......... ........... 8 2 1 ................... . 

Waterw~~:~~'ii°J~~er·::::::::: ::::::::: ::::::::::: ....... i. ::::::::::: ....... ~~:. ::::::::::: ......... ~~- ::::::::::: ...... ~~- :::::::::::: :::::::: 
Horsepower.................................... 5 .................................................................................... . 

Electric motors, number .. .. .. . . .. .. . .. . ... .. . .. .... . .. .. . .. . 10 4 28 .. .. .. .. .. • 3 2 ....... . 

Oth~Of~~~~~~~be~:::::::::::: ::::::::: ......... i. ::::::::: 9~ l~ """"'"i' 
14~ ::::::::::: ...... :~ .......... ~~. :::::::: 

Horsepower......................... 50 ......... 75 80 150 2 ...................................... .. 
Rented-

Supplled to other establish· ............................................................................................. . 
men ts, horsepower. 

From other establishments, ......................................................................... . 
horsepower. 

Establishments alasslfled by number of 
employees: 

'l'otal number.......................... 7 23 6 9 
Under5................................. ......... 4 1 2 
5 to 20 .................................. ......... 7 3 3 
21 to50 ................................. 2 2 1 1 
61 tolOO ................................ 2 3 1 
101to250 ............................... 3 4 1 l 
251 toll-00 ............................... ......... 2 ......... 1 

~Je~°i:·oii0.::::::::::::::::::::::::::::: ::::::::: ......... i. ::::::::: ::::::::::: 

18 82 

i ......... i. "'"""i9' 
""'""(;' ......... 2. 

4 2 
2 1 
2 1 
2 

17 
11 
15 
14 
3 
3 

5 ........ .. 

12 
4. 
1 

8 
1 

~ "'"''2" 
2 
2 

150 

6 

01 
2 

20 
20 
18 
20 
12 

8 
1 
2 

f ::::::::1 

I! 

ll 

I 
I 
1 
I 
i 
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RAILROAD COMPANIES, BY STATES AND TERRITORIES: 1900-Continued. 

Oregon; Pennsyl- Rhode South South Tennes-
vania. Island. Carolin11. Dakota. see. Texas. utah. Vermont. Virginia. Washing- West Wsls1:nco.n- Wyoming. Asltlaoteths.rr ton. Virginia. 

1----1-------------1----1-----t----1---·1----l----·l----1----1-----1----

Sl1026,169 $43, 065, 171 

$275, 894 $20, 409, 988 
........... 166 
.. • .. .. .. .. $2, 303, 712 

252 223, 987 

S233, 750 $8, 878, 878 
$10, 375 $521, 698 

$31, 709 $8, 705, 700 

•. ~~~'. ~~:. $22, 121, m 
........... $643,113 
........... 8,420 
.. . • • .. .. .. $5, 805, 636 

55, 716 1, 466, 305 
$460, 6M $12, 876, 887 
$11, 158 $611, 351 

$249,235 $2, 184, 186 

$29,228 $534, 010 
$22,629 $394, 779 

................ $5, 947 

$6, 599 $133, 284 

14 138 

$203, 326 $691, 361 $177, 631 $3, 113, 053 $8, 314, 6Ul $1, 306, 591 $824, 776 $6, 277, 279 $1, 479, 680 $2, 943, 557 $6, 306, 823 $1, 189, 813 $376, 990 74 

$87, 529 $055, 726 $91, 917 $1,333, 763 $'1, 0·16, 335 
········· ............ ....... -..... ............ 9 
...... 98' ... 5;746" """2;673. ~')9,8·12 

1,076 7, 965 

$73, 555 $288, 665 $60, 015 $888, 7iil $2, 239,8:\3 
$4, 839 $867 $cJ8, 770 $270, 132 

$13, 974 $62, 222 $25,035 $396, 2·12 $1,476, 508 

$112, 890 $333, 781 $50, 378 $1, 69-1,4\!9 $'!, 159, 970 
·······-· ........... ......... ··········· 11 

::::::::: :::::::::: ::::::::: ····--·i07" $551~~~ 
$53, 525 $191, U,15 ... 5; 275 .... i6; 476 ... "i; 4i3. 143, 876 207, 906 

$91, 343 $200, 787 $42, 048 $1, 077, 097 $3, 033, 077 
$3, 717 $2, 595 $5, 730 $116, 798 $3'14, 021 

$17, 830 $70, 309 $2, 600 $447, 079 $535, 363 

$2, 907 $1, 8ii4 $35, 336 $84, 791 
$2, 557 $1, 613 $34, 993 $41, 776 

$108, 386 
$73, 776 
$23, 49b 

$350 

2 

$241 

·1 

$343 $43, 015 $11, 115 

7 16 55 

$703, 752 $343,86'1 $1,666,179 . ........... 1 6 
............... $4, 718 $61,455 

1, 996 1,358 75,826 

i101, 169 $208, 441 $1, 396, 735 
$2, 7<18 $15, 632 $1, 901 

$190,835 $115, 073 $206, 088 

$598, 563 $437, 468 $<1, 469, 806 
........... .......... 1 

$3,800 ""'""i.i ........ 5.i' 1,407 
$15, 187 $27, 473 $983, 971 
33,876 17,179 154,625 

$320, 568 $181, 151 $1, 860, 432 
$45, 6'19 $100, 077 $89, 128 

$217,159 $128, 767 $1,532,475 

$4, 276 $43, 444 
$4, 076 $'21, 600 

$141, 29·1 
$126, 409 

$50 

$200 $21, 844 $14, 885 

7 28 

$742, 945 
.............. 
---·-------

3,274 

$339,445 
$74, 919 

$328,581 

$910, 903 $1, 942,515 . ............. 13 

'""49,'iiiii' 
$77,615 

12, 251 

$633, 861 $1, 125, 855 
$16, 747 $30, 876 

$260, 295 $708, 169 

$705, 243 $1, 835, 730 1$4, 072, 534 
•..•••.•••. 1 18 

• . . . . . . . . . . $2, 378 $50, 268 
216 162 3, 371 

$108, 308 $51, 127 $1, 792, 612 
58, 695 163, 161 117, 161 

$415, 609 $1, 085, 840 $1, 540, 355 
$51, 141 $124, 244 $50, 052 

$180,185 $572,141 

$31,492 $196, 924 
$20,105 $195,020 
$2, 700 

$639,247 

$291, 774 
'1260,669 

$104 

$831,217 $149,571 75 
..................... 76 

11,470 

$831,180 
$37 

998 

$76, 733 
$4,144 

$68, 694 

77 
78 

79 
80 

81 

$337,551 $227,419 82 
..................... 83 

::::::::::: ...... ioi· ~ 
$58,200 86 

3,152 87 
$120,098 88 

$3,874 89 

$45,247 90 

$1,045 .......... 91 
$462 .......... 92 
$583 .......... 93 

$8,687 $1, 904 $31,001 ........... .......... 94 

16 20 45 7 3 

Sll 026, 169 $'12, 657, 032 $198, 156 $579, 636 $177, 631 $3, 113, 053 $8, 30,J, 204 $1, 305, 471 
~89'1, 206 $31,426, 681 $178, 938 $<107, 914 $1·17, 308 $2, 719, 703 $6,512, 638 $1, 179, 629 

$824, 776 $6, 277, 279 $1, 479, 68-0 $2, 906, 626 $6, 294, 223 
$757, 615 $4, 712, 581 $1, 080, 998 $2, 376, 866 $5, 679, 497 

$1, 169, 813 
$8W, 469 

$376,990 
$257, 788 

95 

96 
97 

10 111 
721 13, 835 

12' 260 
701 12, 191 

···-······· 5 
............ 104 
............. 2 
.............. 20 
···----···· 51 
.............. 949 
............. 1 
............ 30 

2 6 3 10 43 5 
120 413 70 1, 3'11 3, 189 375 

24 
1,433 

9 
1,187 

17 
83J 

32 
3,071 

7 
1,121 

3 
177 

98 
99 

3 8 3 16 74 9 8 50 13 22 41 13 5 100 
120 413 70 1, 341 3, 133 293 280 1, 433 937 834 2, 941 1, 001 152 101 

.................................................. 2 1 ................................................................. 102 

......... .......... ......... ........... ........... 22 4 ................................................................. 103 

......... .......... ......... ........... ........... ........... .......... ........... ........... ........... 1 ..................... 104 

......... .......... ......... ........... ........... ........... .......... ........... ........... ........... IO ..................... 105 
• . . . . . . . • . .. .. • • • .. .. .. • • . .. • • .. .. • .. • • 8 2 • ... • .. . . . . . .. .. .. .. • 6 .. . • .. • .. .. 14 8 3 106 
.. .. .. . .. .. • • .. .. • . • • • .. .. . . .. ... .. . .. . 31 60 .. •• .. .. • . .. .. .. . .. . • 170 .... .. • .. •. 117 80 25 107 
.. ........................................................... 1................................. 1 1 .......... 108 
. ............................................................ 20 ................................. 3 40 .......... 109 

........... ............ ......... .......... ......... ........... ........... ........... .......... ........... ........... ........... ........... ........... .......... 110 

20 41 .. .. . • • • • .. .. .. .. .. • . .. .. • .. .. • .. .. .. • . 25 100 80 • .. • .. • .. .. .. .. • .. • .. • . .. .. • • .. • • .. .. • • .. .. 111 

14 144 6 7 16 56 10 7 28 16 23 46 7 3 112 
1 14 ............. 2 1 3 2 1 2 3 3 11 ......... i' ........... 113 
5 36 1 1 4 2 16 2 3 5 7 4 11 ........ i" 114 
6 23 l 1 3 10 1 5 4 7 1 115 ........... 15 ········· 1 2 10 2 6 

......... 3. 
3 7 ............ l 116 

28 1 3 .......... 3 6 2 
........ 2. 

4 1 7 6 4 ........ i . 117 ......... 2. 
9 1 ......... 3 8 1 1 2 2 1 3 1 118 

........... 14 ......... ........... ········· 2 3 ............. ··--······ 3 1 ......... i . .............. .............. 119 

........... 5 ········· .......... .......... .............. ............ ............ ........... 1 ........... ··········· ............. ............ 120 

11ucludes establishments distributed us follows: Alaska, 1; District of Columbia, 2. 
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CARRIA·GES AND WAGONS. 

(291) 



CARRIAGES AND WAGONS. 

By .JAMES K. DAWES. 

At the census of 1900 the classification of "carriages 
and wagons" included all varieties of carriages and 
wagons (except children's carriages), drays and carts, 
sleighs and sleds (except children's sleds), and automo
biles and other horseless conveyances, except bicycles 
a.nd tricycles and steam railway and street cars. 

Table 1 is a comparative summary of the statistics 
for this industry as returned at the censuses of 1880 to 
1900, inclusive, with the percentages of increase for 
each decade. 

TABLE !.-COMPARATIVE SUMMARY, 1880 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE. 

DATE OF CENSUS, PElt CF.NT OJ" 
INCREASE. 

1890 1880 
1000 1890 lSSO to to 

1900. 1890. 

Number of estnblishments ........................................................................... . 7,632 4, 5i2 3,841 6G. 9 19.0 
Cnpitnl .............................................................................................. .. $118, 187, 838 &93, 455, 257 $37, 973, 493 2G.5 146.1 

~~l~~l~~-~~~:~:~·. ~:~'.·~~'. .~t_c.''. ~'.~~~~~:::::::::::::::::::::::: :: : :: : : : : : : : : : : : : :: : : : : : : : : : : : :: :: : : : : : : 
¥o~~f·~~{g~~~~·. ~~:~r~~:.1~~1-1~1-1:~~::::::::: :: : : : : : : : : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : :: :: :: : : : : : : : : : : : : : : 

4,302 
$4, 073, 932 

G2,MO 
$29, 814, 911 

Ifi,OG9 
I $5, 715, 426 

G0,525 
$28, 972, 401 

1•) '2U.1 
2) •28, 7 

45,394 10.G 24.5 
$18, 988' 615 2.9 ri2. 6 

t{,~~e~6. :·~·u·r·s· ~~~(:.~::.r.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: :: : : : :: :: : : :: 61, 281 55,-ioa •l3, 630 10.6 27. 0 
$29, 492, 195 $28, 702, mu (2) 2.8 

Women, 1G years ttncl over ....................................................................... . 846 615 273 37. r, 125.3 
$249, 976 $180, 195 Wages ............................................................................................ . (') 38. 7 ... :ii;6:o 

t~;l~~~~~;~i~:~;~i:i~~r~~~:: :~: ~ ~: ~ ~::: ~: ~: ~ ~::: :: : : : : ~ ~::::::: :: : : : : : : : : :: : : : : ~::::::::::: ~::::: ::: 413 507 1,491 a 18. ll 
$72, 740 $90, 037 ('l "19.2 

$6, 261, 469 $5, 495, 271. (' 13. 9 
$56, 67G, 073 $46, 022, 7fi9 $3()' 597' 086 23.1 1\0,4 

Value of procluet•, inclucling custom work and repairing .......................................... .. $121, 537, 276 $102, 680, 341 $-01, 951; 617 18.•1 58.1 

'Include" proprietors und firm members, with their stiltiries; number only reported in 1900, but not included in this t11blc. (See '.l'ahlo 8.) 
2 Not repOl'tccl separately, 
•Decrease. 
• Not reported. 

The manufacture of carriages and wagons has been 
carried on in the United States since the organization 
of the Republic, and prior to that, in the colonies, prac
tically since the establishment of. permanent settlements 
therein. 

Prior to the census of 1850 the unsatisfactory meth
ods of taking the returns for the manufacturing and 
mechanical industries of the country render the pub
lished statistics of little, if any, practical value. At the 
censuses from 1850 to 1870, inclusive, the classification 
of the industry was so diverse as to the inclusion of 
wheelwrights, cars, etc., that the statistics as returned are 
of little value for comp!trative purposes. Table 1, there
fore, presents the figures for the last three decades only. 

The statistics for the census of 1810 were published 
officially in 1813 by Tench Coxe, of Philadelphia, in 
"Tables of the Several Branches of American MftnU

factures at the Census of 1810." At that c~ensus there 
were 16 states, 6 territories, and 4 districts, a total of 
26, of which 9 reported the industry as being con
ducted within their borders. The reports showed simply 
the value of the manufactured product, without giv
ing, except in a few cases, the nmnber either of estab
lishments or of vehicles constructed. The aggregate 
value for the whole country was $1,421,573. The cen
suses of 1810 and 1900, therefore, represent the condi
tion and g1>0wth of the industry during the nineteenth 
century. The figures indicate that the value of the fin· 

(293) 
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ished product in the manufacture of carriages and wagons 
bas grown from $1,421,573 in 1810 to $121,537,276 in 
1900. 

At the census of 1850 the classificatiOn was "coaches 
and carriages," and 1,822 establishments were reported. 
Wagon builders· were classified as "wheelwrights," and 
4,226 establishments, including repairing as well as 
manufacturing· plants, were reported. The totals of 
the two classifications were: Number of establishments, 
6,048; capital, $8,llfl,018; number of hands employed, 
25,589; wages, $7,±26,448; nrnterials, $5,842,240; and 
products, $17,HOl,081. At the c'ensus of 1860 the classi
fications were ''carriages, wagons, and carts," and 
"cars, omnibuses, and repairing." The number of 
establishments of each of the divisions was: Carriages, 
3,917; wagons and carts, 3,305; and cars, omnibuses, 
and repairing, 62; total, 7,284. There was no cla:;::frfica
tion of "wheelwrights," all these, wagon builders and 
repairers, being inclucled presumably under '' wagonR 
and carts." The totals for the three classes were: 
Number of establishments, 7,284; capital, $21,077,222; 
number of hands employed, 40,281; wages, $1±,655,268; 
materials, $13, 73H,626; and products, $39,855,455 .. 

At the census of 1870 the classifications were "car
riages and wagons" and "wheelwrighting," for the 
manufacturing and the repairing business, i·espectively, 
this latter classification appearing then for the first 
time in census reports. The returns for "carriages 
and wagons" were: Number of establishments, 11,847; 
capital, $36,563,095; number of hands employed, 54, 928; 
wages, $21,272,730; materials, $22,787,341; and prod
ucts, $65',362,837. Under the classification "wheel
wrighting" the returns were: Number of estahlish
ments, 3,613; capital, $2,839,316; number of hands, 
6,989; wages, $1,353,474; materials, $1,907,418; and 
products, $5,84G,943. 

At the census of 1880 the classirlcations were again 
"carriages and wagons" and "wheelwrighting," 3,841 
establishments being reported under the first and 10, 701 
under the second, a total of 14,542. The returns for 
the first classification will be found in Table 1. For 
"wheelwrighting" they were: Number of establish
ments, 10,701; capital, $10,641,080; number of hands, 
16,108; wages, $5,074,799; cost of materials used, 
$6, 703,677; {Lncl value of proclucts, $18,892,858. This 
separation of establishments engaged in the manufac
ture of factory product from those engaged chiefly in 
custom and repair work has been substantially con
tinued at the two subsequent censuses. At the census 
of 1890 the classification was '' earriages and wagons, 
including custom work and reiJairing." The classifica
tions "blacksmithing" and "wheelwrighting" in 
former censuses were combined in "blacksmithing and 
whee1wrighting,'' and this combination was continued 
at the census of 1900. The industry was :further seg-

regated by the introduction of a table showing " car
riages and wagons, factory product." " Carriages and 
wagons, factory product," shown in the Report on 
Manufacturing Industries for the Eleventh Census, 
Part I, puge 674, included only those carriage and 
wagon :factories that made 5 vehicles or more :for the 
trade; that of "carriages and migons, including custom 
work 1111d repairing," comprised custom anc1 repair 
'3hops making 5 vehicles or more, but in the report for 
the Eleventh Census this classification 1tlso ineludes 
that part of the industry shown as :factqry product. 
All establishments engaged in itny branch of the industry 
making less than 5 vehicles were reported under ''black
smithing· and wheelwrighting." 'rhe schedules of 
inquiry for this industry did not plainly distinguish 
between the ''factory" and the ''custom work and 
repairing" classes, and the segregation wns made at 
the Census Office from the best information obtainable 
:from the returns as made and :from other available 
sources. In the comparative tables, 1880 and 1890, 
published at the census of 1890, the two classes were 
united under the title " carriages and wagons, ineluc1ing 
custom work and repairing." The totals :for the com
bined classes in 1890 were: Number of establishments, 
8,611; capital, $104,210,602; tWeragc number of wage
earners, 64,259; wages, $32, 665,301; miscellaneous ex
penses, $6,022,972; cost of materials used, $±9,880,173; 
and value of products, $114,551,907. The separation 
of the two elasses is believed to have been substantially 
correct, and for comparative purposes the statistics for 
"carriages and wagons, :factory product," are used in 
Table 1. Although under this hmid there w11s included 
at the census of 1890 only 53. l per cent, or a little 
over one-half, of the total number of establishments, 
yet these represented 89. 7 per cent of the capital em
ployed, 88 per cent of the wage-earners, 88. 7 per 
cent of the wages p11id, 92. 2 per ceut of the cost of ma
terials used, and 89.6 per cent o:E the value of products, 
the remaining 10.4 per cent of this latter item being 
very largely composed of amounts receivecl:for repairing. 

At the census of 1900 the classification was "cn.r
riages and wagons," and included the elass of e!;ltablish
ments which in 1890 were shown as "carriages 11ud 
and wagons, factory product," "carriages and ·wn,gons, 
custom work and repairing" being classified under 
"blacksmithing and wheelwrighting·." The informa
tion obtained from the schedules in 1900 made pos
sible a closer segregation than in 1890, and a con
siderable number of establishments were classified as 
"carriages and wagons" which in 1890 would have 
been excluded from the ":factory product" division1 

but this change was not sufficient to impair the com
parable value of the statistics. 

The statistics of the census of 1880, gathered for 
seven months of 1879 and for only five months of 1880, · 
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show the effects of the general depression of business 
following the panic of 1873. The country did not 
recover from this panic until 1880, but at the census 
of 1890 tbe industries of the country generally, includ
ing "carriages and wagons," were enjoying a period of 
!Llmost unparalleled prosperity. The decade from 1890 
to 1900 was one of vicissitudes for the industry, whi.ch 
during the first half of this period wtts brought 
!Llmost to a st!Lndstill by the effect of the bicycle 
boom, to which was n,dded the general industrial 
depression existing for siweml years about the middle 
of the decade, and it was not until near the close of the 
. decade that the industry began to show signs of re
covery from the two great crises through which it had 
passed. These causes explain the smaller percentages 
of inm·ettse, except in number of establishments, during 
the decade from 1890 to moo than from 1880 to 1890. 
':Che statistics for lllOO, however, give assurance of pros
perity, capital having increased $24, 732,581, or 26. 5 per 
cent, sii1cc 18!JO, n,ncl vnJue of products $18,856,935, or 
18.4 per cent. 

Table 1 shows that from 1880 to 1900 the number of 
establishments increased 3, 7!H, or 98. 7 per cent; capi
tal, $80,214,345, or 211.2 per cent; average number 
of wage-earners, l7,14G, or 37.8 per cent; wages, 
$10,82G,29G, or 57 per cent; cost of nrnterinJs usecl, 
$2G,078,D87, or 85.2 per cent; and v11lue of products, 
$50,58;3,G50, or 87.1 per cent. 

The apparently ttlmornml incre11se in capital from 
1880 to 18DO, viz: $fi5,48l,764, 01; 14G.1 per cent, is 
largely due to the difference in the items composing 
the return for citpital n.t these two censuses. At the 
census of 1880 live cn,pital, that is, c11sh on hand, biUs 
receivn,ble, unsettlml ledger accounts, raw materials, 
stock in process of nrnnufacture, :finished products on 
hand, n.ncl other sundries, was not returned, the first 
definite attempt made to secure this return being at 
the census of 18DO. At thn.t time this item amounted 
to $t5H, 740,487, or 03. H per cent of a tott1l eapih1l of 
$03,455,257. By comparing the total of the remaining 
items, $33, 714, 770 (these items being land, buildings, 
n.nd machinery, tools, an cl implements), with the capital 
reported for 1880, $37,H73,493, n, decrease of $4,258,723, 
or 12.1 per cent, is shown. This clecluction is of doubt
ful value, as at the census of 1880 many nmnufacturers 
undoubtedly included cash and hills receivable as capital, 
and possibly other of the items returned in 1890 as live 
assets. The explanation, however, will serve to re
move any false conclusions relative to the exceedingly 
great per cent of increase of capital for the decade. 

Table 2 presents the number of establishments, by 
states and territories, for the last three decades, and the 
increase. 

TABLE 2.-NUMBER OF ESTABLISHMENTS, 1880 TO 1900, 
WITH INCREASE FOR EACH DECADE, BY STATES AND 
TERIUTORIES. 

NUMBER OF ESTABLISH
MENTS. ISCREASE. 

STATES AND TERRITORIES. ------·---1.1--------

1890 I rnso I rnso moo 1890 1880 to to [ to 
1900. 1890. l!l(){) . 

I 

United States ........... 7,6:J2 -4,572 ~ 3,000 I~[ 3,791 
===-=l--!--

Alabama...................... 49 29 22 29j--,1---; 
Arizona . . . . . . . . . . . . . . . . . . . . . . . 5 . . . . . . . . . . . . . . . . o , 5 
Arlrnmas...................... 40 2:l 14 17 ! · • · • .. g · i 26 
C1Lliforni11................ .. .. . 228 103 87 125 ! rn 1

1 

141 
Colorado . . . . . . . . . . . . . . . . . . . . . . 48 lG 10 32 ! G SS 
Connecticut.................. 117 72 124 45 I 152 ! r7 
Dehtwure . . . . . . . . . . . . . . . . . .. . . 36 22 15 14 I 7 j 21 
Distriet of Columbia.......... 21 12 25

1 

9 I 11:l ! 14 
Floriil11 . . . . . . . . . . . . . . . . . . . . . . . ,17 H 2 :J:i i 12 : 45 
Georgia....................... 132 58 59 I 74 1

1 
1
1

1 ; 7
1
3 

IdfihU ......................... ········ ........ 1 1· ....... , l I 1 
Illinois........................ 407 ~-15<1g 21,~~ 

1 

146~ i 4
1

·,!, 

1

: 1
80
92 

Indiana....................... 275 _ 0 ., , I 
Indian Territory.............. 9 •... 

1
.
3
.,_;· ····,_;l·J-.'··'j ·,gg .···-,·~,,·,.·I 9

8 lO\VU. ·~········ •••••••••••••••• 211 ,., 
Kansas........................ 73 48 ~a i 25 i 25 i 50 
Kentucky..................... 101 94 Vi> 57 1 'l 1 56 
Louisilmrt . . . . . . . . . . . . . . . . . . . . . 49 83 l~ Hi 1 21 I 37 
Maine......................... lii5 103 46 f,2 I 57 1 119 
Maryland..................... 178 95 Rl 83 I 14 j 97 
l\I1t>s1whnsetts . . . . . . . . . . . .. . . . 388 211 215 177 14 , 173 
Michig1tn . . . . . . . . . . . . . . . . .. . . . 299 238 208 61 i :lO I 91 
1I)n1.ie~oti~....... .. . . . . . . . . . . . rn4 107 51 87 I 51; I 143 
M1ss1ss1pp1.... .. . . . . . . . . . . . . . . 30 rn 20 n I 11 i 10 
Missouri . . . . . . . . . . . . . . . . . . . . . . 377 2:n 119 HG i 112 i 258 
Montan1t.. .. . ... . . ............ 9 4 2 ;, i 2 . 7 
Nehrnska . .. .. . . . .. ........ .. . 45 18 5 27 I 131 40 
Nevada ....................... 3

