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TELEPHONES AND TELEGRAPHS.

By Turomas Cosmerrorn MArTIN, Expert Special Agent.

PART 1.
TELEPHONES.

CHAPTER I
GENERAL STATISTICS.

Introduction.—The first statistics of the telegraph
and telephone industries of the United States were
those collected for the census of 1880.

stages of development, and telegraphy, after nearly
forty years of steady growth, was the great agency
for the instantaneous exchange of information.
Although the aect related specifically to telegraph
companies and made no reference to telephony, it
was deemed proper and within the scope of the powers
of the Census Office to secure such data as was avail-
able in regard to the art of telephony. During the
period from 1877 to 1880 the telephone industry was
to some extent associated with the telegraph eom-
panies, just as it has always been in European countries,
where in many instances the telegraph systems are
governmental institutions. From the standpoint of
technique and engineering the relation of telephony
and telegraphy is of the most intimate nature, and
competent legal decisions in America and abroad
have treated them as essentially one art. Telephony

has become differentiated from telegraphy, and in the |

Tnited States it is now conducted as a distinetly
separate industry.

When the act |
of Congress of March 3, 1879, made provision for that |
census, telephony was new and still in the formative |

The vast strides made by telephony were recog-
nized when the census law of March 3, 1809, was
passed, and categorical provision was made for an
inquiry regarding telephone systems.

The comparisons made to illustrate the develop-
ment of the two industries are based upon the sta-
tistics shown in the reports of the census of 1850,
although the data relative to telephones presented
briefly as a part of the statistics of manufactures
in 1890 * are cited, incidentally.

The extraordinary nature of the changes in tele-
phonie evolution is in itself sufficient to debar the
statistician or economist from deriving full benefit
from the material in hand, or from stituting an
analysis that can do justice to the less obvious fea-
tures of such rapid growth.

Telephony is undergoing even now, about thirty
years after the invention of the speaking telephone, a
development almost without parallel. It would

" geemn that under such ecircumstances the data and

By 1899 telephony had become one of the typical |

American industries, and not only had surpassed
telegraphy in physical and financial magnitude, but
by its very growth had seriously restricted the expan-
sion of the older art.  As a result telegraphy has heen
regarded by many authorities as being in & condition
of arrested development. The introduction of wire-
less telegraphy is likely, however, to have & marked
effect upon the growth of the industry.

statistics of most weight would be those derivable
from comparisons made for shorter periods than
decades, and might well be for five-year terms, ag in
the census of manufactures.

tfeneral statistics for lelephone and . telegraph sys-
tems.—The statistics presented herewith are for the
telephone and telegraph business as conducted com-
mereially either for the year ending December 31,
1902, or for the fiscal year most nearly conforming
to that yvear. Table 1, which is a summary for con-
tinental United States, indicates the magnitude and
the relative importance of the two industries.

1 Eleventh Cengus, Bulletin No, 196.
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Tuble 1 does not include the statisties for the inde-
pendent farmer ov rural telephone lines of & cooperative
nature, or those for the telegraph and telephone lines
owned by steam aud electric railway companies and
operuted ulong their travks for service purpases.  For
these two classes of lines, together with those used in

©importance to be classed as farmer lines,
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the eleetric fire alarm and police patrol systems of the
various cities, 358787 miles of single wire were
reported, making, with the 6,168,836 miles shown in
Table 1, a total of 6,527,623 miles of single wire used
in the transmission of messages, besides the 16,677
nautical miles of cable operated by submarine cable sys-
tems owned by American companies.  While the total
thus obtained contains some duplications, due to the use
of the same wire for more than one service, it does not
include wire used for purely private purposes, such
us connections between two or more places of business
or furmhouses, since these lines are not of sufficient
Moreover,

it does not include mileage of submarine cables that

siretch across the Atlantic and Pacific oceans from
American or contiguous shores and are owned and
operated by foreign capital, although they may be
dependent in very large degree upon American pat-
ronage and upon business transferred to them from
American land lines.

Dowinance of telephony.—Although the commercial
telephone has developed entirely during the past
thirty years, the comparison made in Table 1 shows
that it is of vastly greater importance than the tele-
graph. In 1902 the telephone systems operated 78.6

~per cent of the wire mileage reported for hoth tele-

phones and telegraphs, gave employment to 70.7 per
cent of the wage-earners, paid 65.5 per cent of the
wages, received 68 per cent of the total revenue, and
paid 67.8 per cent of the total expenses. ‘

In the appendix to this report are printed the special

- schedules employed in the collection of the telegraph

|
I

and telephone statistics, and the instructions for their *
application.



CHHAPTER TL
GENERAL TELEPHONE STATISTICS.

Comparative summary.—~When the telephone stu- |
tistics were compiled in 1880, the industry was in an

embryonic condition.
mitted over & wire by Prof. Alexander Graham Bell
in 1876. A few experimental circuits were established
in 1877, and in the same year the industry was given
commercial shape. In May, 1877, the first attempt
at interconnection on the exchange plan was made in
Boston, utilizing burglar alarm circuits, and in Janu-
ary, 1878, the first fully and regularly. equipped com-
mercial telephone exchange was opened for business
at New Haven, Conn. The early work was done with
magneto telephones of limited range as to distance of
transmission, but the introduction of the miecrophone
transmitter in 1878 gave a tremendous stimulus to the
art, so that by 1880 activity in the exploitation of the
business was everywhere manifest. It is a matter of
record that in the spring of 1880 the American Bell
Telephone Company had in operation some 61,000
transmitting and receiving telephones. The collec-
tion of data for the census followed shortly afterwards,
yielding results that are compared in Table 2 with
those of 1890 and 1902.
Tansre 2.—Comparative summary-—all telephone syslems: 1903, 1590,
and 1880,

Human speech was first trans- |

4 1902 : 1590 | 1sn

Numlwrut SYBLeMS . oo 4,151 1 53 48
Miles of wire.......... .. 4,80, 486 240, 412 34, 300
Number of subseribers. ... ; 210N, 3606 oliilrrg 4,414
Numher of stations or telephones nf |

allkinds............. ... : 2,81 ! 54,514
Number of yuhlu @ ATEOS . i 1 { 4;
Number of employees..._........ i 7 ! N, :
Capitul stock authorized, par \uluu 8384, 534,066 | {1 17,486, 700
Totul revenue sx&),h."u. Wi | $16, 404, 83 EE NG )

Operating expenses and n\ml
charges..........-
Dividends
Net surplus.
Totul ussets
Total invest
Number of messages or talks

8865, 164,771

$14,982 714 |

$6, 67K, 046

$472, 172, 546

S48, (31, U4 |

5,070,354, 573 | 4%
|

282 4T, o

A0, 600 o

l‘wt rvpormd

2xixteen systems failed to report any finsuclal data.
3 Ineluding Interest on hondy,

10nly 74 systems reported assets,

»Capltal stoek and bonds ontstanding, par value,

In connection with the statistics presented in Table 2
it may be noted that in 1880 the population of the
United States was 50,155,783, and that the number
of telephones reported in that year was 54,319; thus
there was an average of 923 persons to every telephone.
In 1902 the population had increased to an estimated
78,576,436, and the telephones to 2,315,207, the aver-

184070652

2&&?),7&1 :
21,648

age being about thirty-four persons per telephone.  In
the 22 years from 18580 tu 1902 the total number of
public exchanges increased from 437 to 10,361, and
the number of employees, from 3,388 to 78,752, The
total telephone revenue reported in 1880 was $3,008,-
081, or an average of $57.03 per telephone, as com-
pared with $86,%25,536, or $37.50 per telephone, in
1902,  This apparent diminution is explained in small
part, however, by the large number of mutual tele-
phones that were in existence in 1902 but were un-
known in the earlier period, when all the work was
within city limits. The amount of eapital stock
authorized in 1880 was only $17 886,700, while that
for 1902 was $384,534, (!6(;, or a little more than
twenty-two times greater.