1 

........ 1 :JI 11 2 
New Hrtmpshire ... ....... .. .. 73 f>5 30 1~ I 25 ·1 ~3 

fil~~~{Y~~ii~~:::::::::::::::::: 2fi~ •••• ~'.~. 12i 118 ! ti 1~ 
New York.................... 8ti3 I UU2 6fii 201: 25 ~...6 
North Carolina . . . . . . . . . . . . . . . mo I 67 ·17 93 I 20 113 
North DILkOla................. 13 1········ (2 J 1:1 !........ 13 
Ohio.......................... 54:1 419 32;j 12-1 i 94 218 
Oklf1homa .................... 8 1........ ........ 81········· 8 
Oregon . . . . . . . . . . . . . . . . . . . . . . . 27 I 12 9 15 3 18 
Pennsylvnnitt... • . . . . . .. . . . . 8i2 571 391 301 180 481 
Rhode Isllrnd. . . . . . . . . . • . . . • . . 69 39 51 30 112 18 
South Carolina . . . . . . . . . . . . . . . 50 28 10 31 18 49 
South Dakota................. 15 5 (") 10 5 15 
Tennessee . . . . . . . . . . . . . . . . . . . . 99 37 51 62 '14 48 
'fexas.. ... . . . . .. ..... .. ... .. . . 78 31 34 47 13 44 
Utah.......................... fi 5 5 15 
Vermont...................... BG 37 21 49 16 
Virginitt . . . . . . . . . . . . . . . . . . . . . . 199 5U 43 140 16 
Washington . . . . . . . • . . . . . . . . . . 28 11 3 17 8 
'Yest Virginia................. 80 25 8 55 17 
Wisconsin . . . . . . . . . . . . . . . . . . . . -136 158 156 278 2 

~~~~~~~::::::::::::::::::::: ...... '. ....... ~. ,1 ···--·~- ..... i.i"J 
'Decrease. 
•Dakota in 1880 included the present states of North and South Dakota. 

65 
156 
25 
72 

280 
6 

14 

From Table 2 it appears that from 1880 to 1900 the 
number of establishments increased 3, 791, of which 
increase 731 was between 1880 and 1890, and 3,060 
between 1890 and 1900. The Central states showed an 
increase from 1880 to moo of 1,265, or 85.6 per 
cent, and of 33.4 per cent of the total increase for the 
United States. For the decade from 1890 to 1900 these 
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states showed an increase of 98'7 establishments, or 56.2 
per cent of the totals for that gToup, and of 32. 3 per 
cent of the total increase for the United States. These 
states showed increases as follows: Illinois, from 215 in 
1880 to 407in1900, an increase of 192, or 89.3 per cent, 
and from 259 in 1890 to 40'7 in 1900, an increase of 148, 
or 57.1 per cent; Indiana, from 195 in 1880 to 275 in 
1900, an increase of 80, or 41 per cent, and from 211 
in 1890 to 2'75 in 1900, an increase of 64, or 30.3 per 
cent; Iowa, from 208 in 1880 to 211in1900, an increase 
of 3, or 1.4: per cent; Michigan, from 208 in 1880 to 
299 in 1900, an increase of 91, or 43.8 per cent, ancl 
from 238 in 1890 to 299 in 1900, an increase of 61, or 
25.6 per cent; Minnesota, from 51 in 1880 to 194 in 
1900, an increase of 143, or 280.4 per cent, and from 
10'7 in 1890 to 194 in 1900, an increase of 8'7, or 81. 3 per 
cent; Missouri, from 119 in 1880 to 3'71 in 1900, an 
increase of 258, or 216. 8 per cent, and from 231 in 1890 
to 377 in 1900, an increase of 146, or 63.2 per cent; 
Ohio, from 325 in 1880 to 543 in 1900, an increase of 
218, or 67.1 per cent, and from 419 i~ 1890 to 543 in 
1900, an increase of 124, or 29.6 per cent; and Wis
consin, from 156 in 1880 to 436 in 1900, an increase of 
280, or 179.5 per cent, ancl from 158 in 1890 to 436 in 
1900, an increase of 278, or 175.9 per cent. 

The trencl of the industry is toward the Central states 
' where land is cheaper, where suitable lumber is abun-

dant and prices are therefore favorable, ancl where also 
the developed railroad systems afford abundant means 
of transportation. The same rapid development of 
the industry is seen in certain of the Southern states, 
such as North Carolina, Tennessee, and Virginia where 
lumber is cheap and where manufactures are fa~t gain
ing industrial predominance. The increase in Massa
chusetts, New Jersey, New York, and Pennsylvania is 
due partly to the growing use of the automobile to the 
diminishing use of the bicycle, and materially 'to the 
more perfect segregation of the '':factory product" ancl 
that formerly classed as "custom work and repairing." 

Table 3 is a comparative summary of capital, by its 
several divisions, as returned at the censuses of 1890 
and 1900, with the per cent of increase for the decade 
and also the per cent each item is of the total. ' 

TABrn 3.-COMPARATIVE SUMMARY: CAPITAL, 1890 AND 
1900, WITH PER CENT OF INCREASE AND PER CENT 
OF TOTAL. 

-
moo 1800 I _.__ Per cent 

of 
Per cent Amount. Amount. Per cent increnae. 
of totnl. of totttl. 

,---
Total. ......... $118, 187, 838 100.0 $93, •155, 257 100.0 I 26.(} 

---~- :=:::::::===._:.-~ 

Land ................ 13, 700, 705 11. G 11, 459, 152 12.3 I rn." Buildings ........... 19, 878, 684 16.8 14, 841, 811 15.9 sa. o 
Machinery, toolR, 

•md implements .. 11, 028,188 9.3 7,403, 807 7. 9 ' 40.0 
Cush an(} sundries .• 73, 580, 261 62.3 59, 740,487 63. 9 I 2s.11 

It appears from Table 3 that during the last decade 
capital increased $24, 732,581, or 26.5 per cent; fond, 
$2,231,553, or 19.5 per cent; buildings, $5,036,8'73, or 
33.9 per cent; machinery, tools, and implements, 
$3,624,381, or 49 per cent; and cash and sundries, 
$13,839,774, or 23.2 per cent. In 1890 land fo1·mecl 12.3 
per cent of the total capital, and in moo, 11. 6 per cent, lt 
slight decrease of 0. 7 in the per cent that this item was 
?f the total capital; buildings in 1890, 15. 9 per cent, iiud 
m 1900, 16.8 per cent, an increase of 0. 9 in the per cent 
that this item was of the total; machinery, tools, and 
implements in 1890, 7.9 per cent, and in 1900, 9.3 per 
cent, an increase of 1.4 in the per cent that this item 
was of the total; and cash and sundries in 1890, 63. 9 
per cent, and in 1900, 62.3 per cent, a decrease of 1.6 
in the per cent that this item was of the total. Tho 
increase_ during the decade of 33. 9 per cent in yaluo of 
buildings, and of 4~ per cent in machinery, tools, and 
implements, emphasizes the great advance of the inclns
try in the introduction of improved machinery ancl in . ' part the mcreasecl size and more permanent construc-
tion of the buildings necessary for its installation. 

In addition to the 7, 632 active establishments reported 
for 1900, there were 13 idle establishments, with a capi
tal of $109,161. There were also 33 establishments 
each with a product of less than $500, having altog·ethe; 
a capital of $15,159, and 1 penal establishment, with n. 
capital of $30,600, making the total capital invested in 
the industry $118,342, 758. 

Table 4 is a comparative summary, by states and ter
ritories, of the statistics for the industry at the censuses 
of 1890 and 1900. 
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TABLE 4.-COMPARATIVE SUMMARY, BY STATEEJ AND TERRITORIES: 1890 AND 1900. 

S-fATES AND TERRITORIES, 

Num
ber of 

Year, estab
lish

men ts. 

Capital. 

SALARIED OFli'ICIALS1 

CLERKS, ETC. 

Number. SalarieH. 

-----------------1--- --- ------- ----1-----
United States. ___ .................... 1900 

1890 

Alabama ............. ___ .................. 1900 

Arizona ........... _ ..................... . 

1890 

1900 
11890 

Arkansas.................................. moo 
1890 

California ...... -.................... _ .. ___ 1900 
1890 

Colorado ....... -···········-··-·-··-·····-· 1900 
1890 

Connecticut .............. _. __ .. _.......... 1900 
1890 

Delaware ............. ·-··-·-··········.... 1900 
1890 

District of Columbia .. . . .. . . . . . . . . . .. . . .. . 1900 
18~0 

Florida • • . . • . • . • • • • . • • • • • . . • • • • . • • • • • • • • • • • 1900 
1890 

Georgia.................................... 1900 
1890 

Illinois ... __ ............................... 1900 
1890 

Indiana ............................. ·-·--· 1900 

Indian Territory ............... _. _ ... _ .. _. 

Iowa ..................................... . 

Kansas •..•................................ 

Kentucky .......... ·-·-····-········ .. ···· 

Louisiana···-·-·············· ••••••••••••. 

Maine-······--···························· 

hfar~·land ................................ . 

Massachusetts ...........•................. 

Michigan .................................. . 

Minnesota ............... -..... _ .......... . 

:Mississippi .................... ··- ... _ .. __ .. . 

:Missouri ___ ••. _._ ..•.••.•.••••••.• _ .•.•..•. 

:Montana .................. -.. -........... . 

1890 

1900 
11890 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

l.900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
1890 

1900 
•1890 

Nebraska.................................. 1900 

Neyada ................. -··--·············· 

1890 

1900 
'1890 

New Hampshire •••••••••••••••••• ·-······· 1900 
1890 

New Jersey .... -............. ·---······.... 1900 

New Mexico.·-·······-·---- .. ----······---

1890 

1900 
J ~890 

NewYork·-··········-···········-········ 1900 
1890 

North Carolina • . . . • . . . . . . . . . . • • . . . . . . . . . .. 1900 
1890 

North Dakota ............................ . 1900 
11890 

7, 632 $118, 187, 838 
4, 572 93, 455, 257 

49 386, 064 
29 364, 995 

40 
23 

228 
103 

48 
16 

117 
72 

36 
22 

21 
12 

47 
14 

132 
58 

407 
259 

275 
211 

211 
132 

73 
<18 

151 
94 

49 
33 

165 
103 

178 
95 

388 
211 

299 
238 

19'1 
107 

30 
19 

377 
231 

50, 450 

176, 820 
134, 365 

1, 474,424 
1, 236, 889 

319, 121 
607,570 

5, 010,SHi 
2, 563, 662 

423, 689 
582, 350 

141, 306 
287, 600 

142, 522 
90, 525 

847,426 
7,11, 160 

9, 539, 285 
8, 153, 778 

17, 718,489 
10,077,806 

11, 190 

4,087,400 
2, 372, 742 

271, 122 
975, 73;; 

3, 08'1, 793 
i, 8oa, om; 

26·1, 647 
203,440 

002, 773 
41fl, 108 

835,3cl2 
005,mn 

5, 1\9-l, 939 
4, om, 067 

7, 93fl,2fi9 
5,453, 720 

1, 860, fi9·1 
1, 799, <170 

96, 525 
131, 050 

4, 019, 087 
3, 564, 709 

9 71, 169 

115 
18 

73 
55 

288 
173 

151, 919 
311, 273 

4,850 

1, 102,675 
888,266 

3, 457,827 
2,202, 290 

8 24,275 

893 
692 

160 
67 

14, 141, 207 
14, 124, 310 

866, 933 
430,557 

13 41, 110 

t No e.stablishments reported. 

4,302 
fi,OG9 

24 
31 

$4,073, 932 
5, 715,426 

15, ~8f> 
25, 617 

4 1, 180 

5 
21 

34 
11!1 

11 
39 

137 
129 

11 
25 

2 
14 

3 
17 

39 
60 

340 
379 

599 
362 

140 
184 

21 
55 

122 
140 

13 
40 

16 
95 

27 
87 

1<11 
321 

401 
357 

50 
148 

4 
17 

190 
325 

9 
19 

26 
50 

110 
173 

486 
963 

29 
50 

2,300 
lG, 798 

37, 975 
124,821 

10, 960 
60, 080 

158, 381 
183,300 

9,506 
22,441 

1, 212 
14, 070 

2,100 
12, 835 

31, 02·1 
62, 207 

346,428 
37·1, 379 

583, 962 
284, 788 

112, 704 
139, 013 

12, 880 
54,084 

116, 93[1 
124,607 

8,359 
34,351 

10, 100 
57, 377 

20,3fiG 
66, 569 

115, 685 
322,500 

352, ·198 
292, 601 

49, 724 
134, 988 

3,500 
11,822 

210, 301i 
311,.174 

5,880 

7,G18 
20,no 

22, 583 
44, 374 

122, 768 
164, 5ti5 

520, 231 
11 030, U51 

19, 257 
29, 078 

WAGE-EARNERS. 
Miscella

neous 
expenses. 

Cost of 
materials 

used. 

Value 
of products, 
including 

custom work 
and 

repairing. 

------;11------ ----- -----
62, 540 $29, 814, 911 
56, 525 28, 972, 401 

408 128, 647 
332 149,490 

25 17, 396 

150 
127 

1,004 
688 

191 
281 

2,192 
1,457 

224 
377 

154 
187 

143 
52 

830 
701 

4,355 
4,305 

6,490 
4,147 

54, 718 
65, 193 

532, 203 
481, 739 

132, 62.5 
225, 925 

i, 298, 096 
1,012,202 

104,307 
201, HU 

71, 382 
99, 172 

59, 384 
28, 489 

261, 856 
270,229 

21210, 722 
2, 354, 591 

2, 756, 780 
1, 772, 358 

8 3, 684 

1,692 
1, 382 

239 
288 

1,077 
1,101 

291 
20G 

339 
352 

822 
669 

3,Hl·l 
s,.rns 
4,890 
2,932 

1,066 
817 

113 
120 

2, 583 
2, 684 

713, 901 
079, 189 

102, 27fi 
102, 731 

625,304 
5H,561 

120, 906 
96,24-1 

173, 634. 
168, 751 

339, 949 
296,569 

1, 709, 164 
2, 081,019 

2, 028,530 
1,347,650 

401, 295 
449,'110 

·13,452 
51, 704 

1, 310, 560 
1, 34'1, 36G 

34 34, 718 

rn5 
188 

72,143 
112, 523 

2 1,500 

507 
461 

1, 909 
1,<177 

2tH 919 
251:830 

1, 077, 745 
850, <166 

17 8, 760 

6, 981 
9, 000 

802 
<108 

3, 899, f\99 
4, 9'11, 937 

236,855 
133, 967 

23 11, 761 
·---······ .............. . 

$6, 261, 469 $56, 676, 073 $121, li37, 276 
5, 495, 271 46, 022, 769 102, 680, 341 

40, 928 230, 397 556, 327 
16, 997 273, 303 530, 004 

1,507 

8, 121 
5, 791 

99, 663 
93, 748 

19, 917 
23,483 

161, 571 
125, 648 

181 239 
32, 92U 

8, 502 
6, 697 

7, 737 
1, 72•t 

45, 092 
5;1, 180 

532, G35 
511,585 

674, 971 
503, 517 

659 

2·13, 79.[ 
124,874 

20,418 
66, 721 

144, 774 
82, 797 

12, 91fi 
12, 055 

25, 269 
23, 561 

i~: ~~~ 
346, 351 
306, 819 

495, fi20 
307,4-17 

104,:119 
100, 049 

3,H3 
5,15f) 

251, 7'14 
205, 707 

6,204 

14,386 
81595 

lGO 

,10,864 
35,519 

186,025 
101, 555 

2,006 

873, 942 
903, 896 

30,099 
36,570 

1, 746 

16, 398 

715, 207 
·167, 246 

148, G06 
287, 906 

1, 532, 3!)1 
1, 149,387 

113,496 
30tl, 723 

57, 023 
118,269 

97, 683 
4ti, 66·1 

545, 587 
511, 856 

4,360, 269 
3, 397, 273 

6, 981i, 043 
a, 532, 057 

5, 799 

1, 863, 988 
1, 322, 863 

1~0. 693 
210, 791 

1, iiOO, 815 
823, 257 

132, 072 
103, 7H 

274, 772 
186, 465 

377, 296 
822, 105 

2,fiSo,3li3 
2 1 7SlJ 6-17 

6, 610, 081 
3, 226,063 

877 ,885 
579, ,181 

.i(j.1425 
59,560 

2,733, 960 
2,256, 332 

35, 598 

82, 755 
168,836 

2, 980 

278, li91 
333, 649 

1, 333,685 
991, 708 

9,101 

5, 174, G62 
6,371,872 

522,017 
219,468 

17,830 

53, 010 

223, 790 
164, 114 

1,874,467 
1,362, 032 

419,304 
na,374 

4 205 723 
2;sos: 742 

310,866. 
653,691 

191, 54-0 
282,626 

216,277 
108,485 

1,350,644 
1, OG2, 928 

9,210,379 
8,047,148 

12,742,243 
7, 781, 975 

20,837 

3, 931,067 
2,802, 230 

377, 184 
5-16,349 

2, 866, 699 
1,839, 030 

369, 431 
298, 472 

719, 859 
518, 925 

1,086,478 
899,854 

6,118,121 
6,<107,837 

11, 200, 602 
6, 281, 104 

1, 959, 974 
1,520,512 

134, 384 
143, 705 

5,583,364 
4, 691, 684 

111, 780 

248, 182 
366,519 

8,675 

754,,!26 
808,817 

3, 626, 4.42 
2,583,524 

28, 600 

13, 068, 385 
15, 567, 776 

1,059, 237 
500,176 

42, ll09 

•Included in "all other states." 
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'fABLE 4.-COMPARATIVE SUMMARY, BY STATES AND TERRITORIES: 1890 AND HJOO-Continued. 

Num-
SALARIED OFFICIALS, WAGE-EARNERS, Value> 

ber of 
CIJEltKS, ETC. Misc ell a- Cost of of proclnctl!, 

STATES AND TERRITORIES. Year. e'tab- Capital. 
lish-

mentR. Number. 

Ohio •.•..•........................•........ 1900 543 $12, liiS,302 687 
1890 41U 13, 333, 262 793 

Oklahoma ................................. 1900 30,•100 .......... 
11890 ········ ·············· ·········· 

Oregon ................... _ ................ 1900 27 79, 021 2 
1890 12 163, 152 16 

Pennsylvania ..••.......••........ ···----· 1900 872 8, 613, 315 2·17 
18UO 571 6, 355, 17;3 539 

Rho<le IHland ............. ----········ ..... 1900 09 440, llll 15 
1890 39 370,Hl 35 

South Carolina ............................ 1900 5g 317,550 15 
1890 28 1YU1 655 18 

south Dakota ............................. moo 15 70, 780 2 
1890 5 30, 910 4 

Tennessee .................................. moo 99 774, 749 43 
1890 37 491), 981 58 

Texas ..................................... moo 78 416, 977 9 
18!!0 31 222, 13·1 20 

Utah ....................................... 1900 36,r.74 8 
11890 ········ ·············· .......... 

Yermont _ ................................. moo Ro 357, 035 3 
1890 37 301J,O::m I 30 

'rirgi11ia .. ................................. 1000 199 2, rn2, 900 I 33 
1890 fl9 f>90, 003 01 

Wa>l;inr;t<~n _ ................ -···-········· 1900 28 101, 200 8 
1890 11 111, 000 8 

West Virginia •.........•.............. ·--- moo 80 3.J5, 700 7 
1890 25 228,050 27 

"f\1isco11sin ................... - . · - ·. - . - -- - - - moo ·136 8, 461, ;,r.1 
tl, 195, 2i9 I 

221 
1800 lf>8 228 

Wyoming ___ .............................. 1900 22,890 1 
(') ........ ·············· ........... 

All otherstates ............................ 1900 ·······4i; 955· '1890 5 G 

1 No establi!<hments reported. ~Included in 11 nll other stntes." 

Table 4 shows that the industry at the census of . 
1900 was carried on in 49 states and territories, each 
of which, excepting Nevada (with 3), had more than 3 
establishments, Alaska and Idaho being the only ones 
in which the manufacture of carriages and wagons was 
not carried on. At the census of 1890 the industry 
existed in only 42 states and territories, all except 
Wyoming having more than 3 establishments, there 
being no establishments in Alaska, Arizona, Idaho, 
Indian Territory, Nevada, New Mexico, North Dakota, 
Oklahoma, and Utah. \Vyoming, with only 1 estab
lishment in 1890, had increased to 7 in 1900. 

Table 4 shows that at the census of 1900, in number 
of establishments New York ranked :first, with 893 
establishments; Pennsylvnnia second, with 872; Md 
Ohio third, with 54:3. The number in certnin other 
stntes, rnnking in the order named, was: Wisconsin, 436; 
Illinois, 407; Massachusetts, 388; Missouri, 377; Michi
gan, 299; New Jersey, 288; Indiana, 275; and Califor
nia, 228. 

In respect to cnpital, at the census of 1890, New York 
ranked first, with !1 cnpital of $14,124,310; Ohio second, 
with $13,333,262; and Indiana third, with $10,077,806. 

including 

~~~g~; I Total wages. 

neous materiitls custom work cxpcnse:-i, uscrl. 
ILJHl Salaries. repuiring. 

--$8~~' 40~-,-~~' 21l2, 052 
--·-·--

S57G,Ofi2 7,274 sa, :rn9, nno Sli\ 019~ l'iS 
804, 634 8,993 4, 304, 763 1, 030, 7li0 9, 187, \)75 181 Oti:it 770 

·············· 32 10, 802 995 H,081 44,800 
.............. .......... ·············· ·············· .............. ............... 

200 62 3~. 8RO f>,SM 49, 603 128, 425 
16,743 79 62, 078 12,325 52,08li 185, 990 

206, 6·19 5, mo 2,497, 4fi2 3Rl, 101 3, 21li, 7·11 8,3J2,Gll2 
413, 915 4,47G 2, 1U2, 530 208, 682 2, f>78, 588 o, 698, 522 

ll,fi97 353 205, 700 31, HG 215, 313 G31, 711 
28,552 241 1·10, 128 lli,10·1 1!17, ltl~ 393,3\H 

12, 780 356 95, 950 15, 995 211, 039 428,082 
10,930 19J 65, 39'1 10, 010· 77, 951 202,tilll 

2,000 40 21,4f16 3,292 31, 4!i2 8fi,.J95 
3,820 17 il,825 2,032 17, 643 39,2~0 

44, ·102 621 2GS, 73·1 42, B06 510,flH 1, 127,898 
47, 192 423 212,880 24,CHll 

I 
BH,3HO 765, 8.';5 

7,480 310 168,415 ~2. 03\J 107, 030 fJ5r1~ fi74. 
18, ·172 182 108, ;;35 12, 557 120,fi.IO 808, 971 

1,250 38 17, 213 2,331 26,317 63, 978 

·············· -··-----·· ----······-··· --------······ -------------- ................ 

1,275 196 95,510 1·!, il35 
i 

110, 709 321,315 
23, 659 157 s:i,ao1 ti, •Hlfi 110,om 279, 397 

' 30, 805 818 330, 961 54, GiJ:1 fi22, 7~2 1,4iil, 176 
44, 346 ·170 198, 013 31, •188 31:1,.ltH 773, 212 

8,800 134 90, 061 9,72-l 112, 039 28!l,068 
9,52-1 90 73, 2.18 7, U5t1 OJ, 076 200, 138 

fi,5711 2110 11-1,0% 11, G04 182, 710 427, 288 
18, 827 

HS I 07, 132 7,81-1 Ul, 828 213,.169 

219, 800 3,.102 1, 620, li93 370, 099 3, 3-tG, t12l Ci, 0nn~:~.u 
2·l2,4·1!t 2,840 1, :JOI, G5G 326,448 2, 777, 03·1 5, ~07t :l08 

1,800 18 10,260 1,360 20, 227 (if>,·185 
. ............... ·········· ................ ·············· ............... ................. 
······ ··5:~~24· 18 ....... is;soo· --- -----.i; iii:i .. ------ ii; 080. · · · -- · · ·.i6;7.5o 

"Ineludes e•tablishments tlistrilmtc<l us follows: Montana, 4; Wyoming, 1. 

Several states following Indiana ranked as follows: 
Illinois fourth, with $8,153, 778; Pennsj' lvania fifth, 
with $6,355,173; Wisconsin sixth, with $G,105,279; and 
Michig·an seventh, with $5,4:53,720. At the census of 
1900 Indiarm had risen from third to first place, with 
a capital of $17,718,489, an increase of $7,640,683, or 
75. 8 per cent; New York went from first to second 
place, with $14,141,207, an increase of only $16,897, 
or one-tenth of 1 per cent; Ohio from second to third 
place, with $12,158,302, a decrease of $1,174:,960, or 8.8 
per cent. The other four states named above ~·ctained 
their relative places in rank, with capital, increase, and 
per cent of increase respectively as follows: Illinois, 
$9,539,235, an increase of $1,385,457, or 17 per cent; 
Pennsylvania, $8,6±3,315, an increase of $2,288,142, or 
36 per cent; Wisconsin, $8,461,561, an increase of 
$2,266,282, or 36.6 per cent; and Michign,n, $7,935,269, 
an increase of $2,481,549, or 45.5 per cent. In 1890, 15 
states reported a capital in excess of $1,000,000 each; 
in 1900 the number hacl 'increased to 17. 

Tnble 4 also shows that at the census of 1900 Ohio 
ranked first as to number of wage-earners, with 7,274, 
and, in amount of wages pnid, second, with $3,369,550; 
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New York second in number of wage-earners, with 
61981, and first in Wftges, with $3,899,899; and Indiana 
third, both as to number of wage-earners. and wages, 
with nttmber 6,490, and wages $2, 7M, 780; followed by 
Pennsylvania, fourth in both, with 5,166 in number, 
and $2,497,452 in wages; Michigan fifth in number, with 
4,890, and sixth in wages, with $2,028,530; Illinois :,;ixth 
in number, with 4,355, and fifth in wages, with $2,210, 722; 
\Visconsin seventh in number, with 3,402, and eighth in 
wages, with $1,620,693; Massachusetts eighth in num
ber, with 3,164, and seventh in miges, with $1, 709,164; 
and Missouri ninth, both as to number and wages, with 
2,583 and $1,310,560, respectively. These 9 ranking 
states as to number of wage-earners 1mcl wnges paid, 
show a total of 4±,305 wage-mirners, or 70.8 per cent 
of the total for the industry, and in wages, $21,403,350, 
or 71.8 per cent of the total. Of these 9 states tho 6 
Central states show a total number of wage-earners of 
28,994, or 46.± per cent of the total for the industry; 
and of wages, $13,296,835, or 4:4.6 per cent of the same 
total. 

With respect to wage-earners ancl their wages, at the 
census of 1890, New York ranked first in number of 
wage-earners, having !:J,000; Ohio second, having 8,l-l03; 
and Pennsylvania third, with 4,476; followed by Illi
nois, with 4,305; Indiana, ±,147; Massachusetts, 3,463; 
Michigan, 2,932; and Wisconsin, 2,8±0. At the census 
of 1900, Ohio had risen from second to first place in 
rank, with 7,274 wage-mirners, a decrease of 1,719, or 
19.1 per cent; New York passed from first to second 
place, with 6,HSl, a decrease of 2,019, or 22.± per cent; 
Indiana rose from fifth to third plucc, with 6,490, an 
increase of 2,343, or 56.5 per cent,; Pennsylvti.nia from 
third to fourth phte6, with 5,166, an increase of 690, or 
15.4 per cent; Michigan from seventh to :fifth place, 
with 4,890, an increase of 1,958, or 66.8 per cent; Illi
nois from fourth to sixth place, with 4,355, an increase 
of 50, or 1.2 per cent; Wisconsin passed from eighth to 
seventh place, with 3,402, an increase of 562, or 19.8 
per cent; and Massachusetts from sixth to eighth place, 
with 3,164, a decrease of 299, or 8. 6 per cent. 

With respect to the amount of wages, at the census of 
1890, NewYorkrankedfirst, with $4,941,937; Ohio sec
ond, with $4, 304, '763; and Illinois third, with $2, 354-, 591; 
followed by Penn~ylvania, with $2,192,530; Massa
chusetts, with $2,081,019; Indiana, with $1,'7'72,358; 
Michigan, with $1,347,650; Missouri, with $1,344,368; 
and Wisconsin, with $1,301,656. At the census of 1900, 
New York continued to hold first place, with $3,899,809, 
though with a decrease of $1,042,038, or 21.1 per cent; 
Ohio remained second, with $3,369,550, a decrease of 
$935,213, 01· 21. '7 per cent; and Indiana took third place 
instead of sixth, with $2, 756, 780, an increase of $984,422, 
or 55.5 per cent; Pennsylvania retained fourth place, 
with $2,497,452, an increase of $304, 922, or 13. 9 per 
cent; Illinois passed. from third to fifth place, with 
$2,210, '722, a decrease of. $14:3, 869, or 6.1 per cent; 

Michigan rose from seventh to sixth place, with 
$2,028,530, an increase of $680,880, or 50.5 per cent; 
Massachusetts passed from fifth to se1renth place, with 
$1,709,164, a decrease of $371,855, or 82.1 per cent; 
Wisconsin from ninth to eighth place, with $1,620,693, 
an increase of $319,03'7, or 17. 9 per cent; and Missouri 
from eighth to ninth place, with $1,310,560, a decrease 
of $33,806, or 2.5 per cent. 

'With respect to the value of products, at the census 
of 18\JO, Ohio ranked first, with $18,063, '776; New York 
second, with $15,567,776; and Illinois third, with 
$8,047,148; followed by Indiana, with $'7, 7S1,975; 
Pennsylvania, with $6,6H8,522; Massachusetts, with 
$6,40'7,837; Michigan, with SG,281,104; and Wisconsin, 
with $5,207,298. At the census of 1900 Ohio and New 
York continued to holcl first and second rank, respec
tively, Ohio with $15,9HJ,173, a decrease of $2,144,603, 
or 11.9 per cent; and New York with $13,068,385, a 
cleercase of $2,41:19,391, or 16.1 per cent. Indiana rose 
from fourth to third place, with $12, '7•12,243, au increase 
of $4,960,268, or 63. '7 per cent; Michigan advancecl :from 
seventh to fourth place, with $111205,602, an increase 
of $±,924,498, or 78.4 per cent; Illinois passed from 
third to fifth place, with $9,210,3'79, with an increase, 
howeyer, of $1,163,231, or 14.5 per cent; Pennsylvania 
from fifth to sixth place, with $8,342,662, thoug·h with 
an increa:;e of $1,644,140, or 2±.5 per cent; vV1sconsin 
from eighth to seventh place, with $6, 95t3,341, an in
crease of $1,'7±9,0±3, or 38.6 per cent; and Massachu
setts from sixth to eighth place, with $6,118,121, a 
decrease of $289,716, or 4.5 per cent. 

Table 5 shows the cost, and for some items also the 
quantity, of the different materials usecl in the industry 
at the censuses of 1890 and 1900, and the percentages of 
increase for the decade. 

TABLE .'5.-QUANTITY AND COST OF MATERIALS USED, 
1890 AND 1900, WITH PEI-t CENT OF INCREASE. 

I 
Per cent 

1800 of 
increase. 

1000 

~~To-tn-l-co-st-.. -.. -.-.. -.. -.. -.. -.. -.. -.. -.. -.. -.-.. -. 1 --$-56-i,fi-,7-6,-07_8. 1 -~-6-,0-22-,-76-9 1 I~ 

Lumber, cost ............................ . 
Iron o.nd steel, cost ...................... . 
Carriage hardware, htmps unil mount-

i11gs, cost ........................ -..... . 
Paints, oll, turpentine, and v11rnish, cost. 
En11mel, rubber, and other c1trrit1ge 

Li~~1i~r,egi~t::::::::::::::::::::::::::::: 
Carriage bodies purchased: 

Number ............................. . 
Cost ................................ .. 