In the presentation of the figures for 1850 in the
Census bulletin the industry was referred to as hav-
ing passed through the stages of an unprecedented
development during the census year of 1879-80. At
the beginning of that vear the industry amounted to
little or nothing, but at the end of the year it repre-
sented one of the great interests of the country. In
addition to the 148 systems that made reports in 1880
there were some companies and individusals known to
own telephone machinery and wire from whom no
reports could be obtained, because when the Tenth
Census was taken they either had not fully organized
or had not commenced operations. Hence the sta-
tisties for 1880 should be regarded only as a fair
approximation to the telephone exchange industry at
that time.

The bulletin of 1890 called attention to the fact that
the mamber of subseribers had inereased 369.6 per cent
during the decade, the number of subscribers per
exchange had increased 64.9 per cent, and the mileage
of wire per subscriber had increased 49.3 per cent.
The ecomment was made that these inereases showed
how necessary the telephone service had become in
commercial and social affairs, and spoke volumes for
the enterprise that had attended the development of
inventive genius in this branch of the electrical
industries.

Swunarary of systems in outlying districts.—Reports
were received for 1 system in Alaska, 1 in the Philip-
pines, and 7 in Hawall, these systems reporting in the
ageregate 5,518 miles of single wire and 2,891 tele-
phones, The statisties are summarized in Table 3
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No reports were received for the telephone lines
in Porto Rico, and, except in Table 3, the data
for the telephone systems in the outlying districts
of the United States are excluded from the statistics
presented in this report, .

Classification of systes —In compiling the present
isties each system-—comprising all the telephone
s, exchanges, and toll stations owned and oper-
ated by any individual, collection of individuals, firm,
or corporation—was considered as a unit requiring a
geparate report. Companies organized to finance
operating companies or to control them by the
ownership of the majority of the stock, but not
engaged in actusl operation of exchanges, were not

reported. Companies simply manufacturing  appa- |

ratus were, of course, excluded.

There are many individual telephone plants of a
purely private character operating in one bhuild~
ing or connecting two or more huildings or places of
business, These correspond to isolated plants in
electrie lighting, and no sttempt was made to enu-
merate lines or systems of this character, although
the numerous private hranch exchanges operated as
part of telephone exchanges for the more efficient
service of the subscriber are duly brought to account
in the exchange statistios,

The American Telephone and T elegraph Company
and its 43 licensee corporations were counted as 44
separate systems.  The reports for the 43 licensee

operating headguarters were lucated, and the long
distance system operated by the Amerienn Telephone
and Telegraph Company was credited to New York,
its aperating or official headquarters being located in

s wted by individuals, firms, or corporations, primarily

TELEPHONES AND TELEGRAPHS.

New York city. In cases where the same company

- operated oxchanges in more than one state the com-

hined reports for all its exchanges were counted as

. for one system, but separate reports were obtained
- for the equipment and business of the individual
~exchunges in each state, so as to give proper credit

to the respective states.
The statisties are shown separately in this report

" for three distinet classes of telephone systems as
»follows:

4,52 |

1. Commercial systems, including all systems oper-

for revenue, :
2. Mutual systems, including all systems operated

through a mutual arrangement among persons deriv-
- ing benefit from the service, primarily for the benefit

of the owners, revenue being incidental to the opera-
tion of the line.

3. Independent farmer or rural lines, including all
lines having no regular exchange or ceniral office.
These lines are often operated under conditions
similar to those controlling mutual systems.

The rural telephone lines usually consist of one or
more eircuits strung through a sparsely settled rural
district and connected to the various farmhouses,
Frequently these lines operate on a grounded circuit,
barbed wire fences being sometimes utilized. Often
these systems connect in some manner with a mutual
system or with a commercial system, and in this way
obtain for their owners the advantage of extended
telephonic connection. ‘

Obviously the natural course of evolution in tele-
phonie systems is the formation of a mutual system
by the consolidation of two or more rura) lines, which
unite and establish an exchange for the benefit of
the several owners; and next, the mutual system as -
it grows and extends is likely to become incorporated
and be transformed into a commercial system.

Only the commercial systems were known to the
earlier art and to the censuses of 1880 and 1890, and
until the expiration of the fundamental Bell tele-
phone patents the industry had remained virtually
under the control of one corporation with one cen-
tralized management. During the present decade,
however, a great many independent and mutual
companies have been established, and in some states
such systems are of great importance, although in
1902 there was no mitual system in any large center

~of population. Great activity prevailed during the

‘ "he - census year in the formation of new local telephone
companies were credited to the states in which their |

exchange companies and in the consolidation of
existing independent companies. As a result of this
development the collection of the latest statistics
was i task of considerahle difficulty and magnitude.
Although it is probable that in some respects the
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data are incomplete, the totals muy be wecepted as
an accurnte indication of the condition of the indos
try during 1902,

Statistios for systems, by class.-Table 4
each of the three classes; the number of svstems,
miles of single wire, and number of telephones (not
including uny instruments employed by the systems
exclusively for their own use) in continental United
States in 1902, These items constitute the only
information obtainable for the independent rural
lines, hence the statisties for these lines are omitted
from all tables unless otherwise stated.

Tapre 4.—Number of systems and Tndeperadent vural Lnes, miles of
wire, and wumber of telephones: 112,

| i ; (e
g Conjrur- - 1erdent
| Total. : cinl. Mutual TRl
: v lines,
| -
Nuwnber of systems and lines....... [ 15T 14 4,585
Miles of wire, ... ..l o 4,400,451 © 4,776,571 0015 449,905
Number of telephones. ... ... 2,071,044 1 2,225,951 0 B9, 06 a5,747

At the end of 1902 there were in operation in con-
tinental United States 9,136 telephone systems and
independent farmer or rural lines, with £900,.451
miles of single wire and 2,371,044 telephones.

There were 4,955 1ndependmlt lines reported, or
54.6 per cent of all the systems and lines. These
lines have had a remarkable development during the
past six years. In Illinois, Indiana, Towa, and Mis-
souri there were 3,758 lines of this character, or 75.4
per cent of the total number.

Of the total wire mileage the commercial telephone

shows, for

systems operated 97.5 per cent, the mutusl systems :

1.5 per cent, and the independent farmer or rural
lines 1 per cent. Of the telephones the commereial
systems reported 93.9 per cent, the mutual systems
3.8 per cent, amd the independent farmer or rural
lines 2.3 per cent.

The average numbers of telephones per system were
705 for the commercial systems, 90 for the mutusl,
and 11 for the rural. But such averages lose sight
of the fact that the bulk of the bnsiness is transacted
by a comparatively small number of the systems.
The reports show that out of the 1,151 commereial
and mutual systems only 104, or L7 per cent, oper-
ated 1,000 or more telephones, but these 194 systems
returned 1,679,199 telephones, or 72,5 per cent, of all
the instruments in use.  This is evidence of the exist-
ence in telephony of the prevalent tendeney toward
consolidation,

Thongh the independent raral lines must be ineluded
in a complete enumeration of the telephone facilitios
of the United States, they must be excluded from the
category of commerein]l undertakings.  When they are
excluded, the tele phione systems are divided into com-
mercial and mutual and appear as in Table 5.

TELEPHONE STATISTICS, (f
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Nuntwr of autoinatic pay stutlons 32, 4% 1x
Numnber of wfl otier pas 4%, L1 ng
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Table 5 shows 4,151 svstems, of which the com-
mercial lines comprised 3,157, or 76.1 per cent, and
the mutual lines 994, or 23.0 per cent.  The commer-
cial telephone companies controlled 98.5 per cent of
the wire mileage and 96.1 per cent of the telephones
in use, and reported 95.9 per cent of all the subserib-
ers.  The proportion of the telephone business trans-
acted by the systems operated cooperatively for
convenience rather than profit was very small.

Tt is interesting to contrast the relative proporiions
of the telephone svstems operated by the American
Telephone and Telegraph Company and those under
the independent organizations, as shown in Table 6.