Wagon bodies purchasell: 
Number ............................. . 
Cost ................................. . 

Wheels purchased: 
Number ............................. . 
Cost ................................ . 

Axles and springs pt1rchased, cost ...... . 
Fuel .................. : .................. . 
Rent of power and heat ................. . 
All other materials, Jnoludlng mill sup-

plies and freight ....... " ............... . 

$8, 940, 823 
$11, 892, 4·12 

$3,M2,fl29 
$1,0.18,383 

$3, 105, 987 
$3, 538, 719 

4·13,017 
$1, 740,360 

20,029 
$344,437 

3, 670, 780 
$5,412, 212 
$4,504,828 
$1,024,255 

$96,871 

$8,424,127 

1 Dccrcnse. 

$6, 325, lfi5 41. 4 
$7, 674, 596 55. 0 

$3, 922,428 19, 7 
$3, 759, 25-l 7. 7 

$3, 189, 811 10. 7 
$2, 886, 757 22.6 

318, 580 39.1 
i-2, 490, 979 130, 1 

90, 036 171.l 
S7U, 988 155.6 

2, 746, 498 33. 7 
$5, 790, 391 1 [i.5 
$5,253, QOD lJ.1.3 

$805, 176 27.2 
$35, 997 159.1 

$3,llfl,647 170.B 

·---

Comparison between the two censuses with refer
ence to the cost. of materials is exceedingly difficult, 
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because of the varied methods of manufacturers in 
making their returns, s9me including rims, spokes, 
etc., in "lumber," and some including them in "al] 
other materials." The decrease in wagon bodies pur
chased, taken in connection with an increase in the num
ber of wagons manufactured, would appreciably !lffect 
the amount expended for ]umber and for iron and steel. 
The difference in the price of the several items in 1890 
and 1900 is also an important factor. 

The increase in the number of carriage bodies pur
chased, 39.l per cent, and the reduction in their cost, 
30.1 per cent, is undoubtedly due to the increased use 
of the latest improved machinery, and the location of 
new factories at points nearer the source of the supply 
of the kind of lumber used fo this industry. In the 
item "all other materials," for 1900, there is included 
$2,257,224 for rubber tires, a new and largely increas
ing item of the materials used in the industry. 

Table 6 shows the kind, quantity, and value of prod
ucts for the industry at the censuses of 1890 and 1900, 
and the percentage of increase for the decade. 

TABLE 6.-KIND, QUANTITY, AND VALUE OF PRODUCTS, 
1890 AND 1900, WITH PER CENT OF INCREAS~. 

Percent 
1900 1890 of 

increase. 

---· 
Total value ......................... ~121, 537, 276 $102, GSO, 341 18.4 

Family and pleasure carriages: 
907,482 841, 301i Nnmber •............................. 7.9 

Value ................................ $51, 504, 176 $52, 480, 671 11, 9 
Publie conveyances: 

Number .............................. 2,316 3,200 127. 6 
Value ................................ $1,147, 630 $1, 302, 666 111.u 

Busines~. farm, Government, municipal, 
etc., wagons: 

Number .............................. 575, 351 ·133, 010 32. 9 
V1Llue ................................. $31, 480, 157 $26, 787' 039 17.5 

Sleighs 1Lnd sleds: 
Nnmber .............................. 118 222 87, 161 35. 6 
Value ................................ $2,324: 600 $1, 938,821 19. 9 

All other products, value ................. ;35, 080, 713 $20, 171, 144 73.9 
C1Lrriage borlies, number' ................ 13,020 35, 662 1 63.5 
Wagon bodies, number• ................. 9,475 13, 102 1 27. 7 
Wheels, number• ........................ 149, 723 107, 216 39. 6 

inecrease. •Value includecl In "all other products." 

At the census of 1890, the division of the several 
kinds of vehicles was based, as to some classes, on the 
value, and, as to others, on whether hung on perch car
riage part or not, and whether on springs or not, and 
on the character of the spring. The schedules called 
for return, in some instances, both of the number of 
vehicles and their value; and in others of the number 
only. The varying prices of the finished vehicle at 
each decade render a classification based on values 
of but little statistical value. At the census of 1900, a 
classification was adopted which was based on the char
acter of the vehic1e and on its proposed use. This 
classification was as follows: (1) Family and pleasure 
carriages; (2) public conveyances; (3) business, Govern
ment, municipal, etc., and farm wagons and carts; (4) 
automobiles and other horseless conveyances, not in
cluding bicycles and tricycles, which were classified 
separately from carriages and wagons; and (5) sleighs 

and sleds. These classes were 1.mbdivided, and the 
various kinds of vehicles manufactured were each 
assigned to its appropriate subdivision. The schedules 
called for returns by "classes" of the number of 
vehicles manufactured and the value or price at the 
factory, and of the number, but not the value, of each 
particular kind. 

So far as it was possible to arrange it, Table 6 makes 
a comparison between the statistics of the products of 
the industry in 1890 and 1900. The total value of the 
products showed an increase of $18,856,935, or 18.4 per 
cent, notwithstanding the decreased prices prevailing 
in 1900, caused by lessened cost of production and active 
competition. 

Under the head of public conveyances, Table 6 shows 
that for 1900 there was a decrease,. in number, of 884 
vehicles, or 27.6 per cent, and in value of $155,036, or 
11. 9 per cent. At the census of 1890, hearses were 
included in "public conveyances," and in 1900 in 
''business wagons." In 1900, 797 hearses were reported, 
and if this number were added to "public conveyances" 
the total would be 3,113, and the decrease would be 
reduced from 884 to 87, or only 2. 7 per cent instead 
of 27.6. A similar reduction from 575,351 business 
and other wagons in the same classification would leave 
the increase 141,544, and reduce the per cent of increase 
in business wagons from 32. 9 to 32. 7. Under the head 
of "all other products" are included parts of vehicles, 
repail'ing, etc., of which only the value is given, except 
that the number of carriage bodies, wtigon bodies, and 
wheels is given, where these quantities were returned 
at both censuses. Not all the parts thtit were manufac
tured are included under "all other products," but only 
the_ excess over those pnrts used in the construction of 
vehicles by the establishments reporting them. The 
number of carriage bodies purchased increased 124,437, 
or 39.1 per cent, while the number manufactured in 
excess of use was reduced 22,642, or 63.5 per cent; the 
number of wagon bodies purchased decreased 64,007, 
or 71.1 per cent, and the number manufactured in excess 
of use was reduced 3,627, or 27. 7 per cent; nnd the 
number of wheels purchased increased 924,282, or 33. 7 
per cent, ancl the number manufactured in excess of use 
±2,507, or 39.6 per cent. 

Automobiles formed a new item.of product for 1900, 
there being manufactured 3,901, with a value of 
$4,680,276. In Table 6 this value is included in ''all 
other products," as there was, in 1890, no similar item 
with which to compare it. There were also manufac
tured 56 automobiles, valued at $60,788, in bicycle and 
tricycle factories. 

As reported at the census of 1900, the total number 
of vehicles manufactured in carriage and wagon facto
ries was 1,607,272, with a value of $91,136,839; to this 
must be added23,914wagons,carts, trucks, etc., reported 
by manufacturers of agricultural implements, and 56 
automobiles, with a value of $60, 788, manufactured m 
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bicycle and tricycle and other factories, making a total 
manufacture of 1,631,242 vehicles, with a value of 
$91,197,627. This does not include the number and 
value of many wagons, carts, sleds, and some carriages 
manufactured in blacksmithing, l\'.heelwrighting, and 
other establishments, the statistics for which are not 
available. 

Of the total for "all other products," $5,208,380 
represents the value of carriage parts manufactured in 
excess of the quantity used in the vehicles manufactured, 
ancl $25,192,057 the amount received for repair work, 

which forms a very important and lucrative item in the 
industry. Much of the necessary repairing, especially 
to heavy wagons, is done at establishments classified 
as blacksmithing and wheelwrighting, but nearly all 
of the carriage and wagon factories maintain a repair 
department, largely for vehicles of their own manu 
facture. 

The following chart shows, at a glance, for the indus
try, the relative .rank in value of products at the cen
sus of 1900, of all states in which the value exceeded 
$200,000: 

CARRIACES AND WACONS. 

0 3 

OHIO 
NEW YORK 

INDIANA 
MICHIGA".l 
ILLINOl.S 
Pii:NNSYLVANIA 
WISCONSIN 
MASSACHUSETTS 
MISSOURI 
CONNECTICUT 
IOWA 
NEW Jli:RSEV 
KENTUCKY 
MINNESOTA' 

CALIFORNIA 
·VIRGINIA 
GEORGIA 
TENNESSEE 
MARYLAND 
NORTH CAROLINA 
NEW HAMPSHIRE 
MAINE 
RHODE ISL.AND 
ALABAMA 
TExAS 
SOUTH CAROLINA 
WEST VIRGINIA 
COLORADO 
KANSAS 
L.OUISIANA 
VERMONT 
DELAWARE 
WASHINGTON 
NEBRASKA 
ARKANSAS 
FLORIDA 

The products of 13 ~tates and territories in the order 
named were valued at less than $200,000: District of 
Columbia, $191,545; Mississippi, $134,334; Oregon, 
$128,425; Montana, $111,780; South Dakota, $86,495; 
Wyoming, $65,485; Utah, $63,978; Arizona, $53,010; 
Oklahoma, $44,800; North Dakota, $42,609; New Mex
ico, $28,600; Indian Teri·itory, $20,837; and Nevada, 
$8,675. 

VALUE. 
MILLIONS. 

6 9 15 

Table 7 presents a comparison as to capital, number 
of wage-earners, amount of wages, and value of prod
ucts, for 1890 and 1900. This table also compares the 
industry in the different geographic divisions of states, 
giving the percentages for each state and geographic 
division of the total for the United States. 
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TABLE 7.-COMPARATIVE SUMMARY: CAPITAL, WAGE-EARNERS AND WAGES, AND VALUE OF PRODUCTS, WITH 
PERCENTAGES, BY STATES AND TERRITORIES ARRANGED GEOGRAPHICALLY, 1890 AND 1900. 

CAPITAL. 

I Per cent of STATES. Amount. total. 

moo I . 181!0 moo I 1s9~ 

$118, 187, 8381$93, '.155, 257- 100. 0 [100. 0 United States .. 
. I 

-11.1[~.: New England 
states ............ 13, 114, 35·1 9,106,343 

Maine ........... 602, 773 419,168 0.5 0.5 
New Hampshire. 1,102,675 888, 266 0.9 1.0 
Vermont ........ 357,035 306,039 0.3 0.3 
~lllssachusetts ... 5,594, 939 4,619,007 4. 7 4.9 
Rhnde Island ... 446, 116 370, 141 0.4 0.4 
Connecticut ..... 5,010,816 2, 563, 662 4.3 2. 7 

llfidrlle states .... -. 27, 642,686 24,217, 314 23.4 25.9 
----

New York ....... 14,141, 207 14, 124,310 12.0 15.1 
New Jersey ...... 3,457,827 2, 202, 2\10 2.9 2.4 
Pennsylvaniit ... 8,643,315 6,3551173 7.3 6.8 
Delaware ........ 423, 689 582,350 0.4 0.6 

fJ:~?b~l~diiJia·:: 835,342 66.5, 591 o. 7 o. 7 
141, 306 287, 600 0.1 0. 3 

Southern slates .... 8, 925,196 5, 636,850 7.5 6.1 
----

West Virginia ... 345, 700 228,050 0.3 0.3 
Virginia ......... 1,162, 900 590, 903 1.0 0.6 
North Carolina .. 866, 933 430,557 o. 7 0.5 
South Carolina .. 317,550 199, G55 0.3 0.2 
Georgia .......... 847, 426 741, 160 o. 7 0.8 

Florida .......... 142,522 90,525 0.1 o. 1 
Kentucky ....... 3, 084, 793 1,803,035 2.6 1. 9 
Tennessee ....... 774, 749 496, 981 0.7 0.5 
Alabama ........ 386, 064 364, 99,5 o. 3 o. 4 
Mississippi ...... 96, 525 131,050 0.1 0.2 

Arkansas ........ 176, 820 13,1, 365 0.1 0.2 
Louisiana ....... 261,6!7 203,440 0.2 0.2 
Indian Territory 11, 190 ............. i:i --·-·· 
Oklahoma ....... 30, 400 ""222;i34' ...... 
Texas ........... 416, 977 0.4 0.2 

Central states ..... 65, 779, 937 50, 950, 766 55. 7 54.5 
--

Ohio ............. 12,158, 302 13, 333, 262 10.3 14. 3 
Michlgan ........ 7, 935, 269 5, 453, 720 6. 7 5.8 
Inrl!ana ......... 17, 718, 489 10,077,806 15.0 10.8 
Illinois .......... 9, 539, 235 8, 153. 778 8.1 8. 7 

Wisconsin ....... 8, 461, 561 6,195, 279 7.2 6. 6 
Minhe~ota_ ----·- 1,860, 594 1, 799,470 1.6 1.9 
Iowa ............ 4,087, 400 2,372, 742 3.4 2.6 
lllissourl ......... 4,019, 087 3, 564, 709 3.4 3.8 

Western states ..... 1,070,360 1, 973, 443 0.9 2.1 
---- --

Montana ........ 71, 169 ('l 0.1 ···--· 
Wyoming ....... 22,890 (' (ll ...... 
No1th Dakota ... ~g§g l ..... ii6;9io· 

(I .. gy· South Dllkota ... 0.1 
Nebraska ........ 151, 919 311, 273 0.1 .3 
Nevada ......... 4,850 ............ (1) ······ 
Utah .... ! ....... 36, 674 .... 607;510· (1) ··--·· 
Colorado ........ 319, 121 0.3 0. 7 
Kansas .......... 271. 122 975, 735 0.2 1. 0 
Arizona ........ 50,450 ············ 0.1 -····· New Mexico ..... 24, 275 ............ (') ······ All other West-

ern siates3 ..... .............. 41, 955 ...... 0.1 

Pacific states ...... 1,655,305 1, 510, 541 1.4 1, 6 

Q.l(Q.l Washington ..... 101, 260, 111. 000 
Oregon .......... 79, 621 163, 152 0.1 0.2 
California .. _ .... 1,474,424 1, 236, 389 1.2 1.3 

-------------·--------------· 
i Less th110 one-tenth of 1 per cent. 
•Included in "all other Western Rtates." 

WAGE·EARNERS. 

Average number. I Total wages. 

Number. Per cent of Amount. total. 

1900 1890 1900 18(]0 1900 1890 

----- ----
62, 540 56,525 100.0 100. 0 $29, 814, 911 $28, 972, 401 
------ ----

6, 751 6,131 10.8 10.9 3, 747, 035 3,737, 23,1 

339 352 0.5 0. 6 1(3, 634 168, 751 
507 ,151 0.8 0.8 264, 919 251,830 
196 157 0.3 0. 3 95,511l 83,30-1 

3,164 3,463 5.1 G.1 1, 709, 161 2,081,019 
353 241 o. 6 o. 5 21).\ 706 H0, 128 

2,192 1,457 3.5 2.6 1, 298, 096 1,012,202 

15, 256 16, 186 2•l.4 28.6 7, 990, 734 8,581,865 
----- ---- ·---- -----

6, 981 9,000 11.2 15.9 3, 899, 899 4, 941, 937 
1, 909 1,477 3.0 2.6 1, 077, 745 850,466 
5,166 4,476 8.3 7.9 2,497,452 2, 192, 530 

224 377 0.4 o. 7 104, 307 201, 191 
822 G69 1. 3 1.2 330, 9,19 296,569 
154 187 0.2 0.3 71, 382 99, 172 

6, 819 4,459 10.9 7.9 2,518, 853 1, 962, 440 
------ -- -·---

260 143 0.4 0.3 114, 095 67, 132 
818 470 1.3 0.8 330, 961 198, 613 
802 408 1. 3 o. 7 236, 855 133, 9(l7 
356 194 0.6 0,3 95, 950 65, 397 
830 701 1. 3 1.2 261, 856 270, 229 

143 52 0.2 0.1 59, 384 28, 489 
1, 677 1,101 2. 7 2.0 625, 304 514, 561 

621 423 1.0 0.8 258, 734 212, 886 
408 332 0, 7 o. 6 128, 647 149,490 
113 120 0.2 0,2 43,452 51, 704 

150 127 0.2 0.2 54, 718 65, 193 
291 206 0.5 0.4 120, 906 96,244 

8 ........ 
f.l5 

······ 3, 684 ------······ 
32 ""i82' --5;3· 10,892 .... ios;r,35· 310 168,415 

31, 752 28, 100 50,8 49.7 14, 472, 031 13,553, 983 
------ ----

7,274 8,993 11.6 15.9 3,369, 550 4,30,J, 763 
'l,890 2,932 7.8 5.2 2, 028, 530 1, 347, 650 
6,490 4,147 10.4 7.3 2, 756, 780 1, 772, 358 
4,355 4,305 7.0 7.G 2, 210, 722 2,354,591 

3,402 2,840 5.5 5.0 1, 620, 693 1, 301, 656 
1,066 817 1. 7 1.5 •161, 295 449, 410 
1,692 1,382 2.7 2.4 713, 901 679, 189 
2,583 2, 68'[ 4, l 4.8 1, 310, 560 1, 344, 366 

762 792 1.2 1.4 430,108 519,804 
----- ----

34 ····--·· 0.1 ....... 34, 718 . ........... 
18 ··-····· ~: l ....... 10, 260 ············ 23 ..... ff "(1y· 11, 761 -----··-----
40 0.1 21, 456 9,825 

135 188 0.2 0.4 72,1<13 112, 523 
2 .......... (1) . ...... 1,500 ············ 

38 ····23i· 0.1 "6:5· 17, 213 . ···225;925· 191 0.3 132, 625 
239 288 0,4 0,5 102, 276 152, 731 
25 .......... ~: l ------ 17, 396 ············ 17 ........ . ...... 8, 760 . ........... 

. ....... 18 ...... (') . ........... 18,800 

1,200 857 1. 9 1.5 661, 150 617, 075 
-- ---

10,2 
---

184 90 0,2 90, 061 73, 258 
62 79 0.1 0.1 38, 886 62, 078 

1,004 688 1. 6 1.2 532,203 481, 739 

•Includes tn 1890 establishments distributed ns follows: Montana, 4: Wyoming, 1. 

VAJ,UE OF PRODUCTS, INCWDING CUS• 
TOM WORK AND REPAIRING. 

-~----·--·------ -~-----

Value. Per cent of 
total. Per cent of 

total. 

1900 181!0 moo 18110 l!JOO 1890 

-- ----
100.0 100. 0 ''121, 537, 276 $102, 680, 341 100.0 100. 0 

----- - --- --
12.6 12. 9 12, 751, 155 11, 217, 112 10.5 10, 9 
----- ----- ---- -- --

0, 6 0. G 719,8fi9 518 925 0.6 0.5 
0,9 0.8 75-1,426 sos: 817 0.6 0.8 
0.3 0.3 3~1, 315 279, 397 0.3 0.3 
5, 7 7.2 G, 118, 121 6, 407, 837 5.0 G.2 
0. 7 0.5 G31, 711 393, 394 0.5 0.4 
4.4 3.5 4, 205, 723 2,808, 742 3.5 2.7 

26.8 29. G 26, 626, $72 26,685, 993 21. 9 2G.O 
---- --"" -- -
13.1 17.1 13, 008, 385 15, 567, 770 10. 7 15.2 
3.6 2. 9 3, 626,442 2, 583, 524 3.0 2.5 
8,4 7.6 8, 3<12, 662 6, 698, 522 6. 9 6.5 
0.4 o. 7 310, 865 653, 091 o. 2 0.6 
1.1 1. 0 1, 080, 473 890, R54 0. 9 0,9 
0.2 0. B 191, 545 282, G2G 0.2. 0.3 

8.4 6.8 10, 85'1, 39'1 6, 911, 107 8.9 6.7 
-- --~- -- --

0.4 0.2 427, 288 213,469 0.3 0.2 
1.1 0. 7 1,'173, 176 773, 212 1. 2 0.8 
0.8 0.5 1, 059, 237 500, 176 o. 9 0.5 
0,3 0.2 428, 082 202,mn 0. 3 0.2 
0, 9 0.9 1, 350, 044 1, 062, 923 1.1 1.0 

0.2 0.1 21G, 277 108,485 0.2 0.1 
2.1 1. 8 2, 8ti6, 699 1,839, 030 2.4 1.8 
0.9 0.8 1,127,898 705,85.5 0.9 o. 7 
0.4 0.5 55tl, 327 530, OU•! 0.5 0.5 
0.1 0.1 134, 334 143, 705 0.1 0.1 

0.2 0.2 223, 790 16<1,1'14 0.2 0.2 
0.4 0. 3 369,431 298, 472 0. 8 o.s 
!:l ···-·· 20, 837 ............. 1:i ·····-44, 800 "'"iliiii,'97i' 0, 6 0.4 555, 574 0.5 0,8 

I 
48.5 46.8 67, 508, 1<13 54,395, 727 55.o I 53.0 
----

13.l 1 11.6 11.3 14. 9 15, 919, 173 18, 063, 776. 
6.8 4.7 11, 205, 602 6,281, 10,1 9.21 6.1 9.2 6.1 12, 742, 2•13 7, 781, 975 10.5 7.6 
7.4 8.1 9, 210, 379 8,0<17,148 7.6 7.8 

5.4 4.5 6, 95G,S41 5, 207, 298 5.7 5, 1 
1.6 1. 6 1, 959, 974 1, 520, lil2 1.6 1.5 
2.4 2.3 3, 931, 067 2,802, 230 3.3 2. 7 
4.4 4.6 5, 583, 304 •l, 691, 684 4.6 4,6 

1.5 1.8 1, 505, 252 1, 722, 2•12 1. 2 1.7 
-- --

0.1 ...... 111, 780 ............. 0.1 . ..... 
gi ...... 65,485 ············· 0.1 ······ ...... 42, 609 (I) 
0.1 (I) 86,495 """89;2fiii' 0.1 ..<f 
0.2 0.4 248, 182 366, 51D 0.2 .4 
(1) ...... 8,675 . ............. (I) . ....... 
0.1 ·----· 63, 978 o. 1 
0.5 0.8 419, 304 ..... 723;374· 0.3 "'6:7 
0.4 0.5 377, 134 546, 349 o.s a.5 
0.1 ·----- 53, 010 ············· ~~5 ...... 
(1) ····-· 28, 600 ············· ....... 

-···-· 0.1 ···--········ 40, 750 ····-- 0.1 

2. 2 2.1 2, 291, 960 1, 748, 160 l, 9 1. 7 
-- -----

0.3 0.2 289, 068 200,188 0.2 0.2 
0.1 0.2 128,,125 185, 990 0.1 0.2 
1.8 1. 7 1, 874, 467 1, 362,032 1.6 1. s 

I 

I 
I 
I 
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Table 7 shows that the capital in the United States 
increased from $93,455,257 in 1890 to $118,187,838 
in 1900, a gain of $24,732,581, or 26.5 per cent. At 
the census of 1890 the Central states ranked first as 
to capital, with $50,950, 766, or 54.5 per cent of the total 
for the United States; rntaining the same rank in 1900 
with a capital of $65, 779,B37, or 55. 7 per cent of the 
total, an increase of $14,829,171, or 1.2 per cent. In 
1890 and in 1900 the Middle states ranked second, re
porting a capital of $24,217 ,314, or 25. B per cent of the 
total, and of $27,642,686, or 23.4 per cent of the total, 
for the censuses of l890 nnd moo, respectively. This 
showed n loss in per cent of total capital during the 
decade of 2. 5 per cent, though there was an increase in 
amount of $3,425,372. In 1890 the New England states 
ranked third, with $9,166,343, or 9.8 per cent of the 
total, and in 1900 retained this rank with $13,114,354, 
or 11.1 per cent of the total, an increase of 1.3 per cent, 
and an increase in amount of $3,948,011. 

In 1890 the Southern stntes ranked fourth, with 
$5,636,850, or 6.1 per cent of the total, and in 1900 
retained their rank with $8,925,196, or 7.5 per cent of 
the total, a gain of $3,288,346, or 1.4 per cent. In 1890 
the Western states ranked fifth, with $1, 973,443, or 2.1 
per cent of the fotal, but in 1900 went to sixth place, 
with $1,070,360, or nine-tenths of 1 per cent, a decrease 
of $903,083, or 1.2 per cent. In 1890 the Pacific 
states ranked sixth, with $1,510,541, or 1.6 per cent.of 
the total, and in 1900 advanced to fifth place with 
$1,655,305, or 1.4 per cent of the total, a decrease of 
two-tenths of 1 per cent, but an increase in alllount of 
$144,764. 

With respect to the average number of wage-earners 
employed and the total amount of wages paid, the divi
sions occupied in 1890 and 1900 nearly ·the same relative 
positions as in the case of capital invested. The rank 
was as follows: Central states first, with 49. 7 and 50.8 
per cent, respectively, of the totals as to number of 
wage-eamers, an increase of 3,652, or nine-tenths of 
1 per cent, and as to amount of wages 46.8 and 48.5 per 
cent of the total, an increase of $908, 048, or 1. 7 per 
cent; the Middle states second, with 28.6 and 24:.4 
per cent, respectively, of the total as to number, a 
decrease of 930, or 4.2 per cent, and as to amount of 
wages of 29.6 and 26.8 per cent, respectively, of the 
total, a decrease of $591,131, or 2.8 per cent; the New 
England states third, with 10.9 and 10.8 per cent, re
spectively, of the total as to number, though with an in
crease in number of 620, and as to amount of wages 12. 9 
and 12.6 per cent of the total, respectively, a decrease of 
three-tenths of 1 per cent, though with an increase in 
amount of $9,801; the Southern states fourth, with 7.9 

and 10. 9 per cent of the total as to· number, an increase 
of 2,360, or 1 per cent, and as to amount 6.8 and 8. 5 per 
cent of the total, respectively, an increase of $551,413, 
or 1. 7 per cent; the Pacific states fifth, with 1. 5 and 1. 9 
per cent, respectively, of the total as to number, an 
increase of 343, or four-tenths of 1 per cent, and as to 
amount 2.1 and 2.2 per cent, respectively, of the total, 
a gain of $44,075, or one-tenth of 1 per cent; and the 
Western states sixth with 1.4 and 1.2 per cent, respect
ively, of the total as to number, a decrease of 30, or 
two-tenths of 1 per cent, and as to amount of 1.8 and 
1.4 per cent, respectively, of the total, a decrease of 
$89,696, or four-tenths of 1 per cent. 

With reoipect to value of product, the relative rank 
for 1890 and 1900 was practically the same as in the 
matter of capital invested, the Central states ranking 
first, with 53 and 515. 6 per cent, respectively, of the 
total, an increase of $13,112,416, or 2.6 per cent; the 
'Middle states second, with 2G and 21.9 per cent, respec
tively, of the total, a decrease of $59,621, or 4.1 per cent; 
the New England states third, with 10.9 and 10.5 per 
cent, respectively, of the total, an increase of $1,53±,043, 
or a clecreftse of four-tenths of 1 per cent; the Southern 
states fourth, with 6. 7 and 8. 9 per cent, respectively, of 
the total, an increase of $3,943,287, or 2.2 per cent; the 
Pacific states fifth, with 1. 7 and 1. B per cent, respec
tively, of the total, an increase of $1,543,800, or two
tenths of 1 per cent; and the ·western states sixth, with 
1. 7 and 1. 2 per cent, respectively, of the total, a decrease 
of $216,990, or five-tenths of L per cent. 

The great decrease in the Western state:,; occurred in 
3 states, Colorado, Kansas, and Nebraska. In 1890 the 
capital in these 3 states was $1,894,578, and in 1900, 
$742,162, a decrease of $1,152,416, or 60. 8 per cent; 
the value of products in 1890 was $1,636,242, and 
in 1900, $1,044,620, a decrease of $591,622, or 36.2 
per cent. 