TabLe G. - Nuwwwggry-Bell ard inde pendent systews: 1902,

Tatal, Bell, Iudeperddent,
Number of aystos 4,151 44 4,107
Mites of wire, .......... 4,550, 4m BURT 040 1, 42, 56
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Btoappears that out of o total of 4,151 svstems the
American Telephoue and Telrgruph Company oper-
ated 44, or 1.1 per cent, and the independent compa-
vies, 4,107, or s per cent. In other words, there
were abwont ninetv-three tinwes wore orgunized systewms
antonyg the dndependent intercsts than among the
Betl companies, hut the futter, in which consolidation
haed alrendy gone so b further, had 1316 per cent
wore mles of wire, 2749 por cent more subseribers,
amed 32 per cent more telephones, and handled 54 per
GO THOTE Hessres,

The reports show that there were independent ex-
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changes in all the states and territories except the Dis-
trict of Columbia and TUtah. The American Tele-
phone and Telegraph Company oper.ated in. all regions
except Indian Territory, and predmnnlated in 20 states
aned territories.  Tn these states and territories there
were 2,615 exchanges, of which the Bell interests con-
trolled 1,892, or 76.2 per cent.

Statistics by geographic divisions.—Table 7 shows the
relation between population, telephones, and mes-
sages, and Table 8 summarizes, by geographic divi-
sions, the principal items for all classes of telephone
systems.

FELEPHONES, MESSAGES, AND) POPULATION, WITH PERCENTAGES AND AVERAGES, BY

Tapip T ALL SYSTEM= - I
GEOGRAPHIC DIVISIONS: 1902,
; i 31' B e e
| ! i PERCENTAGE OF TOTAL. AVERAGE,
; Number of | Number of [‘ T e
. o Estimated . stations or | messagus or || ;
BAVESTON. : I»:;;“!s;‘&m‘ Slephones | falin foring i . | Population! Number of | umber of
| populatior L n!{ lldmlw ; e B i l'npulu- }’felu- i Meisnlt 05 | " bor tele- | messages messta (]
; [l ' Lo tion, mones.  or talks . 2 per tele-
k ! ; ; J I . phone. | per eapita, Phona,
‘ i I | .
| H i o
Vhwdted Bates. . ... . . ... ' TR, 576, 436 | 2,315,297 | 5,070,554,553 ; 100.0 ! 100.0 100.0 I - 34 65 ‘ 2,190
Norsh AthBtic. .. e LTINS GG 1,008, 179,198 1 27,7 | 28,0 | 23.8 34 51 . 1,808
Bt Atlwntie. .. PR e 10,770,414 i 141,314 | 35,5 M a7 il 13.7 6.2 7.0 75 33 2,467
Mottt ( eIl . X7 087, 200 | 1,001, 1K 44*»,“". 875 |l 4.5 4.1 r 48.3 25 00 2,242
By f%!,\!‘aml 14,651,535 | 2‘..’.-,'»99 ! i8] 4{01,(}2‘) i 18.6 0.8 3.4 65 7 3,015
4, 288,085 | T, 140 %1,0.7\;, h.h 8.9 ! 7.5 21 89 1,840
Tasre N, ALL SYSTEMS—SUMMARY BY GROGRAPHIC DIVISIONS: 1902
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AV IEON terals Mins o tionsur oof pube [ switch- | messwges or e Total Total Net
3 Cis BYEe o ol Wips : oo : guw X Mfm?lﬂ | talks during . | \! . revenue. | expenses. | surpius
TP, phiomen of changes. oball | your, X " } Avernge .
all Kinds, | | inds. | ; s Nuumiher, ’ Salaries. I numhg Wages.

U nitod Brates,

2070, 354,853 B

4,000, 45 2097 | 10,00 ) 14,124 ] 0,585, xanf 04,628 826,309, ,30, 550,825,536 380, 147, 400 136, 678,046

Horth Atlantic : Tt e S8 ITHIGK L A,700 1 4,770,845 || 20,702 | 10,204.3% | 36,741,249 | 35,773,374 57,875
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WE s SR BLOWAM | D2 o 3;81 6,306 | 3,306,846 || 7,020,559 | 7,462,908 | 466,595

The N
censt of the total number of systems and 41.5 per cent

North Central division returns show 61.9 per

of the total wire mileage. Moreover . us this division
had the largest population-—34.5 per cent of the total—
it nwnmll» transacted the greatest amount of husi-

Tape 9. —OMMERCIAL SYSTEMS.

;
"\(Hbufn By

ness as measured by the number of messages, showing
48.3 per cent,
Tuble 9 summarizes the smtistics for the commercial

|
|
!
|
i
| systems.

UMMARY BY GEOGRAPHIC DIVISIONS: 1902.

Number! ! HALARIED OFFICIALS ARNE
‘f Mies ot 1S Nrgummr of | Numbeeot | CLERRS, BT, WAGE-EARNERS.

e T— of . Maws n:rmur of puile - switeh- | messagen ny - . S Total )
wirs, pb“zb ) riu X h(}arﬁs tatks during ; T revelflt]e. exggrtxgxl\s suﬁhﬁs
ofies of changes . of & ERD. i : s o Ave o )

Al ki 7 Kinds, | Y w‘ Numlmr.% Baluries. “ ]h}]'“r{:({": Whges, )
! : ; i

4,97],413 o - JENC %),Ml B ‘1 (ﬁ 630 [&.h,'lo(l o [58(‘\ 522,211 870,804, 419 %5‘3,657,792
1,908, W"i 01 ’ N 4,TTR,888 1 91, h‘“ 10,107,916 [ 3, 7"3 783 5,757,120 966, 057

) T L LG f BT | 1,440 047 f 4,515,004 i ,
4,412 4,,:30 2,61, 506,911 ‘; 1652 : 2U50.541 | 240608 8 x4.,,u4 E 43751 g‘é’,%;)i N S
L T 1L [ ) T a5 7,997,498 | 6,086,816 | 1,240 (13
STE s s e L | OBTSI6 G| 3300708 l! 7,018,480 | 74520167 | 400873



GENERAL TELEPHONE STATISTICS. 9

The North Central division returned 1X56, or 355 ¢ purtant fuetor in the growth of the independent
per cent, of the commercial systems, und 1,014,164, or |, movewent.  Table 10, showing the distribution of
45.6 per cent, of the commereinl telephones, . the existing imdependent vormmervial systens aceord-

The commercial systems controlled the larger pro- 1 ing to the vear in which established, by stutes aid tor-
portion of the wire and telephones operated by the in- | ritories, indicates the rapidity of the growth of this
dependent systems, and their development is the im~  feature of telephony.

Tasie LO~DISTRIBUTION OF EXISTING INDEPEND COMMERCTIAL: SYSTEMs ACCORDING TO YEAR IN WHICH
sSTABLISHED, BY STATES AND TERRITORIES: 1853 1O 1602,

188G ThNE | IRHE | 1NN

e T §. e
] 1 LTSS Ui

S P

HTATE /R TERRITORY. {Tutnﬂu 1902 1901 1900 1599 148% INOT IS06  INDS 1804 | 1808 I RO 15961
| . : N B i 5 i
i

United Stated. ... .. :

»

Alabami. .
Arizona.
Arkansd
Culifornia,
Colerado. ... ..o

Conneetivnt
IJuwnre

Indian Yerritory
Indiana. ...

Town.....
KanBs. oL cuviriananniiaaana..
Keutueky......ooooooiiiiny
Tentisinnn . e

Maine. ...
Maryland., ..
Mussuchusetts

Michigan......oovmvnneeaon I
Minnesota,. . o
Misrissippi.
Missouri. ... P
MORLRDR. . oev e irnnianeicinanas

Nebraski..ooensiiminivenna.
Nevudu......
New T{ampshi
New Jersoy.
New Mexica

New York. ...
North Curolin
North Dakota
Ohfo........
Oklahoms.,, ..

m =
EXY AN

OTEROM o evia e (S
Ponnsylvanis. .ooooinea,
Rhade Island, eae
Bonth Caraling.......oooooaans
Bouth Dakoté.....ooonnunn..

TENNERI L Caeiei v inneianns s
Texus......
Wtah.........

Vermont. .. .. .
Virginit, .o

camem¥e xal B

Washington.....oeoiiiiinnan
West Virginda. .
Wiseonsin......
Wyoming.........

—
DR

[

While Table 10 is based upon the replies received | systems independent, as it is perhaps hardly possible
in answer to the direet inquiry, “Date when this | that they all operated imdependently of the Ameri-
exchange systemn was fiest established,” it is possible | can Bell Telephone Company. During the early life
that in some instances the date of the reorganization | of the Bell patents n namber of exchanges were organ-
of the system was given, instead of that of its original © ized under the Edison and Elisha Gray patents and
establishment, In sections where reorganization has i were operated in opposition to the Bell system, but
been very active during recent years such s mistake | the rapid increase in the number of independent vom-
would be apt to oceur. - mercial systems dates naturally from 1893, when the

Table 10 shows that of the independent commer- | Bell patents expired; during the nine years from 1894
cinl systems still in existence, the first was estab-  to 1002, inclusive, there were 3,030 such systems
lished in 1883, and that between 1883 and 1803,  established.
inclusive, 74 such systems were organized.  Inasmuch, Table 11 summarizes the statistics for the mutual
however, as the Bell patents did not expire until . systems,

1893 it might seem a misnomer to call these 74
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Taser 1L MUTHAL sYRTEMS SAMMARY BY GEOGRAPHIC DIVISIONS: 1902,

o tirn ey MALARIE mvruuuﬂ,[\ WAGE-EARNERS. !

S o rine o Namber . Nunder Nuymbar of CLERKS, FTC. .
o Cherd Mdes of Lions e Titdie f swilel I o ) ol Total Total Net‘
BrCimess, . Wit e fwens haards of talks during ) ) revenue, jexpenses.) surplis.
FIICS {;P]xg ‘r”«“ l,:f Changes, altkisds: year DNumber. | Suluries, l’l&l;!(l'lr{’l(ﬁ_' Wages.
1) Ut . . AT,
| [
Dompilent Blalen, L a4 04 i I 814, 200 H Hi8 ’ $163, 671 ‘ $303,325 | $283,071 $20, 254
North Attt 1 T amu 10 457 | 501 6,409 | 17,466 | 16,948 1,218
otk Aviaenic = T 4 161 | s 42l 1555 | 14704 "615
Sorin Crenral, | o S TR 16 TR IR P 10,543 | s40 | Rl saTar | o2ariag | 617
Hanth Seutenl, . v ! A ATy, 08 i 1,885 31 4,525 14 483 13,041 542
Westorn, ... . i i FE 20408 i 842 20 5 053 11 073 10,811 262
; : i ! i

Acvording to Table 11, there were 994 mutual - division did not report any. In the North Central
syateris, of which 7120 or TL6 per cent, were in the  division there were 77,004 telephones, or 86.2 per cent
North Central division, while only 21, or 2.1 per cent, = of the total number, returned by the mutual systems.
were in the Western states, The North Atlantic dw)- Table 12 shows the number of existing mutual
sion ranked second in the number of mutual systems, systems established during each year in each. state
notwithstanding the fact that 4 of the 9 states in this | und territory.

Tamiw 12, -DISTRIBUTION OF EXISTING MUTUAL SYSTEMS ACCORDING TO YE AR IN WHICH ESTABLISHED, BY STATES
AND TERRITORIES: 1851 TO 1902,

HTATY. O TERRITORY. Total 1802 | 1901 | 1900 R L ] 1898 | I8G7 | 1896 | 1895 | 1804 | 1898 | 1891 | 1888 | 1883 | 1881

T taives] Btates

Alsbupriiu .

ATkasewis, ..
Calidfornia. . .
Caborado. ...

Taebian lrmrur}' .
Tﬂﬂmm

NM‘H Hn‘ulma I P
Moty Dradeda ..
e,

ﬁ&&mt\ mulm




GENERAL TELEPHOXNE

The date of the establishment of the systems was
given in reply to a direet question, but it is lable to
the uncertainties referred to in connection with the
commercial systems.

Accepting the numbers reported for each year as
indicating the growth of mutual systems, it appears
that between 1881 and 1895, inclusive, there were 37
such svstems established, and from 1846 to 1899,
inclusive, 212 systems. In 1900 there was a large
inerease in the mutual ownership, 181 systems heing
established. But the great increase began with the
present century, 269 mutual systems being estublished
in 1901 and 295 in 1902, In 1902 Jowa—probably
one of the first states In which a mutual system was
established—had 170 systems, or 17.1 per cent of the
total number of these svstems; 154, or 93.5 per cent,

TaBLe

NTATINTICR 11
were extablished between Y00 and 1002, inclusive.
There were no mutual systens reported as in opera-
tinn during the year eovered by this report in Arkansas,
Delaware, the Distriet of Columbia, Indian Territory,
Massaehusetts, New  Hampshire, New Jersey, New
Mexivo, Rhode Island, Utsh, or Washington,

Rural lines.—Table 13 shows approximately the
nuriber of rural lines, classified as commereial, mutua],
and independent so far as it has heen possible to
gegregate them, and gives the mileage of wire and the
nutsher of telephones for each cluss by geographice
divisions. These statisties, except those relating to
the independent rural lines, are included in the tables
immediately preceding.  The subject is more fully
considered under * Rural substations” in Chapter VI,

13,—NUMBER OF RURAL LINES, CLASSIFTED AS COMMERCIAL, MUTUAL, ANXD INDEPENDENT RURAL, WITH THE

WIRE MILEAGE AND THE NUMBER OF TELEPHONES, BY GEOGRAPHIC DIVISIONS: o2,

UMBER MiF LINES,

5
DIVISION. [ |
It
!
I
i

MILES OF WIRE. NUMBER OF TELEPHONES,

i, X Trule- . Fruche S Inde
Total ,%t m{x;m r ] Mutual.l e wi\\m Total. ("’(’z‘;}f“’ Mutual. pendent i Total. L n‘n‘nm ! M\mm\ § pendent

i L ‘i rura. : Cruaral, i ul. Crural,
— e e B L ! e rw, S
Tnited STates. oo vveernenranrnenn. ’ 21,577 3 15,50 | W4, AU 135,426 0 TONL 4D.OE3 | 266,46K | 21,005 ®B.BI6. 55,747
North Atlantic 447 19 o 01z 18,706 | 12400 4650 5oL
South Atlantic. ) e R T e N il
North Central. 13,150 v1d 4,171 i P, MK M! i { 100, 856 ’ T 45, THY
South Central.. H34 i 205 ¢ ' 3.h2ﬂ H H«’Q 3,548 ) 2,442 | 1,701
WhSLEIT. . on.ee s, B 157 [ 2 2| : 413 ] J‘ 1,144 ’ 1,168 | A

i i ! i i

* Bystems.

The total number of rural lines in operation in the
United States in 1902 was 21,577. Of this number,
15,598, or 72.3 per cent, were owned by commercial -
systems; 994, or 4.6 per cent, were controlled by the
amutual systems; and the remaining 4,985, or 23.1 per
cent, were independent farmer or rural lmus

More than three-fourths of these lines were in the |

North Central division, the proportion being S3.7
per eent, and the number, 15,069,

lines, the proportions being as follows: Commercial,
84.5 per cent; independent, 83.7 per cent:
tual, 71.6 per cent. Of the total rural lines in the
North Central division, the proportions formed by
the various classes were 73 per cent for conuuercial,
23,
mutual lines.

This division also |
contained the greatest number in each elass of rural

and mu-

1 per cent for independent, and 3.9 per cent for |

The South Atlantie division ranked second in the
number of lines, although its proportion of the total
rural lines was only 5.5 per cent. The North At-
lantie states ranked third, with 5.3 per-cent.

Only. Delaware, the District of Columbia, New

i Jersev, and Utah did not report any line of & purely
rural character. No mutual rural systems were re-
ported for Arkansas, Indian Territory, Massachu-
setts, New Hampshire, New Mexico, Rhode Island,
or Washington, and 1o independent rural lines were

- {ound in Colorade, Counecticut, Maryland, Massachu-

setts, Nevada, New Hampshire, North Dakota, Okla-
homa, Rhode Tsland, or Washington. Tt is probable
that some small systems of this character were in
operation in these states and territories, but it was
impossible to locate them or obtain any information
| concerning them.
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TELEPHONE CAPITALIZATION.

Capitalization of incorporated com panies.—The cap-

talization of incorporated  telephone  companies 15
exhibited in Table 14, which shows the amount of

capital stock, preferred and commeon, authorized and
outstanding: the wmount of dividends paid on each

kind of stock: the amount of wuthorized and out-
standing funded debr; and the amount of interest

paid thereon during the census year,

Tawww Lk, 4 apitabization uof incorporated  companies—all systems:

T,

Total 0 Comrusreial, Mutusl.