The increase in value of products in the United States,, 
from $102,680,341in1890 to $121,537,276 in 1900, was 
$18,856,935, or 18.4 per cent. This increase by geo
graphic divisions was, in the Central states, from 
$54,395,727 to $67,508,143, being $13,112,416, or 24:.1 
per cent; in the Southern states, from $6,911,107 to 
$10,854,394, being $3,943,287, or 57.1 per cent; in the 
New England states, from $11,217,112 to $12, 751,155, 
being $1,534,043, or 13. 7 per cent; and in the Pacific 
states, from $1,748,160 to $2,291,960, being $543,800, 
or 31.1 per cent. These increases were reduc~d by 
decrease in the Western states from $1. 722,242 to 
$1,505,252, being $216,990, or 12.6 per cent; and in 
the Middle states, from $26,685,993 to $26,626,372, 
being $59,621, or two-tenths of 1 per cent. 
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The following graphic chart shows for the indu~try \ and value. of products, from 1880 to 1900, the unit of 
the comparative growth of capital, cost of materials, growth bemg $1,000,000: 

OARRIAOES AND WACONS. U.S. TOTALS. 
MILLIONS OF DOi..LARS. 
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The following statements, compiled from the United 
States Treasury reports, show the value of carriages 
and parts imported for consumption from 1884to1900, 
inclusive. Prior to 1884: the classification of these 
im1Jorts included cars, etc., and is therefore of no 
comparative value so far as this industry is concerned. 

IMPORTS FOR CONSUMPTION, 1884 TO 1900.1 

--Y-EA_R_. _
1
_v_a1_ue_. I YEAR. 

$29' 662 11894 .......... . 1900 •••••••••••• 
1899 ••••••••••.. 
1898 •••.••.•••.. 
1897 ........... . 
1896 ........... . 
1895 •.•....••••. 

19, 863 1893 •.••....•.. 
7,551 'i 1892 ......•..•. 

13, 128 1891. .••.••.•.. 
16, 913 1890 ......•.•.. 
32,307 : 1889 .....•••••• 

Value. YEAR, Ve.Jue. 

8149,102 1888........... 3181,277 
529, 986 1887........... 242, 999 
670, 574 1886... ... .. .• . 256, 367 
501, 670 1885...... ... •• 243, 259 
452, 884 1884.. ... • .. .. • 193, 890 
258,249 I 

'Annual Reports on Commerce and Navigation: United States Treasury 
Department. 

In 1884: the importation of carriages and parts 
thereof amounted to $193,890. Except in 1888 this 
amount increased until 1892, when the imports reached 
$670,574; from this year imports decreased until 1898, 
when they were $7,551, increasing in 1899 to $19,863 
and in 1900 to $29,662. The increase in the last two 
years of the decade was undoubtedly due to the impor
tation of automobiles. 

The Treasury reports furnish no distinctive statistics 
of the exportation of carriages and parts thereof prior 

to 1898, in which year the exports were valued at 
$1,685,838. In 1899 they were valued at $2,047,788, 
and in 1900 at $2,809, 784. The increase in the three 
years was $1,123,946, or 66. 7 per cent. In 1898 the 
exports exceeded the imports by $1,678,287; in 1899, by 
$2,027,925; and in 1900, by $2,780,122. This increas
ing volume of excess of exports over imports is a very 
encouraging feature of the growth and prosperity of 
the industry. 

The detailed statistics for the industry as reported at 
the census of 1900 are shown in Table 8 of this report. 
This table presents totals for each of the 4:9 states and 
territories in which the industry was carried on, Alaska 
and Idaho being the only ones having no establishments. 
The establishments are classified according to the char
acter of the ownership, which shows that out of the 
total of 7,632 establishments there were owned by indi
viduals, 5,361; by partnerships, 1,829; by incorporated 
companies, 4:4:2. The capital is shown by separate di
visions, and the employees are segregated so as to show 
the number and total salaries for salaried officers and for 
wage-earners, separately, the number and s.alaries of 
men, women, and children, respectively, and also the 
average number of wage-earners employed during each 
month of the year. Miscellaneous expenses, the cost of 
materials used, and the value of the products ai·e shown 
in detail by items, and the number of engines, water 
wheels, electric motors, and other power in use, with 

t ,, 

l
f 

' 

I 
I 
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their horsepower, and the '7,632 establishments are 
gr6uped acco1·ding to the number of employees in eMh. 

The following tabular statement shows the number 

CLASS. 

Total ........................................................ . 

Family und pleasure carriages: 
To.f~jei:.;v·1~Ciei<Ja:.:..: · · -· -· • -· • · · · · · · · · · · • · • · · · · • · · · · · · · • · · · · · · · · · · · · · · · · 

'.l.'otitl ................ _ ........................................... . 
Curts 1111<1 cars-

Number. 

1, 607, 272 

907,482 

29, 302 

21.9M 
20, 402 

1,804 
299 

1,586 
72 

881 
]~t~~,f ~- [\::: : 

Tot 1 • 
r,fg;,:: :_::::: :: : : : : ::: ::::::::: :: : : : : : :: : : : ::: :: : ::: ::::::::: 

455 
116 
339 su1 ki~.r~~~:r~~~/f1lf;'h· cariii.:.: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

' 'f~l~~f!~~i;~;.~(.~:: :: : :: : : :::::::::: :: ::: ::::: ::::::::: ::: :~::: 
l•our-whcclcd .forl 01• 2 pcrsons-

'rc~!i~~~:~~\~~:~~~~ ~ ~ ~~~~~~~: ~~~~~: ~ :::·: ~::~ ~ ~~ ~ ~~~~~ ~ ~:: ::~ :~::: 
l'uuy 1md park wagons- · · · · · · .. 

;;~1ti~€~¥:U : H: H. : H -: H 
Sp1tllors, slunhopes, 11nd trups-

'l't~f~~t~~~~~~ ~ ~~ ~ ~ ;~~~~~ ~:~:; ~~~~ ~:~~ :: ~~:~ :~~::~ :~ :~~ ~ ~ ~ ~~ ~~: 
Fou~~v~~t~c~~~~~or' 3· oi· 'more .perst)iis:.:_· ........................... . 

'r~~~iici \viiicii1ii:::::::::::::::::::::::::::::::::::::::::::::::::: 
Surreys uncl plmctons-

'l'l'.\Nfj?;~~~=:: :: : : : ::: :: ::::::: :::: :: :: :: : : : : :::: ::: ::::: ::::: 
Victorllls, cnbriolcts, and vis·a·vis- · · 

T~;~t.¥~1~~~~~ ~ ~ ~ ~;; ~; ~ ;; ; ;;;;.; ~ ;.; ; ; ; ;;~ ~ ~;~ :~~~ ~~:; ~ ~ ~ ~~~:: 
Broughams, llmdaus, etc.- ·· 
1

']li~~~~~t~ l ~ -~ ~ ~ l l l 11\)'~llll1 l l l l l \ \ 11 l \; l l \ \ \ \ \ \ \ '. \;;;; ~:: 
Trnps, Rpi<1crs, br1\kcs, and tallyhos-

~:i~:f ·-···· ······························:·:······•••:[• Mmlntnin wagons ........................................... :: 
l'ublic ~g~.~~~~~~~; · · · · · -·. · · · · · · · · · · · · · · · · · · · ·: · · · · · · · · '· · · · · · · · · · · · · · 

Totttl. ........... : .................................................... · 
Hllck~. cmmil>uses, Cltbs, etc.-

1?2:•t-.:u-~ · F.ll -/ :[%H . : / : 
Hotel eoaches antl operu buses- , 

H:1~t~(~~~1~~~~~~: :~ ~ ~ ~ ~ ~ ~ ;;:~:; ~~:~ ~ ~ ~~;; ~~:~~~ ~ ~ ~~~; ~; ~~~~·~~~~~~~ 
Business wngm,rn: 

Total. .............................................................. .. 
E7presH 11nd baggng~-transfer wngon"-

1 otitl. ....... ······- ............................................. . 
.Express wagons, light ........................................ . 
.Express wo.gons, heavy ....................................... . 
Bngguge-trtmsfer wagons, light ............................... . 
B11ggagc-tr1msfer wugons, heavy ............................. . 

3,853 
1,492 
2,31n 

730, 270 
513 5U5 
25:207 
29, 945 

3,868 
1,396 
2,472 

116, 682 
22, 747 

8,807 
006 

G, 735 
1 ~66 
9;449 

147, 910 
30, •1·14 

91,408 
87, 162. 
4,232 

2,645 
257 

2,335 
53 

4,507 
846 
177 
318 

3, 166 

5,695 
3, 971 

304 
349 

1,071 
588 

6,001 
•l,084 
2,538 

2,316 

1,567 
1,012 

346 
3 

39 
167 

412 
245 
107 
337 

128, 720 

19, 912 
8, 291 
3,862 
5,841 
1, 918 

While the classes into which the several kinds of con
veyances were divided at the censuses of 1890 and 1900 
varied materially, and differed in the basis on which the 
division was rnacle, still a gene~·al grouping of the styles 
and character of tLe conveyances can be arranged so 
as to enable comparisons between the products of. the 
industry to be safely made. At the census of 1890 
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of vehicles manufactured, both by general and sub. 
classes, as returned in Table 8: 

CLASS. [!\umber. 
----------------------------!~ 
Busines.s wagons-Continued. 

D;!•vcry wngons for light packages- 1 

Iota!.................... : 
Del!vcry wagons for ligirt p~ckages 2-wiieeieci.: .............. . 
Delivery wagons fnr light packag~s 0 4-wheeled i(g1;i .... ······: 

F . Delivery wagons for light package; 4-wheelea' heav;: ...... .. 
~~~~fre vuni:; and '"'agons1 and caravans:' ' .. · ·· ~ · · · · 

D~ll~~j~;i i :i : :i~ ii:;;: i ? :: i: : 
D~';;'fa dirt 'wagons o:.;a.· cai-is: · · · · · · · · · -· · · · · --· · · · · · · · · · · · · · · · · · · · · · · · 

n,A,;i; i1ii-i ·c.i;i; ·2.;~he ·rd .. · .. ·················· .. -· -· · · .... · · · ·· 
Dump dirt wagons 4-wb~eled .................................... . 

Coal wagons and carts': • · · .. · · · · · · · .. · · · · • • · · · · .. • • · · ·.· • · · · · 

T<;j~~i ·c,;;i,; ·2.\i·iie · i ·a·······················-······················· 
Ice ~,~u~ij:grJns, -t~wT1:e1€-cC:::::::::::.:::: :: ::: :::: :: ::: : : ::: : : · ·· ·· · 

~~~~:~~''": ::::- ·······-··· :: .••••...•• ::. : :: :: 
Trade wagons: ------··········· .. ·········••••···· ................ ' 
1''t~~n3ry.\\·a!ion8;2:,viiiiiii.i<1:::::::::::::::::::::::::::::::::···· .. , 
M~l~' ? wagons,4-wheclcd ................................. ::::::: 

~~mifa~~r;;~· buiiaers•;i-~!io1i8:: :: : : : :::::: :: : :: : : : ::: : : :: : :: : : : ::i 
Peddlers' '~~gg~:· t~g~~~:: ·:: · · · · .. · · · · · · · · · · · · .... · · · · · · .. · · ···"I p· db kg ' ..................................... . 

St 
iean a erywagons ............................................ 

1

1 

reet sweepers, sprinklers, etc.: . 

Ti~~eis\v~e~e.:s·::::: :: : : : ::::: :: ::: : : ::::: :: ::: : : :: : :: : : : : : : : : : : : : :\ 
trcetspr!n lers,2-wheeled ........................................ 1 

~treet spnnklers, 4-wheeled .................. : ..................... ! 
arbuge carts, 2-wheeled ...... _ ................................... I 

Garbage wagons,4-wheeled ........................................ ! 
Street cleaners' wagons, 1-horse ................................... ) 
Street cleaners' wagons, 2-horse .................................. . 

Handcarts, etc.: j 

T'il~~aciir18·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Foundry-yard and lawn sprinklers, 2-wheeled, hand .............. '. 

Government, municipal, etc., wagons: : 

. T~~iili1iinc~ii:::::::::::::::::::::::::::::::::: ~:::::::::::::::::::: 
l'olice nnd fire patrol wagons, etc.- · ! 

Total ...................•..••.......•........•.........•.......... ! 

¥~1i~~~Zii~::z:~E:::::::::::::::::::::::::::::::::::::::: 
Prison vans ................................................... . 

llfail and mail carriers' wngons and carts-
Total ......................•...................................... 

Mail and mail carriers' wagons and carts, 2-wheeled ......... . 
Mail and mail carri.ers' wagons 1md carts, 4-wheeled ......... . 

Automobiles and other horseless wagons: 
'l'otal .......................••............ ·······----· .......•......••. 

b~i~~~f;~~3~fa\~~r~~~::::::::::::::::::::::::::::::::::::::::::::: 
l<'arm wagons 1tml earts: 

Total. .............................................................. . 
Light wugons uncl carts-

Total ...................................................•.....•... 
Light wagons and cart5, 2-wheeled ........................... . 
Light wagons, 4-wheeled ·-----··-------.... ~------·H••·······-

Heavy and dump wugons, nnd trucks-
Total. ...........................................••.......•.•..... 

Heavy wagons ................................................ . 
Dump wagons and carts ...................................... . 
Trucks ....•......................••.......•••.•........•....... 

Sleighs: 
Total ................................................•........•.•..... : 

One-seated, und speeding or racing- I 

T<.g~~-seiiteci: :::::::::::::::::::: ::: :: : : :: : : :::: ::::: :: ::: : :::: ::i 
Two~f~,;\~id~ .':~ .r.~:~1'.~.: ::: : : : : : : : : : : : : ::: : ::::::::: ::: : : : : :: :: : : ::\ 
Sleds, in.eluding" bobs" ........................................... [ 

Gl,950 
9ti3 

52, i20 
11,267 

11 725 
300 
937 
2ll 
247 

7,417 
407 

1,676 
3,060 
2,274 

4,898 
2,973 
1,925 

3,155 
917 

2,238 
1,144 

4,282 
4,208 

74 
797 

11, 788 
54 

2,047 
6,749 

lilJ8 
"17 
309 

1,244 

491 
8 

24 
207 
51 

114 
f,.j 

Zl 

8, 167 
8,153 

14 

1,108 
3~4 

294 
31 

213 
45 
5 

490 
1!3 
:177 

3,901 
3,472 

429 

445,517 

119,428 
3,427 

116,001 

32/i,089 
299,323 
H,340 
12, 426 

118,222 

66,398 
65,769 

6~'9 
10,·182 
41,312 

there were reported as manufactured 1,360,25± con
veyances, and in 1900, 1,607,272, an increase of 238,018, 
or 17.4 per cent. In the following comparison the 
basis is the groupings or divisions in 1900 (see Table 8) 
as compared with similar ones in 1890: 1 Family and 

' Eleventh Census, Part I, Manufactures, pages 682 to 685. 
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pleasure carriages in 1890 numbered 841,305; in 1900, 
907 ,482; increase, 66,177. Comparable items in this 
group: Buggies and phaetons to carry 2 people in 1890 
numbered 3'59,497; in 1900, 538,772; increase, 179,275. 
Landaus, broughams, etc., in 1890, 3,232; in 1900, 4,507; 
increase, 1,275. Victorias, cabriolets, etc., in 1890, 
2,723; in 1900, 2,645; decrease, 78. Coaches, in 
1890, 1,004; in 1900, 588; decrease, 416. Road wagons, 
phaetons, etc., in 1890, 105,003; in 1900, 124,390; 
increase, 19,387. Traps, brakes, mountain wagons, etc., 
in 1890, 8,439; in 1900, 15,780; increase, 7,341. Pub
lic conveyances in 1890 numbered 3,200; in l!:JOO, 
including hearses, 3,113; decrease, 87. Business wagons, 
delivery wagons, light trade wagons, etc., in 1890, 
98,841; in 1900, 95,735; decrease, 3,106. Transfer and 
other heavy wagons, in 18ll0, 26,987; in 1900, 43,149; 
increase, 16,162. Dirt and dump carts, in 1890, 8,331; 
in 1900, 19,238; increase, 10,907. The number of farm 
wagons reported in 18ll0 was 298,851; in 1900, 415,324; 
increase, 116,473. Sleighs, in 1890, 87,161; in 1900, 
118,222; increase, 31,061. 

In considering the increase in the industry· the fact 
must be borne in mind that in its earlier stages almost 
the entire work of manufacturing was done at the es
t:ablishment, only certain lines of hardware being pur
chased. Gradually certain parts were manufactured 
in establishments making a specialty of certain of the 
component parts of the vehicle, such as rims, spokes, 
hub.s, etc., and, later qn, wheels and carriage and wagon 
bodies. Fina11y almost all parts were manufactured in 
establii;hments making a specialty of one or more of the 
parts, and many of the smaller manufactories purchase 
most of the parts, generally in the white, and from these 
produce the manufactured article. In fact, there are 
very few, if any, manufacturers who produce all the 
parts, but purchase more or less of the same in fully or 
partly manufactured form. The census classification for 
these establishments is "carriage and wagon materials," 
and they form, in point of fact, a part of the general car
riage and wagon industry. The census of 1880 was the 
fir:::1t at which the classification of carriage and wagon ma
terials appeared, and the statistics for that and succeed
ing censuses show to what extent the industry had grown 
at that time, and its continued expansion. The general 
statistics for the industry at the censuses of 1880, 1890, 
and 1900 afford valuable information as to this collateral 
branch of the carriage and wagon industry, and are 

here given as follows: Number of establishments, 1880, 
4:12~ 1890, 539; 1900, 588. Capital, 1880, $7,034/718; 
1890, $13,028,161; 1900, $19,085,775. Number of 
wage-earners, 1880, 7,502; 1890, 9,996; 1900, 15,387. 
Wages paid, 1880, $2,733,004:; 1890, $4,366,233; 1900, 
$5,987,267. Miscellaneous expenses, 1880, not returned; 
1890, $821, 7 43; 1900, $1,202, 666. Cost of materials used, 
1880, $4, 781,095; 1890, $7,387,904; 1900, $13,048,608. 
Value of products, 1880, $10,114,352; 1890, $16,262,293; 
1900, $25,027,173. It will thus be seen that capital 
has increased since 1880, $12,051,057, or 171.3 per cent; 
and the value of products, $14,912,821, or 147.4 per 
cent. 

A c~mbination of the statistics for carriages and 
wagons for 1900, as exhibited in Table 1, and the fig
ures abo".e given for carriage and wagon materials, is 
herewith presented: 

Total for Carriages C11rriage 
both indus- and wagons. and wagon 

tries. materials. 

Number of establishments ............ 8,220 7,032 588 
Capital. ............. ~ ................. $137, 273, 613 $118, 187, 838 $19, 085, 775 
Average number of wage-earners .... 77, 927 62, 540 15, 387 
Total wages ........................... $35, 802, 178 $29,81<1, 911 $5, 987, 267 
Miscellaneous expenses ............... $7,464, 135 $ti, 261, 469 $1, 202,066 
Cost of materials used ................ $69, 724, 681 $56, 676, 073 $13, 048, 608 
Value of products .................... $146. 564, '149 $121, 537, 276 $25, 027, 173 

The capital invested ($137,273,613) and the value of 
products ($146,564,449) show the magnitude of the in
dustry, and considered with the tables in the earlier 
part of this report indicate its prosperous condition. 

In this connection it will not be amiss to call attention 
to the natural effect produced on the industry by the 
remarkable and rapidly increasing extension of the 
electric traction systems during the last few years. 
These systems connect the thickly populated cities with 
the surrounding towns and villages, and afford not only 
the residents thereof, but also the rmal communities 
through which they pass, rapid and convenient methods 
of communication. Thus at a minimum expense rural 
and suburban communities are brought into close touch 
with the city markets, and in consequence the use o:f 
carriages and light wagons has been largely reduced. 
The introduction into such general and increasing nse 
of the rubber tire for light vehicles has had the effect 
of prolonging the stability and life of both wheels and 
wagons, and of largely reducing the cost of repairs. 

I 
l 

I 
t 
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TABLE 8.-0ARRIAGES AND WAGONS: 

United Arkan- California. :olorado.I Co~~~:ti· Dela- District 
Alabama. Arizona of Colmn· Florida. Slates. sas. ware. bla. 

---· -----------
1 Number of e•tnhlishments ........................... 7, 632 49 5 40 228 48 117 36 21 47] 

Character of organization: 
5, 361 33 3 26 172 30 80 26 16 

·····--~~-1 2 Indivi<luul ...................................... 
3 Firm and hmlted partnership ................... 1, 829 13 ........ 2. 13 50 12 27 8 5 
4 Incorporated company .......................... 442 3 1 6 0 10 2 

Capital: · • 
S118, 187, 838 $386, 06i $50,450 $176,820 $1,474,424 $319, 121 $5,010, 816 $423, 689 $1<11, 306 $142, 522 5 Total ............................................ 

6 Lanrl ........................................ $13, 700, 705 $16, 640 $12,000 $17,827 $327, 321 $ll2, 550 $357, 694 $66, 920 $49,800 $24, 075 
7 Buildings .................................... $19, 878, 684 $39,670 $11,400 $29, 957 $230, 630 $62, 600 $755, 588 $71, 150 $48,800 $29, 040 
8 Machiner)', tools, and implements ....•...... $11, 028, 188 $32, 297 $5,350 $35,518 $228, 725 $37, 890 $601, 652 $31, 135 $11,625 $22,545 
9 Cash and sundries ........................... $73, 580, 261 $298,557 $21, 700 $93, 518 $687, 748 $156, 081 $3,295,m $254,484 $31, 081 $06,862 

10 Proprietors and Jlrrn members ......•............... 9,357 58 3 58 274 53 40 27 57 

Salaried oftlcials, clerks, etc.: 
24 4 34 11 137 11 11 Total number ................................... 4,302 5 2 3 

12 Total •alarie• .................................... $4,073, 932 815, 985 $1,180 $2, 300 $37, 975 $10, 900 $158, 381 $9,506 $1, 212 $2, 100 
Oftlcers of corporations-

9 14 13 Number ................................. 736 3 ·--------- ·········· 7 3 ........... ------·-·· 
14 !?.alnries .. ........•....................... 

General superintendents, managers, clerlrs, 
$1, 218, 260 $4, 900 ............ ···-······ $13, 500 $9,460 $37, 635 $4, 900 .......... .......... 

elc.-
15 Total nnmhcr ........................... 3,566 21 4 5 27 2 123 8 2 3 
16 Total salaries ............................ $2,855, 666 $11, 085 Sl, 180 $2,300 $24,475 $1,500 $120, 746 $4, 006 $1, 212 $2,100 

Men-
17 Number ......................... 2,988 20 4 5 24 1 101 6 2 3 
18 Salaries .....................•.... $2,615, 284 $10,605 $1,180 $2, 300 ~23,033 $780 $115, 052 $4, 150 $1, 212 $2, 100 

Women-
19 Number ......................... 578 1 .......... ........... 3 1 22 2 . .......... ·········· 20 Salarles ........ , ................. $240, 382 $480 ............ ........... $1, 442 $720 $5, 694 $456 ·········· ............ 

Wage-earners, inclnding pieceworkern, and total 
wages: 

21 Grc11test number employed at any one time 79, 947 496 27 184 1,294 272 3,124 294 190 ms 
during the year. 

22 Least number employed at any one time dur- 49, 631 321 22 118 810 160 1, 559 181 138 129 
i ng the year. 

23 Avemge number ................................ 02,MO 408 25 150 1,004 191 2,192 224 lM 1'13 
24 Wages .......................................... $20, 814, 911 $128, 017 $17,396 $54, 718 $532,203 $132, 625 $1, 298, 096 $104,307 ~71, 382 $59,38! 

Men, 16 years and over-
25 Average number ......... ,. .............. 61, 281 394 2·1 150 978 187 2, 184 219 153 1-11 
26 Wages ................................... $29, 492, 195 ; $126, 609 $17,336 $54, 718 $<)27,447 $131, 685 $1, 294, 4•13 $103,339 $71, 128 $58,874 

Women, 16 years and over-
27 Average number ........................ 846 ........... ........... .......... ··········· 1 7 3 1 
28 Wages ................................... $249, 976 ·········· ·········· ···--····· ........... $240 $3, 445 $748 $364 

Children, under 16 years-
29 Average number ........................ 413 H 1 .......... 20 3 1 2 1 1 
30 Wages ................................... $72, 740 $2,038 $60 ........... $4, 756 $700 $208 $220 $254 $146 

Average number of wnge·earners, Including piece· 
workers, employed during each month· 

Men, 16 years and over-
57, 281 Sl January ..................................... 354 23 139 848 156 2,272 193 131 1'15 

32 February .................................... 60,433 364 23 135 807 174 2,431 193 141 1'15 
33 March ....................................... 64, 632 380 23 135 933 194 2, 684 232 149 14.<1 
34 April ....•.•.........................•....... 68, 511 383 2,1 149 1,041 215 2,879 256 182 139 
35 ~~'rie' :::::::::: :'.::: ::: ::::::: ::::::::: :: : : : : 69, 9151 390 24 154 1,118 204 2,998 259 183 189 
36 66, 807 410 25 150 1, 116 199 1, 705 229 165 134 
37 July ......................................... 61, 760 395 25 151 1,067 201 1, 768 228 151 134 

~g August ...................................... 69,138 398 24 162 1,053 190 1,8'12 222 151 132 
September .................................. 58, 303 440 26 168 1,019 193 1,832 213 151 138 

40 October ..................................... 56,42-1 418 25 158 950 181 1,870 216 150 149 
41 November ................................... 55, 728 411 24 153 880 172 1, 929 ms 140 147 
42 December ................................... 56,HO 383 24 \ 141 845 165 1, 996 191 146 145 

Women, 16 yeQrs 1mcl over-
43 January ..................................... 8·13 .......... ·········· .......... ··········- 1 6 3 1 
44 l'ebruary ....•••...........................•. gos I 1 8 3 1 
45 March .........•...........................•• 983 ·········· ........... ·········· ·---------- 1· 9 3 1 
46 April ........................................ 1,006 ·········· ---·-····· .......... ········-·· 1 11 3 1 
47 May ......................................... 1,021 ·········· ·-····---- ····--···· ........... 1 11 3 1 
48 June ......................................... 969 --········ .......... ········-- ··········· 1 5 " 1 " 49 July ......................................... 865 ---------- ----······ .......... ·····------ 1 5 8 1 
50 August ...................................... 783 .......... .......... -----····· ··········· 1 5 3 1 
51 September ................................... 732 .......... .......... .......... ··········· 1 5 3 1 
52 October., .................................... 670 ··-······· ---······· .......... ··········· 1 5 3 1 
53 Nnven1ber ...................... , ............ 659 .......... ·······-·· ·······-·· ··········· 1 5 3 1 
54 December ................................... 712 .......... .......... ·········· ........... 1 6 1 1 

Children, under 16 years-
55 ~~~;~\~~~i :::::: ::: ::: :::::: ::::::: ::: :::::::: 379 13 1 23 3 1 1 1 1 
56 385 14 1 23 3 1 1 1 1 
57 lllnrch ....................................... 417 H 1 27 3 1 2 1 2 
58 April ......................................... 435 12 1 26 3 1 2 1 2 
59 Il1ny ····'···································· 458 14 1 28 3 1 3 1 2 
60 Jnne ......................................... 455 18 1 28 3 1 2 1 1 
61 i~![tisi' ::: :: :: : :::: :: :::: :::: :::: :::: :: :::::: 446 16 ........... .......... 28 3 1 2 1 1 
62 ·131 17 ·---······ .......... 28 3 1 2 1 1 
63 September ................................... 401 18 ·······--- ·········· 27 3 1 2 1 1 
64 Ocrnber ...................................... 390 14 ............ ·········· 27 3 1 1 1 1 
65 November ................................... 381 14 ----······ ·········· 25 3 1 2 1 1 
66 December .................•................. 378 9 ........... ····-····· 2:1 3 1 2 1 1 

llliseelhmcous expenses: 
. 67 Total ............................................ $6, 261,469 $40, 928 $1,507 $8,121 $99, 663 $19, 917 $161, 571 $18, 239 $8, 502 $7, 737 

68 Rent of works ............................... $1,j~;'.415 $6,500 ..... $773" $1, 904 $45, 670 ~.599 $22, 728 $6, 090 $5, 255 $4,.Jlfi 
69 Taxes, not including internnl revenue ...... $GO~,.no $2, 876 $1,334 $10, 598 $3,408 $18, 889 $2, 247 $553 $1,035 

·70 Rent of offices, insurance, interest, and all $4, 23·1, 434 $31, 177 $734 $4, 611 $33, 985 $6, 960 $117, 547 $9, 902 $2, 159 $2, 287 
sundry expenses not hitherto .ncluded. 

71 Contract work ............................... $224,210 $375 $272 $9,410 $950 $2,407 $535 

," 



BY STATES AND TERRITORIES, 1900. 

Georgia. 

132 

90 
3'1 
8 

IllinoiR. 