Namber of inesrporated pormpanies .. i :
Capityl stock and bonds srthorine i : .
] 842, 633, 160 1 BML,0K0,78] . 81,552,079

' S, DAL 05k i B347, B66, 703 | $inlid, 260

Capitad shork: | N : -
Tetnd wrsthorzal, par value .. $204, 534 (06 | 70 81,545,879
Total putetarding, par valoe. . BE74, (M0 647 ) W
Tovidenmds padd, oo Lol BI4 3 | $1.070

Cignmon--
Authorized, par vafue
htstanding. par value 269
Ty vidends padd. . ... .. i
Freferred -
Auttorized, par value,
Dutatanding, par valie,
Dividenids paid, .

‘ i
AT, N2, 41 1 $ITZ06,002 | $1,545,379
10076 | 8208, 518 81] |

RAT 814,804, 7KT | $1,070

Bands: i |
Awthoriaed, par valus. ... ©OBERY (M2,004 | $7,000
tratatasdi par valte, &3, 078,361 §4,000
Taitere v

Assepssaents levied L

Of the 4,151 telephone svstems included in the re-
port, 2,271, or 54.7 per cent, divided into the two
classes—commereial and mutual—were operated by
ineorporated companies. The commercial group was
largely predominant, as 1,924, or 84.7 per cent, of the
incorporated companies operated commercial systems
and only 347, or 15.3 per cent, operated mutual sys-
terms,

As a mumber of companies operated in more than
one state, and the eapitalization of such companies
eovered their entire equipment, it was impossible to
segrepate either the stock or bonds so as to present
the figures by states and territories; hence only the
totals for the United States are shown. )

Of the total authorized capitalization, the par value |

of capital stock constituted 70.9 per cent, and that
of bonds or funded debt, 26.1 per cent. At the end

of the vear cavered by the reports 64.1 per cent of |

the guthorized capital had been issued and was out-

standing, Of the total parvalue of capital stock out-

standing, common stock represented 98.2 per cent

and preferred stock, 1.8 per cent,  Of the $14,982,719

reported as paid in dividends, $14,895,857, or 99.4

per cent, was paid on common stock.  The par value
{12)

$661, 265

&3, 511,768 | R $180

of all common stock outstanding amounted to $269,-
180,076, and the dividends indicated an average rate
of 5.5 per cent. There were, however, 1,627 compa-
nies with outstanding common stock of a par value
of $46,033,050 that paid no dividend, the dividends
being paid by companies with common stock having
a par value of $222,246,126; therefore the average
rate of dividends was 6.7 per cent. The dividends
paid on preferred stock amounted to $86,862, an aver-
age of 1.8 per cent on all such stock; but there were
17 companies with outstanding preferred stock of a
pur value of $461,025 that paid no dividend. The
par value of the preferred stock of the companies
paying dividends on such stock was $4,408,596, or
an average rate of 2 per cent. The majority of the
companies charged interest on funded debt outstand-
ing as having been paid. The total amount of in-
¢ terest was $3,511,948, an average rate of 4.7 per cent.
The $137,536 shown as received in assessments
was reported by the mutual companies as the amount
levied during the year in order to meet current ex-
penses and make necessary improvements and exten-
. sions.
Capitalization of commercial systems.—The incor-
. porated commercial telephone systems numbered
1,924, or 60.9 per cent of the total of 3,157 commer-
cial systems.
Of the total capital outstanding, $273,388,432, or
78.7 per cent, was in stock, and $73,978,361, or 21.3
- per cent, was in bonds. The par value of the pre-
ferred stock was $4,869,621, or 1.8 per cent of the
- par value of all the stock outstanding. The par value-
of both stock and bonds outstanding was 64.2 per
- cent of the total amount of capital—stock and bonds—
authorized. ‘
- The dividends paid on the common stock amounted
- to $14,804,787, apparently an average return of 5.5
- per cent. This amount, however, was reported by
only 636 systems, with a common stock of a par value
- of $222228 966, and if it be assumed that dividends

. were paid by these companies on all the common

stock outstanding the average rate becomes 6.7 per
~eent. Tt would appear that the capital obligations
. of the companies were represented largely by the com-
mon stock, for the dividends paid on the preferred
- stock were small, the amount being $86,362, or an
. appareut average of 1.8 per cent on all such stock.
- When the preferred stock not paying dividends is
eliminated, the par value of that in good standing
©was only $4,408,596, making an average rate of 2 per
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cent, Therefore a considerable proportion of the  half of the wmount authorized.  Of the outstanding
eapital of commereinl incorporated companies was o eapital, only 83,000 was funded deb ad all the rest
evidently invested in common stock that received = was common stock, there heing no preferred stock.

a large share of the net income. L Capitalization of Bedl and independent systenes.
Capitalization of mutual systems.—Of the 994 mu-  While some of the independent telephone systems,

tual telephone systems, 347, or 34.9 per cent, were . at the time of the compilation of this repurt, had been
selected for purposes of comparison and considered  consolidated into groups, each under its own central-
us incorporated companies. As a matter of fact,  ized ownership and munagement, the Bell systen
many of these were associations thut had association =~ was the only one operating throughout the whole
or serip stock, but were not necessarily incorporated | country for which authentie figures of eapitalization
under state laws., Ience, strictly speuking, they . could be presented.  The figures of the American
were not incorporated compunies according to the  Telephone and Telegraph Company are given in Table
true definition of such companies as applied to com- 15, which shows for each of the allied Bell systems the
mereial systems, but the tendency of these systems  totul par value of the authorized and issued stocks
as they grow in magnitude and complexity is dis- © and bonds. In each case, unless stherwise noted, all
tinetly toward full commercial incorporntion, snd  the stock is common, and the par velue is $100,
they wre of interest from a comparative standpoint, - There s a conspicuons absence from the telephone

The total value of the outstanding stocks and bonds - field, as from the telegraph field, of preferred stock
of the mutual systems was $664,265, or less than one- - 4¢ gne of the elasses of securities.

TasLe 15.CAPITALIZATION OF THE AMERICAN TELEPHONE AND TELEGRAPH COMPANY AND ITS LICENSEE
COMPANTES: 1902,

: | CAFITAL 8TOCK.

| . . . i Bonds
NAME ¢F COMPANY. V State in which operated, R 41114 1 13 40y )

| i Authorized. Outstanding., &

Total.

$414, 442,000 | 8BS, 673,272
American Ttel@i‘;h(me and Telegraph Company ... ooe. e e L350, GOy (00K a8, 000, 00
The Bell Telephone Company of Buffalo. ... oo oo New York. .. e S 10,000, B0 ...
The Bell Telephone Company of Missourl....oo oo oo oo Missouri and Illinois e B 4,000,000 |
The Bell Telephone Company of Philadelphin ¥ .. ... .. s Lo LA 000,000
The Delaware and Atlantie Telephone and Telegraph Company............ ania, New Jersey, and Delawars | 40K 000
The Central District and Printing Telegraph Company oo v, o Pennsylvania, Ohio, and West Virginia. ....... COOLO000,600 0 B TELG00 L.
Central New York Telephone and Telegraph Compa New York. PR . 1,000, (k) ik, B 10, 10
Central Union Telephone COmMPANY ..« oo rrmerenecaas Ohio, Hlineis, and Indiana cooee A0LERK 000 5,450,877 6,000, 000
The Chesapeake and Potomace Telephone Company.............oooo il I Maryland, District of Columbin and West Vir- 2,450 000 2,650,000 1,451,000
| ginid, ;
Chicago Telephone COMPANY cevvrvrvnenns. S N ‘ Hinois and Indigns. ... ... P R AL R BLOOS 40 L
The City and Suburban Telegraph Associgtion 2 Ohio, Kentueky, and Indiana. . ....o...ooo o 4000000 0 8,638,200 ... ...
The Cleveland Telephone Compuny .. . Ohio. ....... e 4400, 006 &, 100,000 7,
The Colorado Telephons Company ..., ...... Coloredo . . FB000 000 0 3,400,000 5 .
The {'olorado Tulﬂfihmm and Telegraph Company - New Mexio . oo ioniviaciv o cnran s " 2,000 20K, (KH)
Cumberiund Telephone and Telegraph Company....... B i Tennessse, Kenmtucky, Mississippd, Louisiana. ;10,000,000 9,358,680 1 91,149,000
|, Hlinoia, Indiang. and Alabama. ! ;
Duluth Telephone Company %..... ... | Minnesota ane Wisconsin. . ... ..o i UG, (00 100, XK1 FUNLLY
East Tennessor Telophone Compan . . Kenmtueky and Tennessee. . . ELUNE LT 300, (4K} 1), 1400
The Empire State Telephone amd Telegraph Company New York. .. 2501 (KR 200,00 |1
Froeport Telephone Exchange Company. .. .. Illinois. ... 1, (k¥ 000
Hudson River Telephone Company. .. ...« New York.. ERLIRI G 3,418,200
Jowa Telephone COmMPUIY 4. o an i i e, Tewa and Wisconsin A 4,000,000 ;81,425,000 |
Rnox Telephone and Telegraph Compuny . U Muine. .., .. TR50,000 ¢ 8 23 00 1
Michigan Telephone Company.............. COMECRIEAR . v e i i e 000,000 . 5,000,(00 ¥ 5 504, 400
The Miszouri and Kansas Telephons Company . Missonuri, Kansas, and Oklshoma. ... ... Z0000. 000 & M02.000 | 48R, )
Nebragka Telephone CompPany ... .o o ie e P Iowa, Nehraska, and Bouwth Dnkota. ... .. LO00,000 | LA
New England Telephone and Telegraph Company ..o Mx{?wmxwttm\'Aun]u\nt,l’ilwHammmrv.uwl SO0, 000 0 21,616,700 - 4,000,0H)
Muine. : ! ;
New York and Penngylvania Telephone and Telegraph Company....... New Yorkand Pennsylvania. ..o ' 1,000,000 | 1,000,000 | RI2, Al
New York Telephone ('umpan?‘ ...................... e menn New York, New Jersey, and Cormest L0, 000 | 50,000,000 1,700,407
New York and New Jersey Telephone Company New York and Xew Jersey. 15,000,000 0 11,435,160 1,283,000
Northern Telophone snd Telegraph Company .. ... New Harmpehire 0,00 4000 .o
Northwestern Telephone Exehangs Compuny % oo Minnesote, North Dakota and Scuth Dakota .. 6,000,000, 484,300 1 ... ..
Pacifie States Telephone and Telegraph Comipany, ... .- California. Tduho, Oregon, and Washington . . 5,000,000 1L000,000 ..
Sunset Telephone and Telegraph Company. oo v eans cenal Ariznn}ni Califorsin, Nevads, Oregon, and 3,000,000 3.000,000 1 2,700,721
i Washington. i
The Peunsylvania Telephone Company %, .o oo vaiinioniiann .. Pennsylvania arod New Jerseyv...ooo. o 8,000,000 | 2,180,867 B3, 124
Plvmouth ard Campton Telephone Exehangn Company i New Hamnpshire .00 U 12,000 | 2O
Providenes Telephone Company ¢ ..t Rhodle Teland and Massachusetts, . oo A000,000 1 100,000 Lo
Rotky Mountain Bell Telephone Company .. ...ovvvvinee v .. Utah, Montana, Wyoming. and Idaho. . LOT0,000 1 2,200,000 L
Southern Boll Telephone and Telegraph Company & Virginda, West Virgtoia, North Caroling, South Loooaon . L000,000 L.
! U Carolina, Georgia, Florida, and Alabama, H :
Bemthern Massachusetts Telephone Company O Massachusetts. oo 0, (00 [CLENTC O HH) KX
Bouthern New England Telephone Company........... e Commeeticnt 5,000,000 0,060,000 T, Sy
. i ;
The Bouthwestern Telephone and Telegraph Uompany.. ... Arkapsas and Texas U, (00 ! ¥, AL, 000 ¢,
White Mountain Telephone Company New Hampehire and Malr 1, (1K) 30 .
Wizeonsin Tp]urhmw COMPETIY o orvvennennnnsn . - Wiseonsin, . ..o &, TR, 000 001,100
Vermont Telephone wml Telegraph Company....... .. Vermont. ..

5,000 | LN

1 Ineludes $10.000,000 In bonds of Ameriean Bell Telephone Company. 8 Ineludes $160.925 of preforred stivk.

4 The pur value )ém share of the stock of this company is $50. T Includes $150,000 of preferred stoek.
¥ Includes $16.000 in honds fssped by Ohilo Valley Telephone Compuny. & Ineludes $120.000 of rr»e(wrrﬂd stk
¢ The par value per share of the stock of this company is $25. ¢ Includes $54.400 tn honds issued by Detroit Telephone Company,

b Includes $2,725,000 of preferred stock.
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The total par valiue of the ontstunding stoek of the
Americnts Telephone and Telegraph Conpany amd its
Heenser cotnpanies was $306,627 501, and the vadue of
the sutstanding homds was $365,673,272, making a total
capitalization of $372,500. 7735 But in order to show
the aetual nvestiment, the following duplications must
be dedurted:

Tetal. . o BLaw e, K
ok ewned by Amwrioan Telephone gl Telgrapg Company in
Vg SR | e e
A by i mex-«nu;JI,'anzmsrun,t:x-'r fhase-
Arwrican Tebephions and 1

e G R T EREVRET

aph Comnpany in

YR LN e e 2141, 00
Bad g Y begdy owned by Argerncan Tebphions and Telograph
Lepmpauny du odhwr covporati wither Yoreifn enTiuralions or
poepTal sony engaged lu Auring ivdusteiey int g patt of -
T telepibione: reduatry of the United Slates. . oL o 2, INT 4

When 134,029 837 I deducted from $372,300.774,
the rerainder is $233, 270,936, which may be accepted
as the eapitalization or investment of the American
Telephone and Telegraph Company’s svstems in the
telephone industey in this commtry. The total out-
standing capitalization of the independent systems,
including cash investments of unincorporated com-
panies, smounted (o $120.021,421, all of which, so far
as is known, was invested in the telephone industry.
The total capitalization for the two elasses of systems is
therefore $354,102.857, of whieh the American Tele-
phone amd Telegraph Company’s systems contributed
HB5.49 per eent.

Table 16 shuws the total capitalization of the Ameri-
can Telephone and Telegraph Company’s systems and
the independent systems. ’
Tamiw LG, ~Lapialization of tueorporated eomproces—Bell and inde-

peradent systems: T2,

Vel Hell, ndependapt,

rated porpa N 2078 44 2,09
ancdy @iE { :

c : Bi4z 638 I8 a6, K 26, T3, T
a |

T Vishio Bide, 4031, 0 R0, 036 | $104,Tad, 192
Capilal stk i

Totnl sathomard. par value . B 534, 060 8120, 402, s

Foral outotandug, par value . $I74 04 007 | $1n, s T, TR, T8

fhy il e §id. 442, T19 18,714, 407 $1, 268, 282

T
Beorized, par vilis.
ading, par

SURADL L BE AT 00 L $11L 56, 54l

[ L IRUGEEE FE N TORIET B vf IS TN
: COBTRARD KT L BLATIL AR B i%A AN
Asthoriabd, pir valtie . §H0, 681 TR B2 050 87 M0, T25
tuteland fng, pwer ;
e B e 6 BALGAE | B4, SRR,
o sbdends paid | s, e b vr AR o
fhergied s :
Avithoerised, par valwe GBI 000004 0 B4 T6L 400 T 8106, 354, aud
kg, par value BT, L6L 0 BB 9T, NGT L83, 000, S04
oo Yebel. L B8 AL G &1, 41 81,766,614
Bpremmneble b vied e e BIAT A L [ $147, 536

-

Awsets vl Babilities.— The inerease in the capitaliza-
tion of telephone companies hus heen very rapid during
recent years, but the indications of overeapitalization
do not appear conspicaously and are hardly likely to do
o until purt of the wodern equipent bought 'd‘uring
the earlier independent hoom has been retired from use
or has undergone reconstruction. Tt is beyond gues-
tion that part of sueh work was done with l§gh't. cheap
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material, since such material was used to a great ex-
tent in the initial Bell telephone construction twenty
years ngo.  While low rates were possible in the Bell
systems for a time, the renewal account and the in-
creusing burden of capitalization have had their due
effect.