407 

266 
106 

35 

$847, 426 89, 539, 235 
$81, 6\l8 $1, 213, 404 

8121, 334 SI, 409, 256 
Sl07, 339 $794, 025 
1153<1, 055 $6, 122, 650 

106 498 

89 
1131,024 

6 
87, 900 

33 
$28, 124 

31 
$21, 954 

340 
$346,428 

55 
$100,781 

285 
$245,617 

242 
$225,<19<1 

Indiana. 

275 

Indian 
Terri· 
tory. 

159 7 
80 2 
36 ....... . 

Iowa. 

211 

141 
55 
15 

$17, 718, 489 $11, mo $4, 087, 400 
$2, 163, 709 $900 $338, 147 ss. 326, •174 $2, 225 $451, 661 

"967' 807 $1, 975 $504, 239 
$11, 260, 499 $6, 090 $2, 793, 353 

829 18 . 270 

599 
$583, 962 

89 
$185,897 

510 
$898, 565 

410 
$349, 109 

140 
$11,2, 704 

28 
$37, 936 

112 
$74, 768 

88 
$64, 693 

CARRIAGES AND WAGONS. 

Kansas. Kentucky. L~~~~i-

73 

56 
16 
1 

151 

97 
47 
7 

$271, 122 $3, 084, 793 
$29' 785 $271, 361 
$55, 510 $463, 311 
$44, 125 $227' 393 

$141, 702 $2, 122, 725 
91 196 

21 
$12,880 

3 
$3, 600 

lS 
$9, 280 

14 
$7, 380 

122 
$116, 935 

12 
$30, 782 

110 
$86, 153 

97 
$79, 639 

49 

36 
12 
1 

$264, 647 
$54,220 
$45,530 
$41,486 

$123,411 
60 

13 
88, &59 

5 
$4, 275 

8 
$4,084 

8 
$4, 084 

Maine. 

16.5 

141 
23 
1 

$602, 778 
$57, 420 

$118,850 
$71, 528 

$355,475 
189 

16 
$10,100 

16 
$10,100 

14 
89, 850 

Mary
land. 

178 

139 
35 
4 

388 

276 
91 
21 

8835, 342 $5 594, 939 
$97, 399 8.512, 596 

$178, 255 $753, 697 
$97,466 $614,059 

$467, 222 $3, 684, 587 
223 482 

27 
$26,356 

5 
85,420 

22 
$14,936 

20 
$14, 550 

141 
$115,685 

17 
$25,400 

124 
$90,285 

95 
$79, 629 

299 

205 
56 
38 

194 

128 
58 
8 

$7, 935, 269 $1, 860, 594 
$640, 144 $216, 095 
$944, 508 $321, 456 
$509, 651 8215, 456 

$5,840,966 $1,107,587 
326 258 

401 
8352,498 

62 
$103,320 

339 
$249,178 

257 
$217, 4b7 

50 
$49, 724 

19 
$20,185 

31 
'29,539 

25 
$27,404 

I 
2 

$1, 170 
43 

$20,153 
100 

849,456 
2•1 

810, 075 
4 

$1, 900 
13 

$6,514 
2 

$250 
2 

S386 
29 

810,656 
82 

$31,691 
GI 

S-2,135 I 

1,010 5,608 7,906 

700 8, 086 5, 276 

830 4, 355 6, 490 
$261, 856 $2, 210, 722 82, 756, 780 

822 4, 270 
s2G1, 056 sz, 181, on 

8 
8800 

• 794 
819 
858 
850 
804 
811 
78•1 
803 
SH 
863 
831 
808 

M 
$22,•175 

31 
$7, 155 

4,027 
4,272 
4,570 
4,81\6 
4,826 
4,629 
4,205 
4,2{]G 
4,077 
3,08·1 
3,871 
8,960 

49 
56 
61 
{17 
69 
7S 
GO 
50 
47 
84 
87 
41 

·6,284 
$2, 702, 795 

198 
$52,811 

8 
SI, 174 

6,150 
6,371 
6, 711 
6,978 
7, 100 
!l,6'10 
6,133 
fi, 981 
5, 903 
5, 7•18 
5,58·1 
6,0M 

210 
2~0 
232 
2:13 
237 
210 
191 
176 
172 
lfil 
159 
173 

14 

7 

8 
$3, 68<1 

8 
$3, 684 

9 
g 
9 
9 

10 
8 
9 
8 

10 
6 
6 
4 

7 
7 
8 
8 
8 
7 
8 
8 
8 
7 
7 
7 

82 
31 
30 
82 
28 
35 
83 
32 
28 
32 
28 
29 

6 ....... . 

845,092 
$10,420 
$8,389 

$26,163 

$120 

$532,635 
$122, 125 

$51, 283 
$352,625 

$6,602 

6 
6 
7 

10 
10 
9 
6 
7 
6 
7 

10 

$674, 971 
$37, 332 
$67, 244 

$567,025 

$3, 370 

$659 
$3•JO 
$49 

$270 

2,081 299 

1, 241 206 

1, 092 239 
$713, 901 $102, 276 

1, 055 233 
$70<1, 689 $100, 930 

32 1 
$7, 452 $300 

. 5 5 
$1, 760 $1, 046 

1,450 
1,670 
1, 735 
1, 628 
1,667 
1, 737 
1, 732 
1, 760 
1, 782 
1,601 
11 f>70 
1,509 

25 
29 
33 
8·1 
37 
30 
43 
40 
85 
BO 
21 
19 

7 
3 
4 
3 
8 
9 
8 
7 
4 
4 
4 
2 

$243, 794 
$19, 378 
$24,471 

$198, •175 

$1,470 

195 
207 
228 
237 
255 
201 
255 
252 
253 
243 
212 
198 

1 
1 
1 
1 
1 
1· 
1 
1 
1 
1 
l. 
1 

3 
4 
5 
9 
9 
7 
7 
5 
5 
5 
3 
2 

$20, 418 
$1l,361 
$2, 388 
$9, 512 

$2,157 

1, 996 

1,148 

351 

242 

510 

303 

989 

723 

3,998 

2,649 

6,476 

3,535 

1, 677 291 339 822 3, 164 4, 890 
$625, 304 $120, 906 $173, 634 $339, 949. ,51, 709, 164 $2, 028, 530 

1, 628 285 337 805 3, 148 4, 755 
$615, 812 $119, 835 $173, 0&1 $337, 765 Sl, 704, 006 Sl, 986, 932 

H 
SS, 405 

35 6 
$6, 087 $1, 071 

1,497 
1,5'14 
1,633 
1, 679 
1,700 
1, 702 
1, 721 
1,673 
1,069 
1,598 
1,557 
1,536 

287 
275 
283 
289 
282 
278 
269 
271 
305 
310 
289 
281 

15 ......... . 
17 
17 
17 
17 
11 
15 
14 
12 

1 
$350 

16 
$5,158 

1 ]!/ .......... . 
$200 $2,18'1 ......... .. 

301 
325 
369 
396 
417 
393 
327 
301 
288 
308 
318 
295 

714 
726 
792 
865 
904 
912 
875 
840 
819 
767 
723. 
717 

1 ........ .. 
1 
1 
1 
1 
1 
1 
1 

2,949 
3,028 
3,274 
3,535 
3,685 
3,567 
3,144 
2,878 
2,953 
2,939 
2,933 
2,893 

7 
9 

11 
:::::::::: ........ i. :::::::::: 

17 
17 
17 
H 
19 
16 
14 
.12 
14 
16 
17 
17 

36 
36 
36 
35 
36 
36 
36 
34 
3<1 
8'1 
31 
35 

$144, 774 
$13, 195 
$12,454 

$118,625 

$500 

5 
6 
6 
5 
5 
5 
6 
7 
8 
7 
6 
5 

$12, 915 
$6,841 
$1, 752 
$4, 047 

$275 

1 ......... . 

1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 

$25, 269 
$6,072 
$4,RIS 

Sll,896 

$2, 983 

17 .......... . 
17 .......... . 

17 ••••·····•• 
17 ·•··••····· 181 .......... . 
18 ......•.... 
18 .......... . 

· 18 ••••••·•··· 
17 .......... . 
17 .......... . 
16 ••.••...... 
16 .......... . 

$44, 896 
$24, 296 
$5, 627 

$13, 301 

$1, 672 

$346,351 
$117,419 
$35, 900 

$172, 300 

$20, 732 

130 
$40,703 

5 
5895 

4,643 
5,134 
5,368 
5,f)89 
5,51!2 
5,138 
4,537 
4,064 
4,015 
4,146 
4,403 
4,503. 

135 
J.18 
160 
158 . 
157 
H2 
127 
105 
102 
102 
103 
118 

4 
4 
4 
4 
5 
6 
8 
8 
7 
4 
ii 
6 

$495,520 
$24, 902 
$37, 714 

$886,694 

$46, 210 

1,309 

805 

1,066 
8461,295 

1,052 
$456,247 

8 
$3,000 

6 
$2, 048 

988 
1,0"..5 
1,086 
l,UO 
1,130 
1,105 
1,045 
1,033 
1,034 
l,()'20 
1,019 
1,032 

10 
10 
10 
10 
10 

9 
6 
5 
5 
ti 
5 
7 

3 
3 
4 
4 
5 
9 
8 
8 
8 
8 
9 
9 

$2, 3'J5 

Missis
sippi. 

30 

26 
3 
1 

309 

Missouri. 

377 

2C.O 2 
87 3 
30 4 

S96, 525 $4, 019, 087 6 
$12, 900 $.jfjj' 954 6 
S<20, 0'20 I $.'i58, &13 7 
$17,810 I $314,9~ 8 
$45, 795 1$2, 683, [)67 9 

34 462 10 

4 
$3,500 

2 
$2,000 

2 
81,500 

2 
$1, 500 

141 

190 11 
$210,305 12 

6.5 13 
$97,521 14 

. 1215 10 
$112, 784 16 

101 17 
$102,491 18 

24 19 
$10, 29:l 26 

3,323 21 

94 I 2,00.s 22 

113 i 2, 583 23 
$43, 452 ,$1, 310, &JO 24 

113 I 2. 52.0 25 
$43. 452 ii1· 29'1, 5'.!2 26 

.......... 11 42 27 
.......... ~13,00fi 28 

102 
102 
118 
lll 
119 
ll5 
110 
12·! 
llf, 
116 
114 
108 

$3. 448 
$!H5 

$1,0S:l 
$1, 130 

$335 

21 29 
S-1, 072 30 

2,224 31 
2,368 32 
2, 703 33 
2,745 34 
2, 829 S.5 
2,8:l9 36 
2,70'1 37 
2,~4! 3839 
2,.>fi1 
2,367 40 
2,lfi9 41 
2,087 42 

36 43 
41 44 
46 45 
48 46 
fj2 47 
51 48 
41 49 
47 50 
42 51 
37 52 
31 53 
33 54 

19 55 
19 55 
20 57 
24 58 
25 59 
25 60 
23 Gl 
Zl 62 
20 63 
19 I fi4 
19 6.5 
18 116 

$201,744 67 
$92,60i> 68 

·$18,0i4 69 
5128,880 70 

812,187 71 
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72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
8:.! 
83 
84 
8.5 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 

96 
97 
98 
99 

100 
101 

102 
103 

104 
105 
106 
107 
108 

109 

110 
111 
112 
113 

114 
115 
116 
117 
118 
119 
120 
121 
122 

123 
124 
125 
126 

127 
128 

129 
130 
131 
132 

133 
134 
135 
136 

137 
138 
139 
140 

141 
142 
143 
144 
145 
146 
147 
148 

149 

150 
151 
152 

153 

154 
155 
156 

Materials u>ed: 
Total cost ...................•......•............. 

Lumber, feet ............................... . 
Cost .................................... . 

Iron and i;teel, ponnds ....... ···-----·--···· 
Cost··········---··--···········-····---· 

Carriage hardware, lamp,, and mountings .. 
Paints, oil, turpentine, and v11rnish ........ . 
Enamel, rubber, and other carriage cloth .. . 
Leather ... __ .... _ ........................... . 
Rubber tires ............................... .. 
Carriage lwdies, purclrnsecl, number ....... . 

Cost .................................... . 
Wagon bodies, purchased, number ......... . 

Cost ................................... .. 
Tops, purchased, number .................. . 

Cost .................................... . 
Wheels, purchaser!, number ............... . 

Cost ................................... .. 
Axle•and springs, purchased .....•......... 
Fuel... __ ....... _ ........................... . 
Rent of power and beat .................... . 
Mill supplies ............................... . 
All other materials ........................ .. 
Freight ..................................... . 

Products: 

United 
States. 

$.56, 6i6, 073 
257,031,042 
$8, 940, 823 

3!\!l, 534, 958 
$11, 892, 442 
$3,542, 629 
$4, 048, 383 
$3, 165, 987 
$3, 538, 719 
$2,257,224 

443, Oli 
$1, 740, 360 

26, 029 
$3H,437 

39, 780 
$280, 223 

3,670, 780 
$.5, 412, 212 
$4, 504, 828 
$1,024, 255 

$1!6, 871 
$21G, 647 

$4,479,883 
$1, 190, 150 

Total value ...................................... $121,537,276 
Family and pleasure carriages, number.... U07,482 

Value . . .. . . . . . . . .. .. . . . . . . .. . . . ... .. . . .. $51, 504, 176 
Public conveyances, number................ 2, 316 

Value ................................... $1,147,630 
Business, farm, Government, municipal, 575, 351 

etc .. wagons, number. 
Value ................................... $31,480,157 

Automobiles and olher horseless convey- 3, 901 
ances, number. 

Value .................................. . 
Sleighs and sleds, number ................. . 

Value ............... , .................. . 
All other products ......................... . 
Amount received for repair work .......... . 

Kjuds and quan tilies of products: 
Family and pleasure carriages-

Aggrega te .... ___ ........................... . 
Two-wheeled-

Total ............................... . 
Carts an cl cars ... ; .............. . 

~t;lftes 8.'tid. ·ak:eieiiiii c'iirtii:::::: 
Four-wheeled, for 1 or 2 persons-

Total ............................... . 

~g[g:g~s:::::: :::::::::::::::::: 
Driving wagons ................ . 
Pony aud parJ< wagons ......... . 
Road wagons .............. _ .... . 
Runabouls ..................... . 
Spiders, stauhopcs, and traps •.. 
Buckboards .................... . 

Four-wheeled, for 3 or more persons-
Total ............................... . 

Road wagons ................... . 
Surreys and"phaetons . _ .. __ .... . 
Victorias, cabriolets, and vis-

a-vis. 
Broughams, landaus, etc ....... . 
Traps, spiders, brakes, and tal-

lyhos. 

$4, 680, 276 
118,222 

$2,324, llOO 
$5,208, 380 

$25, 192, 057 

907, 482 

29,302 
24, 994 

455 
3,853 

730, 270 
513, 565 
25, 207 
29, 945 
3,868 

116, 682 
22, 747 
8, 807 
9, 449 

147, 910 
30, 444 
91, 408 
2, 645 

4, 507 
5, 695 

TABLE 8.-0ARRIAGES AND WAGONS: 

Alabama. Arizona. A!~.n· California. Colorado. Co~~r:ti- Dela- District 
ware. of Col um- Florida. 

bia. 
1~~~-1-~~~-1-~~~l~~~~-I-~~~~-~--~~~ 

$230, 397 
673,800 
$36, 617 

2, ll35, 900 
$101, 230 

$6, 913 
$22, 696 
$4, 421 
$3,281 
$4,615 

53 
$959 

16 
$168 

84 
$806 

11,618 
$26, 361 
$6, 566 
$4, 151 

$60 
$259 

$9, 713 
$1, 581 

$556, 327 
941 

$50,538 
5 

$1,140 
9,546 

$16, 398 
88,000 
$4,550 

147,000 
$5, 320 

$150 
$950 
$525 
$125 

........ 5. 
$50 

7 
SiO 

9 
$120 

64 
$225 
$400 

$1,450 
$120 

····-$758" 
$1, 585 

$103, G66 
646, 000 
$17, 280 
979, 730 
$32, 810 
$6,2.50 
$8, 704 
$1, 125 
Sl,975 
$4, 500 

41 
$589 

600 
$6,000 

62 
$522 

1,928 
$4,823 
$6, 046 
$3, 373 

$100 
$453 

$5, 916 
$3,1'10 

$715, 207 
2, 203, 640 
$119, 702 

6,539, 201 
$240, 205 
$2,1,595 
$50, 778 
$23, 562 
$22,731 
$37, 637 

87 
$1,420 

58 
$1,413 

283 
$3,479 

9, 180 
$30, 006 
$37, 198 
$32, 620 
$4, 210 
83, 708 

$ii9, 592 
$22, 345 

$53, 010 $223, 790 $1, 874, 467 
22 889 2,477 

$3, 100 $57, 978 $290, 208 
.......... --·--····· 61 

$21,046 •oo••··47· ----i;25i" 2,396 

$148, 606 
645, 700 
$27, 912 

1, 356, 375 
$48,882 
$6, 620 

$12,268 
$3, 910 
$2,446 
$7,405 

55 
$707 

·······35· 
$377 

3, 132 
$11,225 
$6, 264 
$5,1'18 

$20 
$225 

$9, 603 
$5, 594 

$419, 304 
169 

$231690 

$1, 532,351 
1, 771, 883 

$89, 153 
5, 963, 435 
$193,371 
$99,879 
$93, 581 

$104, 381 
$86,483 

$153, 572 
473 

$16, 032 
1,000 

$182, 627 
298 

$&, 135 
18, 923 

$60,861 
$86, JG6 
$50,493 

$891 
$11, 240 

$276, 069 
$24, 417 

$4, 205, 723 
2, 940 

$1,014,179 
170 

$115, 450 
1,427 

$368, 935 $6, 575 $i7' 085 $321, 234 $108, 550 
8 

$142, 974 
896 

$6,665 
21 

$501 --fo; 438 ............. $i5; 3ii7. $142, 012 
$124, 276 $43, 335 873, 3-10 $1, 092, 801 

941 22 839 

17 1 18 
13 1 16 
1 2 

-- ••• -- • -- $1, 892, 092 
22 267 

$1, 618 $12, 016 
$27, 345 $421, 499 

$258, 101 $607, 513 

169 

3 
1 

2,·946 

129 
123 

6 

$113,496 
408, 744. 
$12, 697 
690, 468 
$19,889 
$12, 866 
$9, 660 
$7, 720 

$10, 3•13 
$2, 004 

1°'1 
$1, 136 

8 
$250 

7 
$70 

5,886 
$11, 845 
$10, 175 
$2,00-1 

$612 
$284 

$9, 192 
$2, 749 

$810,865 
1, 210 

$141, 996 
3 

$450 
1,302 

$78, 641 
1 

$1, 500 
3 

$85 
$6,300 

$81, 893 

1,210 

15 
11 

,1 

$57,023 
153,500 
$7,240 

60G,500 
$17, 783 
$1, 603 
$8, 726 
$3, 395 
$1,500 

$935 
2 

$21 
1 

$18 
31 

$404 
1,031 

$4,•176 
$2, 653 
$1, 317 

$110 
$6, 168 

$674 

$191,545 
24 

$3, 715 

.... ··222· 

$38, 910 

24 

$97,683 
454, 000 
$13, 949 
632, 200 
$36, 124 
$-J,259 
$7, 717 
$2,346 
$1, 338 

$714 
78 

$724 
ti 

8'2·1 
162 

$1, 722 
7,10$ 

$11, 9Sa 
$6, 14fl 
$2,5~ 

$187 
$3,800 
~,169 

$216,277 
·10-~ 

$21, 669 
42 

$9,llfi 
1, 703 

$76, 293 

404 

31 
28 

3 
3 ................... . 

2, 477 

720 
706 

2 
12 2 ............................... ---·------

747 
612 
30 
10 
3 

80 

19 109 
13 50 

5 
4 

3 ....... 45· 

10 ---··--·3· 
177 
114 
60 

2 

1 . ··--· ... . 
1 ........ .. 

712 
702 

4 

1 
1 

1, 370 
711 
26 

214 
<17 

289 
18 
7 

58 

387 
128 
96 
2 

2·1 
26 

150 
103 

1 
9 

26 
6 
2 
3 

16 
5 

1 

1,335 
301 
148 
94 
31 

169 
472 
105 
15 

1,482 
120 
2·17 
241 

·416 
2•12 

877 14 536 
641 1'1 145 
56 12 
1 12 

17 8 
83 89 
69 .................. .. 

....... ~~. :::::::::: ....... 7ii' 
318 10 87 

7 .......... 16 
108 7 9 

1~~ "·--···3· :::::::::: 

Coaches ........................ . 588 1 ·------··- .......... 24 65 2 .......... ····-----· 
Park wagons ................... . 
~fountain wagons ............... . 
Buckboards ................... .. 

Public conveyances-
Total ....................................... . 

Hacks, omnibuses, cabs, etc ........... . 
Hotel eoaches and opera buses._.. _ ... . 
Hu11som!'l. •••••.•••.••..•••..•.•••.••••••. 

Business wngons-
Total ...................................... . 

ExpreR.~ and baggage-transfer wngons .. 
Del iv cry wagons fur light packages •.... 
Furniture vans and wagons, and cara-

vans. . 
Drays and trucks ...................... .. 
Dump dirt wagons and carlq ... __ ...... . 
Coal wagons and carts .... ___ .. __ ...... . 
Jee wagons .. ___ ........................ . 
Log 11nrl ore wagons ..•.................. 
Hearses ................................. . 
'rrade wagons .............. ·---- ....... . 
Street sweepers and sprinklers, and gar-

bage wagons and citrts. 
. Handcarts, etc ......................... . 

Government, municipal, etc., wagons-
Total ....................................... . 

Ambulances ............. __ ... __ ........ . 
l'oliceand fire patrol, and hose wagons 

and prison vans. 
Mail und m11il carriers' wagons and carts. 

Automobiles and other horseless conveyances-
Total ......................................... . 

Pas~enger and pleasure ................. . 
Del11·ery and transfer .................. . 

6, 001 4,084 .......... 2 4 ........ 66' 5 
2 
3 

35 29 ................... . 

1~f ........ :. :::::::::: ··---"i2' 2,538 ·········- .......... .......... 31 

2,316 
1,567 

412 
837 

128, 726 
19, 912 
64, 950 
1, 725 

7,417 
4,898 
3,1.55 
1, 144 
4,282 

797 
11, 788 

491 

8,167 

5 ................... . 
5 .................. .. 

868 
74 

246 
27 

100 
52 
22 

12~ 
2 

M 

47 
12 
35 

16 ......... . 

481 
32 

137 
8 ,, 

•ti 
6 
6 

214 
1 

39 

1 

1,108 1 .................. .. 
324 
294 1 :::::::::: :::::::::: 

490 

3, 901 3,m 

61 
30 
31 

1,924 
471 
786 
25 

106 
94 
54 
13 
8 
1 

211 
31 

124 

557 
179 
298 
11 

4 
4 
8 
5 

13 

170 
22 
41 

107 

1,219 
267 
490 
10 

60 
158 

48 
22 
17 

3 .......... 42 
2 -···------ 27 
1 ····--·--· 15 

1,115 
247 
801 

2 

204 
32 

144 
5 

1 
2 7 
2 ......... . 

1i01 
4•1 

153 
17 

78 
62 
24 
16 
31 

·--····3r 134 ·-·····r.i· 15 65 
6 ............................ .. 

11 

~ 1 IB 2 
7 1 ·18 ··--------
8 .......... ----------- ·--·-····· .......... ··------·· 

31 ..................... ···--···-- --·--·--·· 2 

8 
7 
1 

896 
700 
196 

1 ................... . 
1 . ·----·-·· ......... . 
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BY STATES AND TERRITORIES, 1900-Continued. 

Indian 
Georgia. Illinois. Indiana. 'l'erri· Iowa. 

tory. 
Kansas. Kentucky. L~~1!~1• Maine. Mary- Massachn- 11Ilcbigan. ·. J\Iinne· I Ml8'liS· Missouri. 

!and. , setts. sota. sippl. 

$5-15, 587 $4, 360, 269 
3, 207, 106 26, 646, 006 

$63, 884 $940, 667 
4, 219, 866 26, 296, 426 
$132, 5.12 $1, 003, 849 
$31, 465 $249, 886 
$18, 801 $:!37, 960 
$15, 848 $195, 796 
$32, 689 $230, 075 

$9, 346 $104, 808 
316 11, 826 

$1, 646 $58, 005 
69 326 

$355 $4, 186 
291 1, 850 

$1, 590 $14, 690 
37, 009 157, 885 

$90, 922 $273, 181 
$47, 606 $286, 483 
$10, 855 $65, 819 
$1, 025 $18, 659 
$2, 197 $18, 700 

$42, 845 $442, 631 
Sll, 971 $104, 874 

$6, 986, 043 
37, 783, 835 
$1, 361,450 
32, 958, 051 
$1,396, 812 

~1<170, 555 
$419, 090 
$423, 035 
$392, 737 
$226, 517 

43, 388 
$164, 007 

948 
$4, 920 

1,330 
$5, 447 

582, 280 
$6:!3, 250 
$550, 815 
$103,532 

$310 
$27, 014 

$678, 582 
$137, 970 

$1, 350, 644 $9, 21.0, 379 $12, 742, 243 
7, 622 51, 030. 141, 755 

$527, 400 $3, 104, 892 $6, 961, 007 
29 40 64 

$7' 575 $30, 640 $13, 605 
11, 560 56, 545 g,1, 417 

$5, 799 $1, 863, 988 
35, 500 9, 379, 894 
$1, 243 $419, 583 
47' 600 24, 634, 446 
$2, 064 $649, 415 

$100 $148, 593 
$388 $124, 202 
$64 $75, 751 
$47 $84, 930 

• • •. . .•. $20, 649 
.•.••••. 9,900 
• . .• • . •• $37, 991 
•••. •••• 762 

·····24· 
$242 

2·10 
$600 
$100 
$217 
$75 
$30 

$394 
$235 

$4, 995 
807 

$7, 277 
56,806 

$82, 403 
$67, 335 
$85, 191 
$2,413 
$6,613 

$54, 842 
$41,805 

$20, 837 $3, 931, 067 
59 20,8•18 

$4, 195 $1, 436, 811 

···•••·• 80 $28, 800 ·····23· 31,868 

$150, 693. $1, 500, 815 
685, 450 14, 539, 600 
$2·1, 296 $508, 476 

1,227,260 18,559,435 
$41, 886 $497, 239 
$5, 8'14 $89, 500 

$1B, 696 $128, 353 
$8, 910 $30, 66'1 
$0, 106 $56, 737 
$4, 478 $20, 747 

250 3, 625 
$1, 970 $18, 799 

24 69 
$280 $1, 266 

203 265 
$1, 948 $2, 777 

5, 018 39, 354 
$13, 994 $60, 898 
$7, 856 $<18, 900 
$5, 304 $16, 793 

$214 $45-1 
$1,190 $8,314 
$7' 301 $44, 028 
$5, 420 $16, 870 

$377, 13•1 
1,447 

$97, 181 
29 

$4,595 
1,270 

$2, 866, 699 
11, 806 

$655, 249 
25 

$2, 295 
39, 375 

$132,072 
()20, 000 
$21,540 
914, 200 
$36,8!6 

$5, 798 
$10,493 
$7, 176 
$5,276 
$4, 635 

5 
$100 

31 
$245 

40 
$361 

3,254 
$13, 117 
$12, 209 

$4,845 
$1, 113 

$600 
$6, 183 
$1, 535 

$869,431 
303 

$29,365 
2 

$800 
1,429 

$473, 012 $3, 154, 975 &l, 371, 618 $1, 880 $1, 660, 217 $80, 520 $1, 662, 557 $123, 976 
•. . . • . . .... 671 33 •• •• . . .. • . •• • .• •.•. •• • • • •..•. 1 1 

.•.•• ...... $758, 777 
·•···•·•·•• 1,889 

$37, 500 
3,834 :::::::: •.... 4; i89' ······ ·2.r 

$52, 55'1 . . • • . • .. $71, 593 . $352 

$500 
87 

$1, 188 
$144, 126 
$400, 78·1 

$1, 000 
40 

$400 
$23, 125 

$190, 765 

. .• . • . ....• $21,515 
$44, 428 $585, 058 

$298, 229 ,$1, 554, 522 
$630, 313 $2, 510 $264, 769 $26, 248 
$675, Q.16 $12, 252 $468, 877 $168, 238 

7, 622 51,030 1<11, 755 59 20, 848 1,'147 11,806 303 

93 3, 208 •l, 220 1 159 85 336 
93 3, 044 4, 215 1 15-1 70 232 

::::::::::: ••""'"i1i.i' ·········-~- :::::::: ·········5· ·······j5· 104 

7, 216 
6,552 

100 
33 
25 

·168 
13 
19 

6 

313 
121 
143 

2 

38, 788 
28, 308 
1,833 
1,434 

122 
6, 120 

340 
393 
238 

9,03~ 
1,903 
6, 570 

39 

169 
68 

111,419 
77, 925 
6,042 
3,555 

767 
21, 139 
1,049 

769 
173 

26.116 
2, 491 

22,667 
252 

57 
27 

7 
1 

22 

........ ~ ..... 

1 

1 

21 ...••..• 
437 

17, 94"1 
H,554 

195 
161 

22 
. 2,946 

36 
28 

2 

2,7•15 
485 

2, 155 
2·1 

976 
5'17 
79 
52 
6 

191 
69 
19 
13 

386 
69 
97 

~~ ········.j· 

9, 858 191 
6,844 137 

552 20 
299 12 
16 1 

1, 976 17 

2~ •••• ····3· 
140 1 

1,612 
8 

1,488 
7 

4-l 
27 

<11 
8 
9 
8 

8 
7 

$274,772 $377,296 $2,585,363 
1, 500, 000 1, 209, 400 3, 43<1, 900 

$39, 248 $45, 940 $228, 79·1 
2, 171, 526 3,047, 590 13, 817·,268 

$72, 66<1 $101, 900 $447, 756 
$10, 132 $16, 748 $235, 723 
$20, 125 $33, 249 $201, 414 
$17, 331 $17, 982 $166, 631 
$17, 103 $15, 881 $149, 104 
$13, 076 $11, •190 $227, 003 

424 1, 247 3, 476 
$4, 100 $14, 736 $124, 169 

24 171 445 
$210 $3, 192 $7' 337 

122 361 900 
$1, 136 $3, 392 $12, 987 
14, 574 13, 825 57, 634 

$33, 066 $44, 000 $248, 482 
$14, 008 $31, 896 $147, 842 

$7' 075 $8, 275 $46, 721 
$1,542 $423 $16,461 

$615 $7813 $5, 580 
$10, 400 823, 362 $296, 912 
$6, 941 $4, 038 $19, 447 

$6, 616, 081 
29, 689, 646 

$772, 159 
33, 998, 969 
$1, 048, 718 

$385,222 
$520, 932 
$436, 249 
$436,879 

$72,231 
155, 922 

$478, 241 
11, 840 

$41, 920' 
2,180 

$13, 770 
774, 968 

$954, 563 
$739,359 
$84, 799 
$3,202 

$17, 243 
$491,882 
$118, 712 

$877,885 
6, 715, 900 
$251, 664 

8, 079, 633 
·$305, 907 

$21,508 
1163, 624 
$13,118 
$19, 214 
$11,851 

385 
$2,321 

434 
112, 702 

290 
$2,572 
21, 143 

$43, 921 
$30, 511 
$23, 130 
$3,869 
$3, 891 

1131, 567 
$46, 515 

$46, 425 $2, 783, 960 7~ 
1, 319, 800 10, 280, 032 78 

$11, 516 $322, 658 74 
546, 500 13, 985, 662 75 
$20, 007 $122, 747 76 

$790 $J91, 963 77 
$3, 463 $160, 615 78 

$763 $147' 212 79 
$484 $280, 903 80 

12 
889 
21 

$210 
82 

$579 
507 

Sl,190 
$1,278 
$1, 936 

$111,920 81 
42,202 82 

$125, 189 83 
839 84 

$7,114 85 
18,095 86 

$96,802 87 
219,311 88 

$280,148 89 
$239,.313 90 
$45,835 91 
$5,042 92 
$6,865 93 

$243, 3.~9 94 
$46,289 95 

$719, 859 $1,086,473 $6, 118, 121 $11, 205, 602 $1, 959, 974 $134, 33.J. $5, 583, 364 96 
2, 313 3, 329 11, 913 193, 331 6, 370 235 52, 841 97 

$269, 399 $2i9, 731 $1, 890, 5!7 $7, 430,.149 $350, 140 Sl0, 195 $2, 799, 318 98 
3. 11 310 ••••••...•.• 12 3 8899 

$1, 350 $3, 120 $210, 700 $8, 322 $-400 S!M, 550 100 
1, mo 1, 4oa 4, 044 · · · • · 50; 6i4" 16, 959 910 24, 721 101 

$88, 195 $199, 848 $637, 051 $2, 055, 9W $S28, 071 $46,685 $1, 402, 015 102 
12 25 1, 173 ......... ••• •. . ... ..••. •..•. •. . . . 28 103 

$12, 500 
2,321 

• $9!,094 
$31, 795 

$222, 526 

2, 313 

1, 772 
628 
81 

391 
4 

474 
8 

76 
110 

513 
251 
61 

. 19 

24 
2 

$55, 500 $779, 650 829, GOO 
81 882 ·····5i;255· ·····7;624" :::::::::: 170 

104, 
105 
106 
107 
108 

$1, 415 sso, 741 $849, 955 $139, 637 $3, 204 
s20, 115 $354, on s295, 157 s169, 981 ··&iii; 011· srn6, 982 

$526, 084 $2, 165, 359 $574, 101 $4.68, 823 1158, 080 $1, 157, 695 

3, 329 

368 
345 

9 
14 

2,391 
1, 553 

99 
79 
22 

35-1 
187 
48 
49 

570 
146 
266 
H 

40 
22 

11, 913 193, 331 

. 478 7, 999 
464 6, 967 

l~ ...... i; 632" 

7,017 
2,463 

292 
394 
418 

1,090 
967 

1,350 
43 

4,418 
. 932 

1, 030 
492 

150,30,0 
95,819 
1,319 
8,281 

256 
39, 737 

3,522 
677 
689 

35, 032 
10,565 
20, 728 

64 

6,370 

880 
792 

235 

29 
29 

75 •••••••••• 13 

4,585 
2,318 

62 
319 
29 

1, 72.4 
54 
37 
·12 

905 
630 
71 

2 

199 
64 

........ ~. 

"""""i29" 

········z· 

7 
5 
2 

750 
390 

38 • ••·•····•• ......... . 
521 fl ......... . 

52, 8.Jl 109 

39 110 

2~ m 
5 113 

49, 260 
43, 449 
1,296 

639 
4-12 

1,901 
842 
630 

61 

114 
115 
116 
117 
118 
119 
120 
121 
122 

s, 542 123 
119 124 

2, 586 125 
46 126 

51 127 
63 128 

.... ~ ..... . 
5 

22 
12 

7 
214 
49 
15 

15 
223 

8 
2 

2 
37 
2 
2 

i ········aa· ·········· ·······7r 1 
19 
31 
28 

54 
455 

41 
1,800 ......... 2. :::::::::: 

410 141 ......... . 

12 129 
343 130 
320 131 

2 132 

29 
29 

40 
3 

37 

64 ....... . 
52 
12 

80 
50 
30 

20~ ·········3· ........ ~. ·······sr 
29 25 2 3 
z.1 25 2 
5 ........... ...•....•. 3 

11 
8 
3 

--. --....... -. --. ----. -............. -......... -.. -..... ----...... -......... --. ~ ...................... -.... . 
1.,532 

72 
457 

33 

240 
137 

40 
4 

418 
22 
87 
8 

14 

4 
............ 

4 

........... ! 

.... -..... . 

4,754 
1,165 
i, 694 

67 

675 
82 
35 
34 
43 

233 
643 
17 

66 

188 
104 

32 

52 

671 
61<! 

20, 521 
1,205 

16, 273 
21 

757 
1,000 

113 
69 

303 

11 

10 

1 

1, 100 
108 
741 

8 

118 
2 

15 
15 
12 

837 
17'! 
436 
21 

7 
22 
6·1 
16 
12 

1,553 
131 
562 

1 

47 
17 

204 
7 

534 

1,06·1 
152 
396 

9 

110 
104 
31 
41 

168 

761 
229 
3i6 

5 

46 
37 
14 
11 
4 

1,124 
293 
431 
18 

99 
60 
85 
10 
15 

9 
344 
121 

G~ .•.•••. Si . ..... ···39· ....... 53 . . ··-- .. 37· ...... i05" 
8 .......... 2 ...•...... .......... 8 

306 •····•·· 4 ·1 6 ••••••·••· 

260 1 8 46 9 ........ .. 
2§ :::::::: ......... 6 ......... ~ .......... 2. :::::::::: 

237 1 2 45 

33 •••••...••••••••••. ·•·•••••·· 
33 

7 ••••.••••. 

1 
1 

2 ......... . 

3 
1 
1 

1 

12 
12 

5 
2 
2 

1 

57 ••·••····•·• ........................................ •··••••••• ........ .. 

25 
l'.l 
13 

287 
28 865 M ......... . 

310 . • • . . • • . . . . . 12 3 88 133 
77 . . . . . • • . . . • . 12 3 77 134 
67 ........ ....• .......... ........ •. II 185 

166 ............ . .......... . •••.••..•. 136 

3,616 
1,017 
1,047 

222 

8,820 
502 

6, 711 
•12 

2,476 
372 
888 

24 

233 
6 

31 
2 

56 322 679 22 
367 67 152 13 
142 61 76 16 
75 10 18 2 
10 295 37 127 

Gi~ ········744· ....... iff ....... i.i,' 
34 23 21 ......... . 

43 

37 21 

2I ·········ii. 

37 ......... . 

18. ····•·•••· 
3 

15 

6 

1,173 
1, 155 

18 

10 ••...•••••..••••••••. 

3,442 187 
840 138 

1,518 139 
42 uo 

426 
50 

180 
76 

835 
24 

·400 
18 

141 
142 
143 
H4 
145 
146 
147 
148 

32 149 

80 150 
10 151 
24 152 

46 153 

28 154. 
25 156 
3 156 
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157 
158 
159 

160 
161 
162 
163 

164 
165 
166 
167 

168 

169 

170 
171 

172 
173 

174' 
175 
176 
177 
178 
179 
180 
181 
182 
183 

lM 
185 
186 

187 
188 
189 
190 
191 
192 
193 
194 
195 
196 

Kinds and quantities of products-Continued. 
Farm wagons and carts-

Totnl .......... · .............................. . 
Light wagons nnd carts ••........... ., .. 
Heavv and dump wagons and trucks .. . 

Slel~~.~n-~ .~!:.~~-:-:. ~ ... .' ....................... . 
One-seated, and speeding or racing .... . 
Two-seated ............................ .. 
Sleds, horse, including "bobs" ....... .. 

Part~ manufaetured, not includccl in above-
Carriage bodies, number ................... . 
Wagon boclles, number .................... .. 
Tops, number ..... ; ....................... .. 
Wheels, number ....... ; .................... . 

Miscellaneons-
Parts manufactured, number ...•......... ,. 

United 
States. 

445, 517 
119, 428 
826, 089 

118, 222 
66, 398 
10,482 
41, 342 

13,020 
9,475 

14, 339 
149, 723 

2,009 

Comparison of products: . 
Number of establlshmeuts reporting for both 5,859 

years. 
Value for census year ........................... 8101, 995, 079 
Value for preceding business year.............. 588, 871, 748 

Power: 
Numberof establisllments reporting ........... . 
'.l'otal horsepower ............................... . 

owned-
Engines-

Steam, number ..................... . 
Horsepower .................... . 

Gas or gasoline, number ........... . 
Horsepower ................... .. 

Water wheels, number ................ !. 
Horsepower ....................... .. 

Electric motors, number •..••........•.. 
Horsepower .......•.•.•.•........... 

Other power, number ................. .. 
Horsepower ....................... .. 

Rented-
Electric, horsepower ..•................. 
Other kind, horsepower ................ . 

Furnished to other establishments, hor~epower. 

Establishments classified by number of persons em· 
ployed, not including proprietors and firm mem· 
be rs: 

Total number of establishments ................ . 
No employees .............................. . 
Under ti .................................... . 
5 to 20 ...................................... . 
21 to50 ..................................... . 
51to100 .................................... . 
101to250 ................ ~ ................. . 
251 to 500 ................................... . 
501 to 1, ooo ................................. . 
Over 1,000 ••••.•••••••••••••••.•••.•••••..••. 

1,802 
5'1,309 

1,226 
41,m 

3,325 
130 

3, 189 
146 

2,5fi 

398 

2,588 
768 
545 

7, 632 
1,129 
3,431 
2,426 

370 
142 
99 
27 
5 
3 

TABLE 8.-0ARRIAGES AND WAGONS: 

Alabama. Arizona. Arkan· 
sas. California. Colorado.I Co~~tcti-

8,677 
192 

8,485 

770 
184 
586 

426 
58 

368 

21 
7 .......................................... 

.......... .......... .......... 14 

219 
32·1 
122 
415 

5 

29 
51 
82 

377 

29 

150 
520 
226 

1,266 

181 

456 
39 

417 

22 
20. 
2 

1 
34 

6 
15 

40 

207 
106 
101 

267 
99 
69 
99 

1,260 
265 
175 

12, 237 

100 

Dela· of~~{~~- Florida. 
ware. biu. 

187 
80 

107 ......... , 

1,200 
1,062 

138 

3 ................... . 
3 

12 
3 9 

21 12 
2 

28 20 

33 
360 
100 
285 

50 

37 30 

8451, 935 
$389, 661 

853, 010 $183, 066 $1, 587, 988 &336, 837 $2, 144, 876 $240, 886 $186, 570 8179, 818 
342, 114 $140, 7.31 $1, 363, 158 $288, 695 81, 786, 220 $217, 121 $159, 145 $143, 894 

8 
263 

6 
210 

2 
17 

1 
12 

7 
mo 

8 
150 

2 ................... . 
46 ................... . 

52 
526 

23 
144 

23 
168 

4 
23 
2 

12 

7 
113 

2 
80 
7 

33 

48 
1, 795 

36 
1,318 

8 
74 
6 

153 
7 

212 

7 
103 

2 
45 
2 

17 

1 
25 

1 
25 

·I 
87 

4 
70 
B 

17 
.......... ···J······· .......... . 

5 .......... 179 .......... ........... 41 ................... . 

:::::::::: :::::::::: ....... ~~. ::::::::::: :::::::::: fii3 ....... 20· :::::::::: :::::::::: 

49 5 40 228 48 
5 6 27 3 

23 2 21 122 18 
19 3 12 73 26 
1 1 4 1 

.......... .......... .......... 2 
1 ................ , ....................... . 

117 
3 

42 
55 

9 
3 
3 
1 

86 
2 

20 
9 
•1 

21 •17 
10 
2t1 

Hi 11 
1 .......... 

1 ................... . 

:::::::::: :::::::::: :::::::::: ::::::::::: :::::::::: ......... i. :::::::::: :::::::::: :::::::::: 

1\Iontnna. br~;ka. Nevada. 
New 

Hamp
shire. 

New 
Jersey. Ohio. 

l Number of esinblishments ........................ .. 
Charucter of organization: 

2 lndiYidual. ................................... . 
S Firm and limited partnership ..•.............•. 
4 Iucorpornted company .. .' ..................... . 

Capital: 
5 Total. .......................................... . 
6 Llmd ....................................... . 
7 Buildings ................................. .. 
8 Machinery, tools, and implements ....... .. 
9 Gash and sundries ......................... . 

10 Proprietors aucl firm members .................... .. 

11 
12 

13 
14 

16 
16 

17 
18 

Salaried officials, clerks, etc.: 
Total number .................................. . 
Total salaries .................................. . 

Officers of corpomtions-
Number ................................ . 
Salaries ................................ . 

General superlnte11dents, managers, clerks, 
etc.-

Total num her .......................... . 
Total s1tl!tries ........................... . 

Men-
Number ....................... . 
Salaries ........................ . 

Women-

2 
4 
3 

$71,169 
$3, 200 

$14, 109 
812,543 
$36,317 

11 

7 
$5, 88C 

6 
$4, 680 

1 
$1, 200 

1 
$1,200 

19 
20 

Numller ................................... . 

21 

22 

23 
24 

:25 
26 

Salaries .•........•...........•.............. 

Wage-earners, including pieceworkers, and total 
wages: 

Greatest nnmber employed at any one time 
during the year. 

Least number employed at any one time dur· 
!ng the year. 

~~i:~~g~-~~~~~::::: :: : : : : : :: : : : : : : :: : : : : : : : :: : : 
l\Ien, 16 years ttnd over-

Average number ....................... . 
Wages ................................. . 

49 

28 

34 
$34, 718 

34 
534, 718 

•15 

31 
11 

3 

$151, 919 
$18,490 
$22, 923 
$34,071 
$76,435 

59 

9 
$7, 618 

2 
$1, 248 

7 
$6, 370 

5 
$5, 300 

2 
$1, 070 

182 

109 

135 
$72, 143 

134 
$72, 013 

1 
2 

$4,850 
Sl, ooo 
$1,550 
$1, 800 

$500 
5 

2 

2 

2 
$1,500 

2 
$1,500 

73 

55 
15 
3 

$1, 102, 675 
$164, 390 
$202,460 
$115, 845 
$619, 980 

82 

26 
$22,583 

•1 
87, 100 

22 
$15, 483 

20 
$14, 683 

2 
$800 

288 

233 
45 
10 

$3,457,827 
$511,404 
$734, 235 
$507, 79'1 

$1, 704, 394 
327 

110 
$122, 768 

24 
$48, 283 

86 
$74,485 

77 
$70, 976 

9 
$3,509 

606 2,495 

444 1,640 

507 1, 909 
$264, 919 $1, 077, 745 

505 1, 900 
$264, 099 $1' 076, 042 

8 

0 
2 

893 

652 
104 
47 

$24, 275 $14, 141, 207 
$4, 650 $1, 793, 076 
$9, 550 $2, 530, 117 
$3, 625 $1, 524, 527 
$6, 450 $8, 293, 487 

10 1, 066 

486 
$520, 231 

72 
$128, 061 

414 
$392, 170 

373 
$375, 593 

41 
$16, 577 

20 8;868 

15 5,551 

17 6,981 
$8, 760 $3, 899, 899 

17 o, 908 
$8, 760 $3, 879, 282 

• 

160 

112 
•13 
5 

$866, 933 
$72, 294 

$147,<!72 

13 

10 
3 

$41, 110 
$4, 5i5 
$(),250 

$101, 88•1 $8, 850 
$5'15, 283 $21, 435 

205 17 

29 
$19, 257 

8 
$8, 100 

21 
$11, 157 

21 
$11, 157 

1,000 

767 

33 

20 

M3 

307 
181 

55 

$12, 158, 30~ 
$1, 100, 598 
$1, 980, 861 

~818, •J55 
$8, 159, 393 

717 

087 
$5i6, 062 

92 
$134, 895 

595 
$'141, 167 

. •185 
$'101,5'19 

110 
$39, 618 

9, 724 

5,040 

802 23 7,2U 
$236, 855 $11, 761 $3, 36\J, 550 

781 23 7, 051 
$234, 173 $11, 761 $3, 310, 330 
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BY STATES AND TERRITORIES, 1900-Continued. 

Indian 
\ 

Georgia. Illinois. Indiana. Terri- Iowa. Kansas. Kentucky. Louis!· Maine. MarJ'" Massachu ·Michigan. 1finne- Mis.sis- llI!ssourL 
tory. ana. Jan . setts. so ta. sippl. 

--- ---

10, 024 51,603 73, 636 11 30, 760 387 37, 813 365 426 274 391 41, 173 14, 465 677 21,199 157 
5,586 14, 388 5, 781 3 402 198 30, 532 276 125 217 92 9,347 612 644 3,076 158 
4,438 37, 215 67, 855 8 30,358 189 7, 281 89 301 57 299 31, 826 13, 853 33 18, 123 159 

--·-······· l, 889 3,834 4,189 24 87 40 2,321 81 882 51, 255 7, 624 ........ -. 170 160 
······-·-·· 55 3, 332 ........ 97 9 14 40 1, 172 68 254 40, 857 1, 135 . ......... 64 161 

·········· 17 110 ........ 43 ·1 1 ··-······· 351 12 168 3,059 271 .......... 43 162 
. -. -....... 1,817 392 ·······- 4,049 11 72 ·······--- 798 6 460 7,339 6, 218 ........... 63 163 

6 122 2, 017 7 132 ·.ns 161 2 13 99 154 4,236 1,070 40 272 164 
150 397 131 3 278 626 640 15 36 101 122 148 879 20 679 165 
83 748 516 4 135 1, 556 31G 24 590 51 S,406 1,529 12 134 166 

266 361 36, •146 ........ 540 810 4,488 27 2,540 695 1,247 1,211 2,008 2•14 642 167 

··········· ··········· 400 ........ ............. 19 100 ·········· ......... ·····-····· -·-········ ............. ............ ........... ............. 168 

95 323 229 3 173 61 HG 40 115 151 330 249 39 24 293 169 

$1,099,548 $6,966,678 $11, 250' 281 $9,390 $3,037,182 $339,564 $2,602,453 $342, 121 $540,340 $951, 681 $5,148,288 $10, 634, 297 $1,688,144 $106, 340 $4,679,668 170 
$1)22, 522 $6, 187, 132 $9, 678,890 $15, 045 $2, 514,385 $293,490 $2,215,458 $329, 699 $470, 512 $817, 684 $4, 452, 785 $8, 924, 537 $1, 4.83, 443 $91, 680 $4,350,452 171 

21 106 75 ........ 75 13 22 12 22 17 96 88 76 6 73 172 
564 4,205 6,l43 ········ 2,064 107 1, 391 149 347 209 1, 703 4,465 1, 584 211 1,608 173 

16 62 70 ......... 51 7 20 G 15 11 38 76 48 7 57 174 
469 3,284 4,923 ......... 1,399 67 1,242 104 193 157 871 3, 911 1,235 211 1,332 175 

1 23 21 ........ 22 6 5 3 3 4 5 18 25 ····-····· 5 176 
15 244 287 ·······- 141 40 42 19 17 80 23 326 199 .......... 59 177 
3 4 3 ········ ........... ·········· ......... -. ···-······ 7 ········-- 5 3 2 -......... ··········· 178 

38 166 275 ........ ···-------- ·········· ·····------ .......... 102 ·········· 113 65 40 ········-· ............ 179 
........... 3 31 ········ 6 ·········· 3 . .......... .......... ·········· 8 4 5 ·········- 3 180 

-·········· 50 618 ........ 56 ·······--· 70 ···--····· .......... .......... 67 55 35 ............ 18 181 
........... ··········· ············ ........ 1 .......... ----------· ·········· ·········· ·········· ............ ··---------· ··········- .. ~ .. -. --. ........... 182 
.. ~ ........ ··········· ·······----- ········ 300 ··········- ············ .............. . ............ 183 

36 391 15 168 ········-· 37 26 22 ···-----·· 416 108 75 ·--·····-· 199 184 
·6 70 25 --······ ........... ···--·--··· . ......... 13 22 213 ............. ............... . ........... 185 

............. ............ .............. ........ . .......... 6 ··········· -········· 10 ·········· 18 15 49 ............. 80 18G 

182 407 275 9 211 73 151 •19 165 178 888 299 194 80 377 187 
15 65 32 2 44 9 18 5 43 17 47 61 30 8 60 188 
55 189 102 7 96 88 68 20 89 89 124 123 102 18 179 189 
54 108 90 ......... 53 25 55 17 30 G7 162 66 50 8 106 190 
4 22 24 ......... 7 . ··-··--i" 4 7 3 4 47 11 6 1 17 191 
3 10 11 ........ 7 2 ........... ........... 1 7 18 5 ............. 8 192 
l 7 12 ········ 3 ........... 3 ........... . ......... ·········· 1 15 1 -········· 6 193 

-·········· 6 2 ········· 1 ········-· ............ ··-··-···· ·········- .......... ··········· 5 ··········· ........... 1 194 
····--····· ............ . . . . . . . . . -.. ........ ...... -. -... ·········· 1 .............. ............ ··········· 195 
............. ............ 2 . ........... ............ .......... ----······ ·········· ............ ···-········ ··········· .......... ··········· 196 

j -... -··· -

Okla- Oregon. Penn.syl- Rhode South Son th Tenn es- Texns. Utah. Vermont. Virginia. Washing- west Wisconsin. Wyo-
homa. vanm. Island. Carolina. Dakota. sec. ton. Virginia. ming. 

---
8 27 872 69 59 15 99 78 5 86 199 28 80 436 7 1 

5 18 047 57 53 10 57 57 3 69 142 14 60 304 •1 2 
3 9 195 10 4 4 33 19 16 fil 11 18 113 2 s 

........... .......... 80 2 2 1 9 2 2 1 6 3 2 19 1 4 

$30,400 $79,621 $8, 643,315 $446, no $317, 550 $76, 780 $774, 749 $,116, 977 $36, 674 $357, 035 $1.162, 900 $101, 260 $3-15, 700 $8~61, 561 $22,890 5 
$4,850 $6,500 $1, 397' 47fJ $80, 525 $72, 597 $8, 700 $99, 048 $76,078 $2,500 $41,000 $100,251 $31600 $44, 135 63,272 $4, 040 6 
U,500 $12, 675 $2,025, 796 $91, 200 $52, 31G $22,450 $132, 948 $101, 818 $12,300 $105, 550 $235,567 $19, 525 $6-1,025 $1$l;Ol;072 $3, 350 7 
$8,600 $20, 750 $919, 800 $63, 371 $80, 572 $151655 $110, 928 $62,585 $3, 650 S,15,010 $129,021 $16, 687 $51,002 71, 99•1 $3, 150 8 

$12, 450 $39,696 $4, 300, 244 $211, 020 $162, 065 $29, 975 $131, 825 8176,496 $18, 224. $155,475 $698,061 $61,448 8186, 538 $5, 425, 223 512, s5g 9 
11 36 1, 064 77 61 18 126 99 5 105 257 37 102 547 10 

............ 2 ~47 15 15 2 43 9 8 3 33 8 7 221 1 11 

........... $200 $206, 649 $11, 597 $12, 780 l!2,000 $44, 462 $7,480 $1, 250 $1, 275 $30,805 $8, 800 $6,576 $249,800 Sl,800 12 

·········- ·····-···· 38 2 3 2 20 ·········· ......... 1 4 7 4 43 ............. 13 

·········· ........... $57, 285 $3, 200 $4, 100 $2, 000 $28,~52 ·······-·· ········· $600 $5; 100 $8,200 $5,400 $76, 850 ............ 14 . 
........... 2 2ll9 13 12 ·········· 23 9 8 2 29 1 3 178 1 15 
........... $200 $149, 364 $8, 397 $8, 680 ··--······ $16, 210 $7,•180 $1, 250 $675 $25, 705 $600 $1,176 $172, 950 S1,soo 16 

.......... 2 192 12 10 ·········· 18 9 8 2 29 1 1 151 1 17 

·····-···- $200 $1<14, 399 $8, 085 $8, 080 --········ $14, 120 $7, 480 $1, 250 $675 $25, 705 $600 $420 $156, 336 $1, 800 18 

·········· .......... 17 1 2 ·········· 5 ........... ---······ ··········· ........... -·········· 2 27 ............ 19 
.......... ···-····· $4, 965 $312 $600 .......... $2, 090. -········· ········· ........... ··········· 8756 816, 61<1 ·········· 20 

42 88 6,694 46,1 430 •J9 776 86~ 52 269 1,068 172 355 4,075 20 21 

24 53 4,472 287 304 ' 31 •197 277 26 162 78'1 115 211 2, 889 15 22 

82 62 5,166 353 350 40 621 310 38 196 818 13-l 260 3,402 18 23 
Sl.0,892 $38,886 $2, 497.,452 $205, 706 895, 950 $21,456 $258, 731 $168,415 $17, 213 $95,516 $330, 961 $90, 061 $114,095 $1, 620, 693 810, 260 24 

31 02 5, 082 353 831 40 616 309 36 196 800 132 258 8,317 18 25 
$10, 786 $38,886 ~2,481 857 $205 706 891 650 $21 456 $257, 629 $168, 315 $16, 980 $95, 516 $328, 331 $89, 153 $113,645 Sl, 599, 917 $10, 260 26 
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TABLE 8.-CARRIAGES AND WAGONS: 

Montana. br~s'ia. Nevada. 
New 

Hamp 
shire 

New New North North 
Jersey. Mexico. New York. Carolina. Dakota. Ohio. 

1--------------------1-----1·--~----1-----1-----1---- -----1----1---------

27 
28 

\Vage-earners, including pieceworkers, and total 
wages-Continued. · 

Wages-Continued. 
Women, 16 years and over-

2 2 
$602 ~~l~r:sg~-~~.~~:~::::::::: ::::::::::::::: :::::::::::: :::::: :::r:::: :::: ss20 

29 chnf~.~~a~~~~~~i;:~:~~.................. .. .. .. .. .. .. 1 1 ................... .. 

30 Wnges ...................... ............ ............ $130 : .................... . 
7 

$1, 101 

31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Average number of wage-earners, Including piece- 1 

workers, employed during each month: 
Men, 16 years and over-

Junuary .. __ .............. __ ........ _ ....... . 
February ................................. .. 
March .................................... .. 

tr:,~!~:::::::::::::::::::::::::::::::::::::::: 
June ...................................... .. 
July ........................................ . 
August .................................... .. 
September ................................ .. 
October ................................... .. 
November ................................. . 
December ................................. .. 

Women, 10 years and over-

30 
30 
29 
37 
40 
38 
41 
41 
34 
28 
29 
34 

117 
121 
146 
158 
156 
144 
145 
142 
129 
117 
114 
116 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

43 January .................................................................. .. 
44 February .................................................................. .. 
45 March .................................................................... .. 
45 April .............................................................. 1 ........ .. 

487 
492 
503 
551 
566 
.560 
514 
493 
456 
460 
481 
,191 

2 
2 
2 
2 
2 
2 

1,709 
1,889 
1,996 
2,151 
2,215 
2,260 
1,867 
l,81G 
·1,787 
1,752 
1, 699 
1,656 

19 
19 
19 
19 
20 
20 
15 
15 
15 
15 
15 
15 

2 ......... 

~[:::::: 
; j.c ....... 

~i::::::::: 
2 11 ....... .. 

2 ........ . 
2 -----·---~ IWi: ;;:••:::••:•:::::::]:•:::••:::::•••: :::::•::::•:

1

:•:::::••:1::•::•:;;: 
55 c111~;i~a~y~~~~-~~-~:~:~:-:-...................... ............ 1 [i .......... I .......... . 
g~ rr~~~~~::::::::::::::::::::::::::::::::::::: :::::::::::: i :::::::::: ::::::::::: 
g~ ~:~:::::::::::::::::::::::::::::::::::::::: :::::::::::: i ::::::::::t::::::::::: 

2 I ......... 

~ !::::::::: 
7 [ ......... 

~ 1::::::::: 

I i~~··•:•:•::••••·•••••••::•:•••••••••••:•••:••••: !!•••:::::::::••••••••• Miscellaneous expenses: I 

7 ....... .. 
7 ........ . 
7 ....... .. 
7 ---------
7 ....... .. 
7 ....... .. 

67 
68 
69 
70 

71 

72 
73 
74 
76 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
9-0 
91 
92 
93 
94 
95 

96 
97 
98 
99 

100 
101 

Total............................................ SG, 204 $14, 386 $160 $40, 8G4 
Rent of works............................... ~2, 930 $7, 691 • • .. • $3, 227 

$186, 025 
$37, 900 
$22,295 

$111, 127 
Taxes, not including internal revenue...... $395 $1, 230 .... Si35 $5, 778 
Rent of offices, insurance, interest, and all $2, 379 $4, 165 $25 $30, 939 

sundry expenses not hitherto Included. 
Contract work ............................. . ~o 

Materials used: 
Total CORI....................................... $3.5,598 

r.uc~~L:~~::::::::: ::::::::::::: :::::: ::::: ~~:~~ 
Iron and steel, pounds...................... 265, 250 

Cost..................................... $10, 120 
Carriage hardware, lamps, and mountings.. $2, 170 
Paints, oil, turpentlne,and varnlRh ......... $3,475 
Enamel, rubber, and other curriltge cloth... $1, 115 
Leather .. .. .. . . .. .. . .. .. .. .. . . .. .. • • .. .. . . .. $920 
Rubber tires................................ $2,,175 
Carriage bodies, purchased, number........ 3 

Cost..................................... $120 
Wagon bodies, purchased, number ..................... . 

Cost ............................................... .. 
'fops, purchased, number................... 28 

Cost..................................... $500 
Wheels, purchased, number................ 968 

Cost..................................... $2, 76'! 
Axles and springs, purchased .. .. . .. .. .. . .. $2, 976 
Fuel........................................ $1,968 
Rent of power and heat.................... $250 
Mill supplies.............. .. .. • .. .. .. . .. . .. $125 
All ?th er materials .. .. . . .. .. .. .. .. • • .. .. • .. $2, 400 
Freight..................................... $1,250 

Product.': 
Total value .................................... . 

Family and pleasure carriages, number.: .. 
Value .................................. . 

Public couverances, number .............. . 
Vaine ..•................•.............•• 

Business, farm, Government, municipal, 
etc., wagons, number. 

$111,780 
11 

$1, 105, 
1 

$500 
134 

$1,300 

$82, 755 
294, 100 
$13, 120 
G66, 500 
$21,324 
$2,085 
$7, 315 
$3,192 
$2,G65 

$10,546 
330 

$2,24-1 
1 

$10 
243 

$1,915 
2, 716 

$6, 438 
$8, 751 
$3, 261 

$122 
$188 

$3,l46 
$1,'133 

$248, 182 
493 

$-14,647 
3 

$1, 150 
271 

$2, 980 
8,000 
$505 

26, 500 
$910 
$125 
$315 
$75 

8 
$100 

11 
$170 

96 
$250 
$150 
$330 

$8, 675 
38 

$3, 400 

920 '$14, 703 

$278, 091 $1, 333, 685 
649, GOO 3, 586, 800 
$2" 042 $177' 901 

1, 946: 880 10, 651, 035 
$64, 770 $360, 088 
$25, ,142 $71, 272 
$33, 128 $99, 793 
$8, 727 $60, 729 

$24, 110 '$70, 434 
$12, 379 $87, 665 

807 4,132 
$7, 822 $18, 903 

990 96 
$8, 09-l $1, 880 

97 421 
$1, 306 $5, 020 
13, 822 53, 895 

$25, 733 $107. 484 
$20, 696 $78, 292 
$7, 934 $3•1, 5G9 

$105 $2, 921 
$1, 540 $15, 467 
$8, 673 $110, 842 
$6, 190 $24, 425 

$754, 426 
2, 251 

$218,201 
3 

$600 
2, 474 

$:i, 626, 4·12 
6, 987 

$810, 932 
28 

$16,430 
7, 691 

$2,006 
$635 
$521 
$850 

$9, 101 
41, 000 
$2, 400 

105,000 
$3,600 

$40 
$850 

$2,1 
$385 

8 
$25 

""$666' 
"""$52' 

$235 
$830 

$28, 600 
66 

$6, 170 

"'"iii3' 

58 
$16, 938 

15 
$3, 579 

G, 324 
6,587 
7,088 
7, 779 
7,879 
7, 902 
6, 987 
0,646 
6,3·18 
6,<133 
6,413 
6,511 

57 
62 
70 
72 
6.5 
73 
GS 
5a 
41 
41 
44 
56 

11 
12 
17 

·20 
19 
15 
16 
14 
15 
H 
14 
14 

$873, 942 
$244, 236 
$73, 877 

$517, 762 

$38, 067 

$5, 174, 662 
16, 7-13, 058 

$723,641 
34, 305, 170 
$1, 133,889 

$867,855 
$391,896 
$336, 649 
$263, 285 
$365, 212 

3,821 
$31, 600 

822 
$13,090 

2,224 
$23, 69<1 
231, 559 

$473, 311 
$445, 099 
$114, <167 

$8, 566 
$25, 605 

$360,005 
$95, 792 

$13, 068, 385 
58, 282 

$4, 953, 22·1 
744 

$519, 8'12 
23, 145 

102 
103 

Vaine................................... $20,633 
Antomoblles and other horseless convey· .......... .. 

$26,095 
1 

$292, 6Gl 
1 

5815, 498 
244 

Si, 530 $2, 228, 083 

104 
105 
106 
107 
108 

ances, number. 
Value .............................................. . 

Sleighs and sleds, number................... 8 
Value................................... $195 

All otherprodncts........................... $15, 152 
Amount received for repair work........... $74, 195 

$650 
6 

$170 
$12,715 

$162, 755 

1 
$75 

$200 
$5,000 

$1, 100 $445, 455 
969 602 

$38, 390 $11, 156 
$25, 000 $84, 317 

$178, 474 Sl, 4~2, 654 

......... 582 

.. si;soa· 
$13 100 

$425, 947 
14, 740 

$422, 550 
$423, 509 

$4 095 230 

1 
$165 

20 
$2, .517 

778 
780 
797 
807 
809 
78,l 
7<14 
747 
771 
787 
790 
776 

15 
15 
20 
26 
29 
29 
28 
27 
27 
25 
23 
16 

1 ........ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 ........ 
19 
21 
21 
21 
20 
19 
20 
21 
21 
20 
20 

$30, 099 $1, 74G 
$4, 025 $552 
$5, 570 $257 

$20, 002 $737 

$502 $200 

$522,017 $17,830 
5, 378, 066 91, 000 

$92, 02•1 $•J, 2Q7 
4, 705, 400 187, 500 
$154, 018 $G, 615 
$25, 813 $-160 
$39, 581 $998 
$21, 245 $21G 
$27, 527 $95 
$3, ii~~ $12~ 
$2,889 $80 

542 6 
$2, 653 $60 

339 17 
$2, 492 $227 
31, 481 9-l 

$60, 212 $367 
$43, 413 $282 
$12, 408 $1, 226 

$200 $1,765 '"'$262' 
$16, 576 $1, 332 
$15, 938 $1, 283 

199 
$55, 621 

24 
$3, 599 

6,377 
7,057 
7,649 
8, 4G2 
8,814 
8,423 
7,464 
6,8-16 
6,490 
5, 781 
5,519 
5, 720 

185 
207 
22i 
2·12 
252 
242 
215 
188 
178 
104 
1'16 
153 

16 
21 
25 
31 
33 
31 
26 
26 
19 
19 
19 
19 

$813, 400 
$120, 153 
$73, 176 

$G10, 701 

$9, 810 

$8, 202, 052 
21J. 226, 036 

'1>717,,JGl 
29,5<14,979 
$1, OM, 487 

$5·13, 7<12 
$507, 098 
$681, 432 
$902, 051 
IHOS, 985 
149, 683 

$513, 077 
4, 160 

$81, 330 
3, 784 

$28, 183 
856, 539 

$1, 077, 2f>8 
$852, 062 

$84, 742 
$12,52•J 
$19,991 

$061, 09-1 
$145, 685 

$1, 059, 237 
9,458 

$499, 678 
26 

$4,615 
12, 326 

$42, 609 $15, 910, 173 
Gl 218, 878 

-~~·-~~~- $11,271,S~~ 

33 

$362, 086 $2, 2W 

$Hl,465 
'1-J,586 

$2,570,867 
134 

........ i3' ..... 75·1 $14~:~ril 
$748 $1, 6G8 $26, 151 

$30, 521 $3, 511 $201,588 
$160 989 $31 270 $1 679 799 



CARRIAGES AND "WAGONS. 315 

BY STATES AND TERRITORIES, 1900-Continued. 

-

Okla- Oregon. Pcnn.syl- Rhode South South 1'ennes- Texas. Utah. Vermont. Virginia. WaRhing- West Wisconsin. Wyom· 

I ho ma: van1a. Island. Carolina. Dakota. see. ton. Virginia. ing. 

... ...... ·········· 17 ········-· 7 .......... 1 ·········· 1 ···---····· 2 -------···· 1 47 ----······ 27 
---------- ···--····· $3, 919 .......... 82,000 ---······· $250 .......... $155 ·········-- $-150 ·······--·· $300 $14,339 ........... 28 

1 ······--·· 67 .. --·--·· 18 ·········· 4 1 1 16 2 1 38 ........... 29 
$156 $11, 676 $2,300 $855 $100 $78 ' $2, 180 $908 $150 $6,437 30 ·········· ·········· .......... ··········· ·-------·· 

25 50 4,577 31<1 326 33 599 288 25 197 780 125 238 3,239 16 31 
27 54 4,699 317 335 33 561 291 25 195 788 130 246 3,373 16 32 
31 56 5,104 363 354 42 568 297 33 201 828 135 264 3,480 16 33 
35 60 5,533 405 368 40 600 308 40 205 845 136 293 3,487 19 34 
33 66 5, 761 421 360 44 620 310. 45 197 874 138 299 8,454 19 35 
30 71 5,655 415 318 45 611 323 45 195 787 142 289 3,432 19 36 
30 79 5,317 371 303 46 G51 328 42 194 774 143 255 3,405 17 37 
33 74 5,.256 354 300 42 675 326 40 194 760 H2 256 3,119 17 38 
35 68 5,118 330 312 43 636 319 40 190 765 130 266 3, 14.7 20 39 
34 62 4,838 322 328 42 640 315 39 197 773 123 248 3,150 20 40 
31 53 4, 626 317 343 41. 621 306 3tl 194 824 122 221 3,241 19 41 
26 49 4,.173 301 331 34 611 301 25 193 803 120 218 3,276 15 42 

·········· ·········· 16 ·········· 8 ·········· 1 ·········· 1 ............ 2 . .......... 1 51 . .......... 43 
.......... 1 .......... 18 ----······ 8 ·········· 1 ........... 1 ··········· 2 -·········· l 50 ........... 44 

::::::::::[:::::::::: 18 ····-----· 8 ····-····· 1 .......... 1 ···-··-··-- 2 ·····------ 1 63 ·········· 45 
18 ·········· 8 ······---- 1 ····------ 1 ........... 2 . .......... 1 57 ·········· 46 

::::::::::1:::::::::: 18 ········-· 8 .......... 1 .......... 1 . ........... 2 ··········· 1 52 ---------- 4T 
18 ·········· 7 ·········· 1 ·········· 1 -------···· 2 ............ 1 50 ·······--- 48 

.......... .......... 17 . .......... 7 ······---· 1 ····-··--- 1 .......... 2 ········--· 1 {4 ........... 49 

·······--· .......... 17 ·--······· 7 .......... 1 ·········· 1 . .......... 2 ··········· 1 44 .......... 50 

·········· ·········· 17 ........... 7 ·········· 1 .......... 1 ······-···· 2 ··········· l 39 ·········· 51 
.......... -········· 16 .......... 7 . ......... 1 ···-····-- 1 ········--· 2 ···-··-···· 1 38 ............ 52 

·····-··-· ······---· 16 ........... 7 ·········· 1 ·········· 1 ........... 2 . .......... 1 42 .......... 1 53 
.......... .......... 16 . ......... 8 . ......... 1 ·········· 1 ··········· 2 ............ 1 39 ··········1 54 

1 .· ......... 62 ·········· 17 ········-- •! 1 .......... ........... 15 2 1 38 . ......... 55 
1 ............. 63 ·········· 17 .......... 4 1 ........... 16 2 1 38 . ......... 56 
1 ........... 69 . . . . .. . . . . . 19 . ......... 4 1 1 ······-···· 18 2 1 38 ........... 57 
1 ........... 72 ·········· 19 ······---- 4 1 1 ........... 19 2 1 38 . ......... 58 
1 79 ···--····· 19 ....... .. 4 1 1 . .......... 20 2 1 38 ········-- 59 
1 ............ 78 ·····----· l6 ·········· 7 1 1 ............ 13 2 1 38 . ........... 60 
1 ............ 81 . .......... 16 ········-· 5 1 1 ··········· 13 2 1 38 ............. 61 
1 ······---- 74 ........... 17 ·········· 4 1 1 . ........... 14 2 1 38 . ........... 62 
1 ........... 59 ·······-·· 16 -········· 2 1 ' 1 ........... 16 2 1 38 ........... 63 
1 --········ 58 ........... 18 . .......... 2 l ········· -·---······ H 2 1 38 . ........... 64 
1 ............. 55 ·----····· 18 ·········- 2 1 ......... ........... 18 2 1 38 . ........... 65 
1 ........... 55 ······-··· 18 . .......... 2 1 ----····· ........... 19 2 1 38 . ............. 66 

8995 S5, 864 8393, 101 ss1, 146 815, 995 $3$~~~ $42, 906 822, 039 $2,331 $14, 535 $54, 655 $9, 724 811, 604 S370,099 Sl, 36G 67 
8160 $3, 618 $87, 2tl0 $12, 395 $2, 118 srn, Mu $7, 604· $1, 050 $2, 234 $14, 433 $5, 438 84,824 $15, 347 $270 68 
8372 $464 $38, 407 $1, 936 $2,540 $317 $4, 339 $4, 021 $309 $2, 902 $5, 678 $816 $1, 504 $38, 320 &106 69 
$433 $1, 572 $240, 027 $11, 815 $11, 328 $1, 765 $23, 669 $10, 014 $972 $8, 718 $33, 224 $2, 820 $5, 276 $309, 680 $690 70 

$30 $210 $27,407 $5, 000 $9 ........... $1, 332 $400 ········· $681 $1, 320 $650 ............. $6, 752 . ~ ...... -. 71 

814,681 $49, 603 $8, 215, 741 $215, 313 $211, 039 $31,4G2 $.119, 544 $197, 030 $26, 317 $110, 709 $622, 782 $112, 039 $182, 719 $3, 346, 621 $29,227 72 
·14,500 86, 000 11, 036, 368 665,000 1, 095, 900 136, 672 3, 983, 000 720, 000 117,000 1, 034, 333 3, 792, 500 368, 200 1,390,800 30,213, 773 186,500 73 
$2, 125 $9, 945 $475, 898 $21i, 169 $23, 773 $5, 951 $98, 604 $31, 003 $,5, 590 $17,580 $90, 809 $20, 100 $40, 334 $933, 158 $11,250 74 

180,500 569, 160 25,510,432 1,372,093 1,039,840 362, 960 4,022, 750 1, 967, 700 201,000 1,008,657 4, 732,400 1,028,350 2, 101,300 22,354,361 824,000 75 

$4$~~g $20, 195 $709, 218 $47, 951 $32, 982 $11, 907 $132, 310 $61, 328 $7,250 $35, 789 $144, 704 $38,415 $61, 480 $896, 645 $11, 700 76 
$575 $216, 500 $14, 815 $18, 850 $906 $13,898 $6, 777 $·144 $3,5155 $49, 252 $..l,865 $3, 650 $185, 751 '"'$i;485" 77 

$1,360 $3, 372 $289, 834 $22, 263 $H,640 $1, 715 $38, 965 $14,8.~0 $2, 360 $8, 729 $17, 786 $6, 605 $15, 762 $239, 743 78 
$710 $2,525 $191, •196 $11, 703 $10, 407 $1,255 $8, 158 $6, 038 $1, 185 $3,227 $25, 681 $3, 800 $7, 668 $113, 965 $900 79 
$590 $1, 370 $107, 288 $6, 812 $21, 650 $685 $9, 312 $4, 180 $545 $2, 583 $44, 040 $4, 137 $4, 370 $181, 203 $100 80 
8196 $600 $144, 697 $13, 733 $1,493 $168 $16, 621 $16, 597 $2,400 $1,463 $17, 089 $79-1 $3,539 $35, 990 . ~ .. --..... 81 

50 40 4,61i5 113 549 82 837 60 .......... 157 2, 258 3 24'1 1,1G8 ···-··---· 82 
$500 $400 $36,m $2,427 $2, 691 $130 $2, 725 $605 ···--···· $835 $9, 637 $1-10 $2,096 $21,871 .............. 83 
100 ........... 40 10 22 564 18 ········· 4 203 ·····-····· ............ 107 . ............ 84 

ssoo $8, 669 $832 $.% $254 $4, 265 $75 .......... $84 $1, 100 """"iii" ....... iiio· $2,rn8 ............. 85 
6 15 1, 761 87 9'1 67 12•1 398 ··-······ 130 3,1.1 917 .............. 86 

$48 $155 $17, 785 $1, 167 $1,030 $725 $753 $2, 517 

:·~~j~f 
$1, 109 $3,564 $662 $1,520 $9,476 ............. 87 

204 342 183,389 5,881 21,632 283 35, 667 7,432 3,300 49, 717 3,422 7,263 118,010 ................. 88 
$472 $1,200 $323, 924 $21, 61'1 $28, 775 $55(i $64, 852 $15,301 $10,460 $76, 688 $9,408 $13, 785 $164,603 .............. 89 
$454 $1,089 $345,587 $12,887 $26,28'1 $350 $29,.129 $11,493 $l!J~! $7, 964 $50, 844 $5,950 $8,119 $1G8, 221 ·····$as5· 90 
$336 $3,415 $78, 103 $7, 639 $3, 747 $2, 824 $7, 892 $8, 253 $5,'112 $12, 147 $3, 676 $4~~~ $59,844 91 

·······--· $168 $8, 157 $1, 785 $45 $160 $1, 206 $1, 209 $265 $707 $531 $1, 231 $625 ···---$25' 92 
$110 $389 $14, 776 $1, 132 $585 $240 $1, 432 $372 $62 $1, 308 $1, 029 $545 $66'1 $12,664 93 
$405 $2,375 8175, 330 $19, 882 $15, 011 $1, 790 $82,428 $11,629 $924 $7, 111 $32, 144 $6,275 $8, 919 $191,290 $2,532 94 
$925 $1,830 $76, 972 $3,052 $9,041 $1, 846 $6, 694 $4,823 $1, 575 $2, 793 $16, 237 $,5, 430 $6,251 $129,474 $550 95 

$44,800 $128,425 $8, 342, 662 $631, 711 $428, 082 $86,495 $1, 127, 898 $555,574 $63, 978 $321, 815 $1, •173, 17ll $289, 068 $427,288 $6, 956,341 SG5,485 96 
84 169 41, 608 339 5,037 92 1,854 788 59 52-1 13, 087 3Q7 1,387 36, 359 29 97 

$6,345 $18, 984 $2, 833, 858 $51, 385 $236,258 $8, 555 $164,585 $59, 390 $4, 470 $43,009 $646, 703 $'27, 785 $108,590 $2, 024,402 $-1,200 98 
6 4 145 6 <J 3 125 22 21 ........... 39 3 12 101 ........... 99 

$1,000 $425 $29, 295 $600 $500 $1, 200 $17, 730 $9,475 $2, 250 ·--·-i;2titi" $11, 100 $1, 300 $2,300 $31, 900 100 
29 154 27, 4·18 1,031 1,826 130 11, 842 1,096 254 10,043 451 3,785 70, 464 139 101 

$2, 775 $15,580 $2, 197, 670 $109,140 $66, 623 $16,130 $593, 995 $94,540 $19, 130 $77,432 $383, 792 $61, 800 $156,006 $3, 321, 56·1 $26,050 102 
............. ............. 68 4 ............. ... -.... -. ········-·· ........... ........... ............ 1 ··········· .............. 17 . .......... 103 

............................ $68,•100 $775 ........... •'""'i2' ............ .......... ·······952· $1, 115 ....... 956' . . -........ -.. $14, 550 . .... -- .. r4 
41 5,568 1'17 ............. ............. ········-- 150 13 31 17,695 .......... 105 

$10 $90 $120, 029 $7,410 ··-··-····· $170 .. $i62; 34.i .. "$53; 796. $4,050 $22, 723 $240 $6,060 $600 $331, 252 .. ........ 106 
815,660 $23, 086 $230, 720 $30, 076 $23, 649 $18, 155 $4,850 $39, 101 $55,480 $43, 215 $16,005 $333, 326 $5, 200 107 
819,010 $70, 260 $2, 863, 190 $432 325 $101 052 $47 285 $249 244 $338, 373 $29 228 $139 050 $374, 746 $148, 908 $143, 787 $899, 347 $30, 035 108 



316 MANUFACTURES. 

Montana. Ne· 
braska. Nevada. 

New 
Hamp
shire. 

TABLE 8.-CARRIAGES AND WAGONS: 

I 
New New N North North 

Jersey. Mexico. ew York. Carolina. Dakota, Ohio. 

-------------------- ----- --------·----1----1----1-----'-----'---- ------

109 

110 
111 
112 
113 

114 
lln 
llfi 
117 
lW 
119 
120 
121 
122 

123 
124 
12.S 
126 

127 
128 

129 
.130 
WI 
132 

ms. 
134 I 
135' 
136 I 

137 
138 
139 
140 

141 
142 
143 
144 
145 
146 
147 
148 

149 

150 
151 
152 

153 

154 
15" ' 
156 i 
lfJ71· 
lfiR 
159 

160 
161 
162 
163 

16·1 
161i 
166 
167 

168 

169. 

170 
171 

172 
173 

174 
175 
176 
177 
178 
179 
180 
181 
182 
183 

184 
18fi 
186 

Kinds and quantities of products: 
Family and pleasure carriagcs-

Aggregate .................................. . 
Two-wheeled-

'l.'otul................................ 5 
Carts and cars................... 6 5 0 

493 11 38 2,251 

Gigs ....................................................................... . 
Sulkies and skeleton carts...... . ........... ... .. ..... .......... 1 

Four-wheeled, for 1 or 2 persons-
Total . .. . . .. .. .. .. .. .. . .. . .. .. .. .. . .. 392 26 

~l:~~1g~8:::::::::::::::::::::::: .......... ~. 3i~ ....... ~~-
Driving witgons........ ...... ... . ........... 2 5 
Pony and park wagons ......................................... . 
Road wagons.......... .. .. . .. . .. .. . .. . .. . .. . 13 
Runabouts...................... . .. .. . .. .. .. 27 
Spiders, stanhopes, and tr1q:i~.... . .. .. .. .. .. . 3 
Buckboards..................... . . ... . . . . .. . 12 

Fonr-wbeeled, for 3 or more persons-
Total...................... ...... .... 1 

Road wagons .............................. . 
96 
2ti 
41 

10 

6 
l 

1,854 
674 
55 

592 
l 

351 
51 

108 
22 

896 
01 

207 Surreys and JJba.etons ...................... . 
Victorias, cabriolet,, aml vis· ........... . 1 .................... . 

a-vis. · 
Broughams, landau•, etc .................. . 
Traps, spiders, brakes, and tnl· .......... .. 

lyhos. 

l 
7 

12 
5 

Con.ches .................................................................. .. 
Park wagons.................... .. .... . .. .. . . . • ... .. .. . . . .. . .. .. 100 
Mountain wagons .... . .. .. . .. .. l 20 5 9 
Buckboarcls..................... . . ... . . . .. .. . . • .. . . . . . .. .... . .. . 2 

Publio conveyanccs-
Total... ... ... . . .. .. . ..... . . . .. .... . . .. . . . .. . 3 ..•....... 

Backs, omuibu•es, cabs, etc............ 1 3 .......... 3 
Hotel coaches and opera buses ......................................... ......... 1• 
Hansoms .......................................................................... . 

Business 11·ngons- · 
Total. ...................................... . 81 

10 
51 

146 ........ .. 
33 ........ .. 
SG ......... . 

Express and baggage-transfer w11gons .. 
Deliv.ery wagons for light packages .•.. 
Furmtnre vans and wagons, and cara· ............................... . 

vans. 

2,200 
593 

1,045 
326 

Drays ancl trucks........................ 2 5 .. . . . . . . . . 39 
Dump dirt wagons an cl cnrts......... •• • . . ... .. . .. . . • . • .. .. . .. .. .. . . . . .. 62 
Coal wagons and carts......... .. .. . . . . • .. . . .. . . . . .. 2 . .. .. .. .. . 22 
Ice wagons.............................................................. 36 
Log and ore wagons .. .. . .. . .. • . . . . .. . . . 3 . . • • . .. .. . . . .. . . .. .. 15 
Hearses .......................................................................... .. 
Tradcwagons ................. ·.......... 15 20 .......... 44 
Streetsweepcrsnndsprinklers, and gar- . ........... . .... . .... . ......... 18 

bage wagons nnd carts. 
Handcarts, etc ................................................................... .. 

Government, municipal, etc., wagons-
Total........................................ 3 .......... .......... 19 

Ambulances............................ l .............................. . 
Police anrl fire patrol, and hose wagons 2 .. .. . . .. .. . . .. . . .. .. 18 

ancl prison Yans. . 
Mall and m!iilcarrlers'wagonsnncl cnrts ............................... .. 

Automobiles and other horseless conveyances-
Total.................................................... 1 .......... 1 

Pa.'l.•enger and pleasure................. ..... ....... 1 .. .. .. .. .. l 
Delivery nnd transfer ............................................................. . 

Farm wagons an cl carts-
Total........................................ 50 

Light wagons and cn.rts ............................ . 
Heavy and dump wagons and trucks... 50 

Sleighs and slcds-

125 
25 

100 

Total... ... . .. . . • . . . .. . .. . .. .. .. .. . .. . . • . . .. . 8 1 
One-seated, and speeding or rncing... •. 7 1 
Two-seated.............................. l l ........ .. 
Sleds, horse, including "bobs" ........................................ . 

Parts manufactured, not included In abovc-
Carrlage bodies, number . . .. . . . . .. . .. . • .• . .. •. .. . . . . .. 3 
Wagon bodie", number . . . . . .. . . . .. .. . .. . .. . 7 44 
Tops, number............................... 3 12 
Wheels, number................... . . • • • . . . • 194 12 

Miscellaneous-

255 
40 

215 

969 
487 
138 
344 

13 
28 
2 

434 

6, 987 

1,595 
1, 220 

22 
353 

3, 711 
1, 695 

1G9 
155 

32 
200 

1,268 
148 
44 

1,681 
. 214 

787 
127 

313 
142 

34 
39 
8 

17 

28 
13 
9 
6 

6,858 
600 

2,815 
68 

501> 
GOO 
204 
61 
14 
22 

613 
9 

1,344 

17 
4 

11 

2 

244 
161 
83 

816 
281 
535 

602 
295 
270 
37 

27 
151 

37 
210 

66 

66 
24 

...... iii" 

24 

8 

85 
24 
53 

2 

3 

2 

18 
3 

15 

P11rts manufactured, number .............................................. . 57 .................. .. 

Com!i'arison of products: 
3o 55 231 

58, 282 

2,890 
2,278 

211 
401 

48, 992 
20,870 

.187 
2,029 

74 
16, 912 

6,391i 
1, 006 
1, 113 

6,400 
1,479 
2,819 

452 

418 
169 

60 
389 

90 
52•1 

744 
611 
89 
44 

11, 979 
1,303 
4,458 

126 

U65 
511 
327 
83 
32 

203 
l, 282 

23 

2,636 

9,458 

390 
389 

1 ........... 
8,483 
7, 753 

132 
11 
15 

523 
15 
11 
23 

585 
234 
240 
57 

7 
37 

........... 

....... iii" 

........... 

61 

········ 
61 
32 

17 

10 
2 

........ 
·······-
········ ········ 

213, 878 

3,502 
1,826 

16 
1,660 

178, 407 
143, 485 
10, 191 
6, 751 
1,307 
9,526 
2, 907 
2,38.'\ 
1,855 

31, 969 
3, 170 

22,ll05 
642 

1,289 
2,580 

80 
565 
220 
018 

26 ........ ·13 
26 ........ 29 

764 
48 
87 
9 

121 
19G 

8 
8 

210 

14 
2 

10 

........ 2ii" ...... 2. 
1 

55 

14 

15, 188 
S,385 
9,0'14 

214 

244 
103 
1'17 

96 
. 92 
202 

1,593 
H 

98 16 

H 

7G 
35 
40 

~i ......... i ........ . 
16 

582 
551 
31 

11, 068 
2,012 
9,056 

14, 7'10 
9,287 
3,278 
2, 175 

1, 355 
613 
402 

1,479 

983 

i25 

15 ·-······ 1 

131 
121 

13 

11,546 
9,022 
1, 924 

13 
7 
6 

-·······-·· 
256 
481 
373 

1, 577 

·100 

101 

19 29, 322 
10 5,.105 
9 23,917 

75 8, 575 
23 132 
23 10 
29 3, •l33 

11 
11 

16 

8 

177 
245 

1, 626 
72, 704 

421 Number of establishments reporting for both 
years. 

Vaine for census year .......................... . 
Vaine for preceding business yellr ............. . 

$70, 220 $198, 917 
$60, 170 $168, 569 

$8, 675 
$6, 200 

$G06, 628 $3, 058, 560 $20, 800 $11, 398, 113 
$531,414 $2, 663,522 $17, 900 $10, 227, 456 

$614, 138 
$480, 331 

$26, 754 
$6,510 

$13, 500, 755 
$11, 91:14, 813 

Power: 
Number of establishments reporting........... 1 14 
Total horsepower....... .. .. .. .. .. .. . . • .. . . . • . • • 6 81 

Owued-

28 68 
666 1,295 

Engines-
Steam, number..................... . ...... ..... 1 1 18 35 

Horsepower..................... . ........... 10 6 
Gas or gasoline, number............ 1 12 

Horsepower..................... 6 66 

.}~i~1~~1;;~'.················ ••.•••••••••••••.•••••.••••••••• 
327 895 

3 15 
8 101 

11 3 
213 36 

1 22 
190 

4 2 
74 8 

Electricj horsepower .................. , ................................ . 
Other k nd, horsepower................. . . . .. .. . . . . . 5 ......... . 

Furnished to other establishments, horsepower .............. _ .. _ ............. .. 

17 49 
25 16 
80 2 

201 
G,040 

145 
4,395 

31 
283 
31 

1,002 
l 
5 
l 
7 

35 
662 

33 
619 

2 
13 

3 
25 

........... 

........... 
··········· -·········· 

5 
26 

1 
6 
4. 

20 

........ 
···-···· 
········ ........ 

122 
5,099 

76 
4, 119 

29 
392 

3 
80 
IO 

217 

············ ............ 
201 5 .... .... 285 
147 6 
178 ········57· :::::::: ........... . 
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BY STA'I'ES AND TERRITORIES, 1900-Continued. 

Okla· 
homa. Oregon. Penrn•yl

vania. 
Rhode 
Island. 

South South 
Carolina. Dakota. 

Tennes
see. Texas. Utah. Vermont. Virginia. Washington. Virginia. sconsm. ing. West I Wl · Wyom-1 

~~~~~~~~~-1~~~-1-~~~1~~~-1-~~-<~~~-1-~~~-~-~,-~~-<--~~·l-~~-<~~~-1-~~ 

84 169 

37 112 
35 65 

1 
18 

................. 24· 

........ 2. :::::::::: 
4 

47 •JS 
37 20 
1 16 

............ ·········· 
9 ........ .. 

41, 608 

970 
91'1 
39 
17 

36,3:\9 
21, 750 

7Ul 
3,207 

]~) 

3, 155 
2,800 

7R9 
3, 746 

4, 279 
5H:l 

1,958 
64 

339 

1 
1 

5,037 

48 
45 
1 
2 

92 1, 854 788 59 524 

229 63 3 9 
221 45 3 7 

.......... ·---·--··s· ----- .. ~~- .................. :. 
825 4, 989 80 11261 

75 4, 296 55 831 
13 ........... 3 139 
~7 90 8 73 

""""'i;i' ....... 577· """"i4" 11~ 
52 25 .......... 1 
5 ............................... . 

32 1 .......... 64 

13 .......... . 
5 
4 

12 
11 
1 

364 
136 
157 

464 
290 

9 
54 
7 

47 
18 
G 

33 

26 
12 

13 

. 261 30 

506 
347 

4 
31 
2 

56 
3 
5 

58 

2m ................. "2" . 

634 4 ................... .. 5 
53 

·20 ......... 4 
388 .............................. . 9 -········ ......... .. 

13, 087 

556 
547 

307 

39 
39 

1;387 

7 ..................... . 
2 

11, 952 198 
10, 506 65 

367 5 
49 63 

6~~ ........ 27· 
293 29 

6 
51 

1,048 
468 
51 

124 
3 

100 
43 
16 

243 

• 579 
61 

422 
7 

70 332 
35 206 
13 53 

28 
57 10 12 

36, 359 29 109 

45 .......... 110 
36 .......... Ill 
1 -------··· 112 
8 ····-····· 113 

23, 968 
16, 111 

425 
565 
38 

5, 175 
1, 160 

115 
379 

19 114 
9 115 

.......... 116 

.... · •.•••• 117 
-------··· 118 
•. ,. •••••• 119 
.......... 120 
.......... 121 

10 122 

12, 346 10 123 
5,138 ·-------·· 124 
3,361 ··--·-···· 125 

83 ··-··- •••• 126 

13 .......... 127 
352 .... ····-· 128 

~~~ :::::::::: ::::::::::: :::::::::: ------ .. ·5- :::::::::: ::::::::: ::::::::::: ......... 2. ::::::::::: .. --:····5· ··--··i:28a· :::::::::: m 
~ 5 1 
98 :::::::::: ::::::::::: :::::::::: ......... s ........ i4. 25 ......... :i. i lg 5~ 2' 0~g ....... ~~- I~~ 

4 145 125 22 21 39 12 101 .......... 133 
6 4 105 4 3 125 10 21 35 3 12 96 .......... 134 

:::::::::: :::::::::: ......... ~~- ........ ~. ::::::::::: :::::::::: ::::::::::: ------ .. ~- ::::::::: ::::::::::: ......... :. ::::::::::: ::::::::::: .......... ~- :::::::::: 1~· 
29 129 16, 296 928 157 96 2, 1127 703 5'J 240 1, 559 411 406 9,516 .......... 137 
5 19 3, 923 274 2 12 345 86 14 39 96 60 68 1, 8'14 .......... 138 
7 55 5, 769 395 57 63 867 321 31 90 619 255 195 3, 906 .. - - -••.•• 139 
1 1 188 22 5 21 11 ......... ........... 13 14 9 77 ········-· 140 

11 
1 
I 
1 1 

I 
........ i ......... .j. 

1 . 48 

25 
11 
14 

4 

492 
352 
572 
146 

53 
~o 

2,075 
76 

2,620 

14 5 21 
79 3 
7~ ......... (;. :::::::::: 

•···•···•· 68 ........ .. 
5 .................... . 

50 4 ........ .. 
···--····· .• ........... ·········· 

,1 7 ........ .. 

151 60 2 
8 11 

60 16 
55 26 

549 103 
l ................. .. 

58 61 7 
6 1 

4 

10 H2 19 
50 212 1 
8 210 4 
2 16 

11 165 

26 ···---··.so· ........ 4ri 
6 1 1 

35 17 

19 
8 

30 
7 

20 
2 

40 
5 

624 .......... 141 
164 ····-····· 142 
216 .......... 143 

80 .......... 144 
132 .......... 145 

16 .......... 146 
1,759 .......... 147 

38 .......... 148 

,660 .......... 149 

4 4 .......... 1 55 .......... 150 
28 ....... : •• 151 

61 .............................. . 
42 
11 

1 ............................ .. 
l 4 ......... 1 24 .......... 152 

8 .............................. . 2 ............................. . .......... 153 

08 
57 
11 

11,086 
5,125 
5,961 

5,563 
4,069 

667 
827 

,1 ........... .......... •.••••..••. .......... ......... ........... 1 ........... ........... 17 .......... 154 
1 ........... .......... ........... .......... ......... ........... 1 ........... ........... 17 · .......... 155 
3 ................................ ·•••••••·· ............................................................... --1····· .. ··- 156 

103 1, 669 3•l 9, 711 389 200 1, 025 8, 481 40 3, 376 GO, 893 139 157 
49 1,11'12 7 •1,979 122 ......... 198 7,147 9 2,985 6,955 .......... 158 
5'l 227 27 4, 732 267 200 827 1, 334 31 391 53, 937 139 159 

147 ........... 12 ........... .......... 150 952 13 956 
1~ ................... 2 ...................... --······· 

130 ::::::::::: 10 ::::::::::: :::::::::: ·····i5(J° 

2.Jl 11 
Ci~~ ......... 2 ........ 955· 

·31 
20 

,j 

7 

17,695 .......... 160 
4,576 ·-------·· 161 
1,872 ·········- 162 

11,2·17 .......... 163 

2 .......... 41.1 22 88 6 23 83 3 12 77 ·1 26 168 .......... 164 
3 .......... 709 23 294 16 141 96 2 50 223 37 100 •llO .......... 165 

77 .......... 392 18 42 .•• 159 76 130 6 79 36 110 8.11 .......... 166 
16 2,000 217 689 ·······10 569 MS 158 782 76 86 1,812 .......... 167 

................................ ····'---·· ..................................................................................................................... 168 

4 22 690 65 43 10 75 65 129 26 55 313 5 169 

$11, 725 $102, 510 $7, 465, 236 $564, 587 $351, 3•19 $67, 340 $1, 086, 921 $467, 285 $63, 978 $247., 7H $1, 0·13, 541 $266; •118 $319, 387 $5, 644 1592 $27, 950 170 
$10, 100 $82, 900 $6, M9, 088 $U05, 815 $268

1
807 $58, 625 $864, 361 $409,451 $53,826 $222, 508 $877, 738 $215, 487 $290, 755 $5,013, 699 $2~, 650 171 

1 
8 

5 
34 

1 3 
8 16 

1 
4 

14 

192 
4,210 

138 
3,370 

36 
·l35 

9 
155 

5 
130 

1 
8 

50 
62 
4•1 

8 
127 

1 
8 
4 

75 

13 
192 

11 
l(il 

1 
6 

5 
•11 

1 
5 
3 

28 

19 
810 

18 
768 

2 
5 

14 
129 

9 
115 

1 
3 

2 
13 

1 ...................................... .. 
10 

44 
708 

18 
202 

2 
20 
21 

439 
1 
5 

35 
737 

28 
585 

1 
12 

3 
115 

8 
•JO 

1 
8 

14 
370 

113 
4, 955 

l 172 
2 173 

11 102 .. -·· -· ... 174 
339 3.959 ·········- 175 

3 . 18 1 176 
23 139 2 177 
1 1 .......... 178 
8 10 .......... 179 

2 ........... 23 .......... 180 
5 ........... 807 .......... 181 

11 ............................................ 182 

.......... ··········· ·········· ··········· ······-·--- ········· ······--·-- 1 ............................................. 183 

80 ........... 8 37 11 13 
50 15 ....................................... . 
1 ........... .......... 4 .................. . 

12 2•1 27 ... .... .... 30 .......... 184' 
30 ........... ........... ........... 10 .......... 185 
6 ....................................................... 186 

1 Water motor. 
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187 
188 
189 
190 
191 
192 
193 
194 
195 
19G 

Establl~hments claFsified by numberor persons em
ployed, not including proprietors and firm mem
bers: 

MANUFACTURES. 

Montana. br~s~a. Nevada. 
New 

Hamp
shire. 

TABLE 8.-CARRIAGES AND WAGONS: 

New ..,Nexe
1
:vco. New York. North I North 

Jersey. .,. C~rolina. D1tkota. Ohio. 

Total number of establishments ...•............ 9 45 3 73 288 8 893 mo 13 543 

li~£~~1~.~~~~::::::::::::::::::::::::::::::: ~ ~ i 3~ l~~ 7 ~~5 ~~ ~ 1~ 
51020....................................... 6 12 20 117 1 298 43 2 202 
21 to 50 . . . • . . . • • . . • . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 1 1 lG 47 3 45 
51 tolOO....... .............................. ............ .......... .......... 1 2 12 5 23 
101 to 250 . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 1 2 9 . . . . . . . . . . . . . . . . . . . 20 
251 to 500.................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . • • . • • . . 1 . • . . • • • • • 4 . • . • • • . . . • . . . . • • • . . 2 
501!01.000................................................................................................. 1 ........... •····•·· 2 
Over 1,000 ............................................................................................................................................ . 
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BY STATES AND TERRITORIES, 1900-Continued. 

Okhi
homa. Oregon. vanla. Island. Carolina. Dakota. 

Tennes
see. Texas. Pennsyl-1 Rhode South ·south 

,-1--1 -1--1--
Utah. Vermont. Virginia. Washing- West Wisconsin, W

1
.Ynogm. -ton. Virginia. 

8 27 872 69 59 15 99 78 5 86 199 28 80 436 7 1'57 
2 120 8 3 . 4 24 14 27 43 3 18 96 2 188 .... _ .. 1 1g ~5! ~t ~~ I ii ~g ...... T ~5 1~~ ig i? 2:~ ~ i~g 

.... _..... .......... 36 6 4 s 2 .............. -..... 5 2 2 11 _ ......... 1m 

:::::::::: :.::::::::: 
1t ................... i. :::::::::: ......... 2. :::::::::: ::::::::: ::::::::::: i .................... ~. ~ ::::::::::ii~ 

.......... .......... 1 .......... ........... .......... ........... .......... ......... ........... ........... ........... ........... 3 .......... 194 

.......................................................................... ·········· ......... ........... ........... ........... ........... 1 .......... 195 

......................................................................................................................................... •••••••••••• .......... 196 
I 



320 . MANUFACTURES 

HISTORICAL AND DESCRIPTIVE. 

In this country, for nearly the who1e of the first two 
tenturies after its discovery by Columbus, there were 
no coaches or carriages in use. There were very 
~ew in use in the succeeding century until after the 
Revolution, and most of these were imported from 
England. The travel was on horseback, and the only 
vehicles used were wagons, built by the wheelwright 
and blacksmith, and noticeable more for their strength 
than for the beauty of their construction. The old
time "Conestoga" wagon derived its name from the 
Conestoga, a stream in Lancaster · county, Pa., and 
was famous in its day, prior to the building of railroads, 
as the means of conveyance between Philadelphia and 
the western parts of Pennsylvania. The Conestoga 
was a long wagon with very broad, heavy, iron-tired 
wheels, canvas-covered top, and with the front and back 
ends higher than the middle of the body. It was drawn 
by four or six yoke of oxen, and in later yeat'S by four 
or six horses. Similar wagons were afterwards used in 
the mountain districts of North Carolina, East Tennes
see, and Georgia, and on the Western plains, where 
they received the name of "prairie 8Chooners." For 
travel in.the newly opened regions and over rough roads 
''Concord" wagons were much used, first in the Eastern 
states and later in the Pacific states. 

The first line of mail stages between Boston and New 
York was established in 1'784, prior to which time the 
mails were fortnightly carried on horseback. Stage
coaches did not come into general use until about 1817; 
the rnck and boot were of American invention. In 1791 
there were only 1,905 miles of mail roacls in the· United. 
States; but during the first half of the next centnry the 
roads were greatly improved, ancl with them mail facil
ities and stagecoaches, which usually accommodated 9 
passengers inside and 6, including the driver, outside. 
About the midclle of the eighteenth century there were 
not more than four or five coaches.in New York city 
and in Philadelphia only 37 :four-wheeled chaises, thougl~ 
single chaises were more numerous; in 1772 the number 
of four-wheeled carriages in Philadelphia had increased 
to 88, including 3 coaches and 2 landaus. 

After the Continental Congress had organized the 
Gov~rmnent, "the importation of coaches, chairs, and 
carnages of all sorts from England was forbidden." 
In 1794 Congress, looking on carriages as articles of 
luxury, impm;ed a tax upon them. At that time there 
were in Philadelphia 33 coaches, 157 coachees, 35 char
iots, 22 phaetons, 80 light wagons, and 520 chairs and 
sulkies. 

Omnibuses were introduced into this country about 
1830, on Broadway, New York city, and their number 
increasecl largely, but they were driven out by street 
cars. 

A consideral1Ie number of so-called manufacturers of 
carriages and wagons are in reality merelv assemblers 
who slip on the wheels, attach the. top to· the carriag~ 

I 
part, adjust and tighten the bolts and nuts, and touch 
over any part of the polished parts accidentally marred 
in transport from the several factories to the assem
bler's repository, or so-ealled factory. 

Some idea of the number of the various changes and 
improvements in the industry may be gathered from 
the number of patents granted in connection therewith. 
The United States Patent Office bas a separate division 
(No. 10, class 21) especially for carriages and wagons 
and parts thereof, and an examination of the ·1·ecords 
shows that from it8 establishrnm1t in 1836 to January 
1, 190~, patentti to the number of 26,307 have been 
granted for this class alone. A considerably larger 
number have been granted for some of the articles used 
in the manufacture. 

In the census classification of carriages .the line of 
demarcation was with reference to their proposed use, 
either as family or pleasure carriages, or as public 
conveyances, and as to the first, with rr,ference to the 
number of wheels, whether 2 or 4, and the number of 
persons to be accommodated, whether from 1 to 2, or 3 
and over. In considering in a descriptive way the vari
ous varieties of vehicles manufactured another feature ' . 
can very fitly be incorporated, viz, the way in which the 
oecupants are seated with reference to each other and 
the moving direction of the vehicle. In the description 
of the several vehicles it will be understood that all the 
occupants face to the front unless otherwise specified. 

Two-wheeled Conveyances require shafts which are 
more oi· less rigid, as the horse has to bear part of the 
load, whereas in four-wheeled vehicles the animals have 
simply to draw. Of all the two-wheelers in use in the 
English-speaking world, the gig is probably the oldest 
and most typical. It is a one-horse conveyance, the 
body of which usually rests on two or more semi-ellip
~ical springs. It is intended to carry only 2 persons, 
and frequently has a hood or top, though not neces
sarily. Gigs intended for physicians usually have such 
an attachment. Its best known variety is the stan
hope. The dogcart, for one horse or for tandem driv
ing, accommodates 4: persons, back to hack. The 
body rests on semi-elliptical springs, and is furnished 
with appliances for shifting the body, or the seat, so 
that the load may be balanced and the weight taken up 
as far as possible from the horse's back. This form of 
conveyance was originally intended for hunting pur
poses, and carried clogs, hence the name. The sulky 
is used in speeding trotting or pacing horses and is pe
cu1iar to the United States, the only country in which 

. such horses are raised or used to any appreciable ex
tent. It is of very compact and slight, though strong 
build, and seats 1 person. During the last decade the 
pneumatic tire, so 1mwh used in bicycles, was applied to 
the sulky, and the trotting record was at once lowered. 
The skeleton or road cart, which is constructed in a 
variety of fo1'ms, is a cheap modification of the sulky, 
with the addition of convenienc.es for carrying articles 

t 

:j 
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of greater or less bulk. It is light in construction, 
hung low, and is extensively used in the agricultural 
regions of this country. The Irish jaunting car differs 
from roost other two-wheeled vehicles in having very 
low wheels, over which the body is placed, the occu
pants sitting back to back and facing outward, thus 
traveling sideways. The hansom cab is a one-horse 
vehicle, and one of the most useful public convey
ances, admirably adapted for use in the narrow, crowded 
streets of great cities. ·It was invented in 1835 by 
an Engfo;hman, from whom it took its name, and it had 
its chief development in London. The body of the 
hansom (with pan~led hood) hangs between the wheels, 
and the driver's seat is behind and above the body, 
from which position he is enabled more readily to 
control the horse. The whole is so balanced that little 
if any of the weight rests on the horse's back. 

Four-wlieeled Covered Chrriages.-The coach is a 
family carriage with either full-paneled body or quarter 
panels, and is intended to carry four inside and two on 
the coachman's seat in front. The body is suspended on 
elliptical springs alone or in combination with curved 
C springs back and front. This latter method of sus
pension is called "double suspension." The coach is 
sometimes constructed with additional outside seats, and 
used with 4 horses as a road coach, and is then known 
as a "mail coach," "drag," or "tally ho." The landau 
is a carriage of the coach family, and takes its name 
from the town in Bavaria where it is supposed to have 
been first built. It differs from the cmich only in hav
ing a falling top made either entirely of leather, when 
it is called a "leather-quarter" landau, or with glass 
quarters, when it is called a "glass front," a "4-glass 
-quarter," or a" 5-glass quarter," according to the num
ber of the glasses. The brougham, named after the 
famous lord high chancellor of England for whom 
the first of this type of carriage is said to have been 
built, is a low-hung, close-paneled, straight glass-front 
carriage for two persons inside and a paneled seat for 
the coachman in front. Sometimes the body is extended 
to make room for two more persons inside, and it is 
then known as a~ "extension-front" brougham. The 
.coupe, the French ctirriage of the brougham kind, is 
sometimes made with a curved glass front instead of . 
.straight, anc1 the clarence has a curved glass front and 
inside seats for 2 or 4 persons. The rockaway is some
what of the brougham style, with sides either curtained 
-or paneled, the roof extending over the driver's seat, 
which is on the same level as the inside scats. It is · 
made to carry 4 or 6 persons, and the body is hung on 
2, 3, or 4 elliptical springs. It is a light carriage, and 
named after Rockaway Beach, a popular resort on Long 
Island, N cw York. This same vehicle is also called the 
"Germantown," after a suburb of Philadelphia, which 
was the favorite residence quarter of the fashionable 
and wealthy residents of the Quaker City. This style 
of carriage is also sometimes called a "carryall." The 
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type has been greatly developed, and is now much used 
as a family carriage under the names of coupe, rock
away, and rockaway coach. 

Fowr-wheeled Hooded OaN'iag~s.-The barouche is a 
coach type with the upper half of the body cut off, and 
is furnished with a leather hood or top over the back 
seat; if made with doors, it is called a vis-a-vis. The 
cabriolet, originally an Italian gig, is now a leather
hooded carriage for two persons, with no door, and 
with a driver's seat. The victoria, named after the 
late Queen of England, is in all respects similar to the 
cabriolet, except 'that instead of a paneled seat for the 
driver in front, the body is provided with iron loops 
which connect it with the front carriage. On these 
loops is constructed the driver's seat, an iron frame
work, and across them is stretched a wide leather dash
board. The mail phaeton is a heavy, square, bo:x:-body 
carriage, with hooded seat for two in front, and a seat 
for the grooms behind. A modified form of this phae
ton is known as the demi-mail, or Stanhope phaeton. 
The spider phaeton, used for the same purposes as the 
mail phaeton, has the front seat supported on two iron 
loops which connect with the hind carriage and aid in 
supporting the groom's seat, which is either an iron 
frame or paneled. 

Four-wheeled Open Oarriages.-The brake is a heavy 
phaeton for gentlemen's driving, and seats from six: to 
twelve persons, including grooms. It was originally 
used in England in breaking colts, hence the name. 
The buggy is peculiar to this country ancl Canada, and 
is a light vehicle with 1 seat, for one or two persons, 
drawn usually by 1 horse, and with or without a hood 
or top. If there is a top, it is a falling one. Formerly 
all buggies were hung high on elliptical springs, and if 
with a hood had a top-heavy appearance, but now they 
are generally hung low on side bars of wood attached 
at their encl::; to semi-elliptical springs. Though a pe
culiarly American carriage, the name ''buggy" is of 
Anglo-Indian origin (from Hindi bag, pronounced bug, 
to move), and in India is used to designate "a kind of 
gig with a hood to screen the travelers from the rays 
of the sun." A variety of the buggy, called a buck
board, is one of the simplest kinds of carriages, only 
Tequiring for its construction the 4 wheels, the axles, 
a kingbolt, and a long, spring·y plank. This plank 
is rigidly attached to the hind axle and to a cross bar 
in front, to which the front axle is fastened by the 
kingbolt, and about which the front axle swings in 
turning the vehicle. At a proper distance between the 
front and the back a box is placed on the springy plank, 
and the seat for the occupants rests on the box. In the 
clays of the early settlements of the country, when 
money was scarce and roads were bad, it met the demand 
in the sparsely settled, hilly regions of the New Eng
land and Middle states for a conveyance of simple and 
economic construction, homemade, so far as possible. 
The name came from the ability of the vehicle to 
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: 'buck'' successfully against the rocks and inequalities 
occurring on the roads. In these ]ater days it has also 
become a fashionable conveyance, with two or four 
seats, and of the very best constmction and style of 
:finish, and is much used at the summer resorts anc1 in 
regions where the roads are good and the country is 
comparatively level. The surrey, of the buggy family, 
is a side-bar vehicle to accommodate 4 persons, and is 
made in a great variety of styles. The body is sus
pended in the same way as the modern buggy and is 
of three general patterns: one of longer gear to allow 
stepping in and out between the front and back wheels; 
another coupled somewhat shorter, in which entrance 
to the back seat is made by lifting half of the front 
seat; and a third, like the second, but with the addi-

tional convenience of dropping the back panel, and 
so shifting the back seat as to permit riding back to 
back, if c1esirec1. 

The foregoing comprise the principal types of car
riages in general use in this country; the others, of 
many names and some variations, are all, more or less, 
modifications of the types described. 

It is not necessary to make special mention of the 
business and municipal wagons, their names suggesting 
their styles and uses, they being of everyday appear
ance on the streets of all cities, towns, and places of 
any business importance. Farm wagons and carts are 
familiar to all, and sleighs to such portions of the country 
as permit or demand their use. 


	Electrical Apparatus and Supplies
	General Discussion
	Dynamos
	Transformers
	Switchboards
	Motors
	Electric Railway Work
	Motors for Automobiles, Etc.
	Fan Motors
	Electric Elevators
	Storage Batteries
	Primary Batteries
	Carbons
	Graphite
	Arc Lamps
	Search-Lights and Projectors
	Incandescent and Miniature Lamps, X-Ray Bulbs, Vacuum Tubes, Etc.
	Electric Light Fixtures
	Telephony
	Phonographs and Graphophones
	Telegraphs
	Insulated Wires and Cables
	Electric Conduits
	Electric Heating
	All Other Products

	Shipbuilding
	General Discussion
	Tables 1-23

	Locomotives
	Locomotives
	Traction Engines
	Motor Vehicles
	Steam Road Rollers

	Cars, Steam Railroad
	Historical and Descriptive
	Cars, Steam Railroad, Not Including the Operations of Railroad Companies
	Cars and General Shop Construction and Repairs by Steam Railroad Companies

	Carriages and Wagons
	Tables 1-8
	Historical and Descriptive