In vrder to determine the real assets and liabilities
for the 4,151 commereial and mutual companies con-
sidered, the entire business of each company had to he
taken into account in making up the balance sheet.
Table 17 shows the aggregate of the balance sheets for
all the companies, together with similar statistics for
the commercial and the mutua] systems separately.

Tasre 17.—Balance sheet for all systems and for commercial and
mutual systems: 1902.

% Total. ‘}‘[ Commerciul‘i' Mutual.
T T T [ $452,172, 540 || $440, 485,603 | %2, 686, 853
Constrovtion and egquipment..,........ ! 349,287, 462 347,743, 470 1, 543,992
Telephones. ... ooaee,.. . 17,274,232 18,210, 515 1,063,717
Reudestate. oo, oeiaiiiii, 422,716, 538 22,708, 634 7,904
Stoeks and bonds of other companie: 9,938, 3 0,038,342 | _..........
Muchinery, tools, and supplies 9,689, 601 9,657, 956 31,735
Bills and apcounts receivable S 80,020,607 30,610,204} . 19,383
Cush and deposits P12,201,840 12,271,718 20,122
Sundries........ .| 344,764 344,764 |....... eren
Totud Uabilities. .......... 452,172, 546 449, 485, 603 2, 086, 853
Capitul stock, .. 274,048,607 273, 388, 432 001, 205
73,081,361 || 73,9078, 361 3,000
6,101,200 4,571,318 1, 589, 081
31,029,628 31,020, 465 103
44,302, 999 44,223,572 79, 427
188, 067 188,007 .. .coioun.n
Sundries, . 1,124,265 834, 561 289,704
sarplus, i 21,335,230 21,271,917 63,313

—— ! li )

The value of the construction and equipment of the
telephone systems was $349,287,462, or 77.3 per cent of
the total assets. The value of the telephones in use
was $17,274,232, or 3.8 per cent. The value of the real
estate owned was $22,716,538, or 5 per cent. The
stocks and bonds of other corporations held were
inventoried at $9,938,342, or 2.2 per cent. The other
items, comprising machinery, tools and supplies, bills
and accounts receivable, cash on hand and on deposit,
and sundries, smounted to $52,055,972, or 11.7 per cent
of the total.

Of the liabilities, $274,049,697, or 60.7 per cent, rep-
resented the capital stock outstanding and $73,981,361,
or 16.4 per cent, the outstanding bonds. These two
itemns make a total of $348,031,058. This it may be
noted was almost equal to the amount for construction
and equipment. To obtain the total value of invest-
ments, $6,161,299, the amount of cash investment of

| unincorporated companies should be added to the

| outstanding capital. On the other hand, the reserves

amounted to $31,029,628 and the " surplus  to
821,385,230, these two items making a total of
852,364,858, or 11.0 per cent. The unpaid dividends
were negligible, being only $188,067, or less than
oue-tenth of 1 per cent. The liabilities under “sun-
dries™ amounted to $1,124,265, or two-tenths of 1 per
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cent, and included such items as the value of tele-
phones and other apparatus owned by individual sub-
seribers, and additional eash investment for incorpo-
rated companies showing stuck or honds.

This balance sheet shows a large surplus, but in sev-
eral individual cases there were not enough assets to

offset the liabilities, and an nggregate deficit of $3,160,-

810 was reported by 171 systems.  This amount was

deducted from the surplus shown by the reraining

3,980 systems, in order to present a true halance sheet
for the industry as a whole.
have been occusioned largely by the practice, followed
by new companies, of giving away stock as an induce-
ment to the purchasers of their bonds; but it was
also due in some instances to rapid depreciation of
equipinent.

Balance sheet for commercial systems.—The total as- |

sets for the commercial svstems were $440,455,643,
Of this, the value of the construetion and equipment
was $347,743,470, or 77.4 per cent; the value of the
telephones owned, $16,210,515, or 3.6 per cent: the
value of real estate, $22 708,634, or 5.1 per cent; the
par value of stoeks and bonds of other corpurations,
$9,938,342, or 2.2 per cent; the value of machinery,
tools, and supplies, $9,657,956, or 2.1 per cent; bills and

aecounts receivable, $30,610,204, or 6.5 por cent; cash
and deposits, 12,271,718, or 2.7 per cent :and sundries,
$3.44,764, vr vne-tenth of 1 per cent,

OFf the wotal labilities, the par value of the outstand-
ing capital stock was $273388,432, or BOX per cent;
the par value of the outstanding bonds, $73,978,361, or
16.5 per cent: reserves, $31,020,465, or 6.9 per cent;
bills and aeounts payvable, $44,223.572, or 1.8 per cent;
unpaid dividends, 8188,067, or less than one-tenth of
1 per cent: surplus, $21,271,917, or 4.7 per cent; cash

.. R, A BN e ; it 1l & s
The deficit appears to investment, $4,571,118, or 1 per cent; and sundries,

$534,561, or two-tenths of 1 per cent.

Of the commereial systems, 143 reported a deficit
amounting to 38,147,938, Aeccordingly, in order to
reach the actual eondition of the remaining systems,
the surplus shown in the foregoing halance sheet should
be inereased by that amount,

Bulance sheet fur mutunl systems.~—The construetion
and equipment of the mutual systems were valued at
1,543,992, or 57.5 per cent of the total assets; and the
telephones used, at 81,063,717, or 39.6 per cent. The
other items were individually small.  Of the liabilities,
$1,580,051, or 59.2 per cent, represented the cash in-
vestment of 647 uninearporated systems, and $661,205,
or 24.6 per cent, was the outstanding stock of the 347

. incorporated companies,



CHAPTER IV,
REVENUE AND EXPENSES.

Revenage -—The total revenne of all telophone sys-
tems dn 1902, ax shown by Table 1, was $86 525,346,
while the 1oral operating expenses and fixed charges,

exclusive of nrerest on bonds, was $61,652523. The |
interest on bonds wiounted to $3.511.048, and the

net surplus for the yeur was $6,675,046.
Table 1% presents the revenue and expense totals
for the United States in the foru of an income aeconnt.

Tamgn 18, Al gystesns —inemme acconnt: 1903,

CLENY, B T
S, M7, Ot

Ghross veoni o from eperatien, ..
Chpmrating eXpeREE. . ... .. ... ..

Trvicngs on
Lasse of Limpg,

Girpis Reomme, o OPOrating xXPenssn. .. ... ... .. ...
Iaduetions from ineome:

Tuse R 2,944,281

COLERLET

3,511,948

10,103

1, 6000, 76

sty an preforred atock
Drividends on cosmmen s4e0K. . L.
~~~~~~~~~ — 14,982,719
Kot surplas for the vear. LRGER

asnpsmments for murtosl systemn,

1 Ernhisiben

As will he nioted, the revenue «f telephone compa-

Tavee 19.—All systems—analysis of operating expenses: 1902,

3 2 R $56, 867, 062

Vienerad pperation and maintenance, including legal expenses. 4{3, 587,964
Saduries of genvral and other offfeers. .. ... L :1;, ggg, Sgg
Suluries of elerks, ete. ..o ... 23; %GQ:%%
Mulntenynes and legel eXpenses. ...y veeeeenn.. 13, 332, 443
Remtals and royaltics on instruments and apparatus , 837,013
Rentuls of oflices and other rosl estate............... 2, 6138, 814
Rentuls of conduits and underground privileges. .. 4\ 1,727
Telephone traflie paid or due other companies. . ... .. ceians 842,;260

B £ 19, 284

nies is derived almost wholly from operation, the

gross receipts from that source being $81,599,769, or
94 per cent, this including, however, assessments for
mutual  systems. When the whole revenue of
856,825,536 is treated ag the measure of eArning capac-
ity, the yearly uverage income was $37.50 per tele-
phone and 1.7 cents per talk or message,  The average
ineome per telephone is much more definite and geeu.
rate than that for messages, since eVery company
knows the number of its telephones in use, while the
amount of traffic is entively s matter of estimate,
except where the business is on the measured rate
footing.  When u telephone is installed on flat rate
basis, few subscribers refuse to let their friends use it;
whereas, if the instrument is installed on a measured
rate basis, its use is mueh Joss freely granted.

The total operating expenses mnounted to §56,-
BT 062, without the fixed charges and dividends:
therefore the average annual expense per telephone
was $34.56.

Operating expenses.—Table 19 is an analysis of the
eperating expenses for all systerus, )

ey

From Table 19 it appears that wages alone formed
nearly one-half of the total operating expenses, and
that salaries and wages combined amounted to not

less than $36,255,621, or 63.8 per cent of the total,

This seems a large percentage in view of the fact that
the work of young women and girls is so considerable
a factor in all telephonic intercommunication, The
next largest item—$13,332,343, or 23.4 per cent—is
that for maintenance and legal expenses, including all
expenses for repairs, renewals, and outlays incident
to franchises, rights of way, etc.—a rather incongru-
ous grouping for what was' essentially engineering
work, but it was not possible to differentiate the items
more fully. It should be added that the legal expenses
were largely made up of “ personal injury " cases, due
to claims for death or shock from contact with the
telephone circuits, and other damage suits of the same
charscter,

Outlay for new construction.—The companies were

. requested to give separate answers as to new construc-

tion during the period of twelve months reported upon,

these answers being designed to include the cost of
lines, real estate, equipment, etc., added during the

year, whether hy construction or by acquisition

- through purchase. It was difficult to make and pre-

serve the distinction between renewals and entirely
lew constructive additions to the physical property.
It is quite probable that in some instances the reported
figures for new construction contain some statistics

for outlay on mere repairs and renewals, and in other

instances the totals reported for “maintenance and
legal expenses” include some amounts expended for
new construction.  The uncertainty as to the division
of expenses between these two items was especially apt
fo oceur in cases when wire was given out in bulk for
both repairs and extensions and when new poles were
set on old lines. On the whole, however, a fair ap-
proximation to the facts is presented in Table 20,
which gives the total reported cost, of new construction,
by states and territories.
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TasLe 2O,—AU systers—cosd of edditional eonstrogtivn, by states and
ferrifories: 1952,

KTATE OB TERRITORY.

Tutal.

STATE o TERRITORY, Totud,

Unitd Btate MIsSOUTt, e
Mantarli. .
Nebraska
Reyman ...,
1 New Hampsb
i ] New Jeppey
g

$3, 501,924
130 7m
S AN

Alabama
Arizond. ...
Arkansus. ...,
Culifornia...... ..

Colorado, ... New Mexic
onpectiont., New York,
Delpware, .. 4 North Can
Floridsa. CoNorth Dokt

.

{irorgin Ohio., ...
Tdaho 7o, Oklahinma,

Iltinot 1 G .
Indiar £ Pentsylosiing ..
Indigng 0oponth Caroling ..
Iowa... & ogouth Dakotu, ..

Kanvay bl Tenmeame .
Kentucky g lexas.
Lonistans........ S Uteh, oL

Matne, .. EOVPRION ..
Muarytand?. ... PV irginia. oo
Masraringsetts, .. ... . C Washingom, .
Michigati. ... ... ... ©West Virginia.

Minnesota.
Mississippl, .on .

Winennsin . .
All other gtu

B2, )

! Tneludes Distriet of Columbia,
# Ynehundes Ry Telund and Wyoming.

In spite of the large maintenance account noted, in-
creased, however, by an indeterminate amount of le-
gal expenses, the surprisingly large sum of $51,003 021

was reported as the cost of construetion during the cen-

sus year 1902, If thisrate of growth should continue,
the investment values in the telephone industry will
have more than doubled by 1912.
new construction were largest in the most populous
states, the amounts and proportions being as follows:
New York, $7,566,365, or 14.6 per cent; Pennsylvania,
$6,114,606, or 11.8 per cent; and Tlinois, $4,472,060, or
8.6 per cent, .

There is a probability that the cost of real estate
constituted a larger proportion of the outlay in 1902
than in earlier years.
telephone companies to purchase real estate and erect
appropriate buildings thereon, thus creating an invest-
ment and lessening the amount paid out yearly for
rent, the practice formerty having heen to hire one or
two top floors and adapt them to exchange purposes,
Thus Table 19 shows an annual payment of $2,408 814
for rent of oflices and real estate, while Table 1 shows
$22,716,538 as the vulue of the real estate owned by
the 4,151 telephone systems. It is indisputable that
this real estate itemn is growing rapidly, and it is likely,
therefore, that rent will not increase seriously as an
item of operating expense. Some of the newer tele-
phone exchanges in large cities are handsome buildings,
with very desirable rooms as general oftices on the floors
not oceupied by the exchanges, switchboards, ete. In
Table 18 an item of $1,345,804 is reported as rent from
real estate,

Division of net earnings-—The difference between
the gross receipts from operation, $81,599,769, and the
operuting expenses, $56,867 062, gives $24,732,707 ax
the net earnings from telephone service proper.  These
earnings were increased by $5,225,767, the income

The outlays for |

The practice is growing for
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from othersources,  Of this total, 5,207 704 was used
to defrav the fixed eharges, which Joeluded taxes,
interest on Touded wnd loating debt, und payments for
leased lines.  These fised charges amounted to 127
per cent of the aggregate expenses, less dividends, uy
shown in Tahle 44,

When the fixed charges were deducted from the
previous net ineome, a new net income of $21,660,765
rentained, thix being an average of $9.36 per telephone.
Of this total, $14,952,719 was expended in dividends
and $6,675 046 was reserved as net surplus.  The divi-
dends paid amounted to 17.3 per cent and the surplus,
to 7.7 per cent of the gross revenue.  As the capital
stoek reported was valued at $274,049,697, it would
appear that the dividends represented a return of
neurly 5.5 per vent.  When the compuny was pros-
perous, the return to the investor would frequently be
better than this, especially in the instances in which
the stock was not fully paid or had been issued in part
45 a bonus with the bonds.

As a matter of faet there were 130 systems that
operated at a loss during the yvear covered by the
report, their deficit amounting to $473,419.  The net
surplus, therefore, of the 4,021 profitable systems wus
that much more than the total reported for the whole
country, or $7,151,465. The general reservation for
depreciation and reserve appears to be nadequate,
especially in view of the necessity for frequent and
entire reconstruction of lines and exchanges, on
account of the growth of the industry and the changes
in the methods of operation.  Some light was thrown
upon this point by the report of the Merchants' Asso-
ciation of New York concerning telephone rates in that
city. In that report, presented in June, 1903, the case
is cited of a company in Baltimore, Md., where the
entire original plant, after being in service but five

“vears, was disposed of as junk and $2,155,000 was

spent in its replacement.
stated:

As to New York city it was

T the New York wlephone syster ioprovensnts and changes have
succesded one another st close intervals during the entive period in
which the bisiness of exchange telephone servive has existed.  During
the sixteen years which the committer’s investigation covers, the plant
hud been practivally vebuilt three thoes, At various times radieal
fpravenents have been made in cables and in switchboard systems,
which have invidved the abandonment of plant by no means unserv-
ieeable boeanse of its physical condition, end its replacerent. by plant of
an improved charneter. Some of the central stations have been rebuile
three tirnes within e little over ten years,

These changes are not peculiar to New York, and if
regarded as occurring all over the country, it would
seem that the percentages of dividend payments and
of reserve might well be reversed. The committee of
the Merchants’ Association gave its opinion as follows:

"Po provide o fair return of capital setuslly and necessarily invested,
and a proper allowanee for contingencies, 10 per cent margin sbove

pperating outlays is o reasonabls and proper margin in the telephone
business,
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Peturne for Bell systews. - The revarns wade {or
the 4% Hertsee eompantes of the Anneriean 'I'vluphnm:
atied Telegraph Compuny showed au espenditure of
BLO51 400, or 928 per eent of the $2,587.015 reported
in Table 19, us rentals and voyylties puid for instru-
nients apd mpparatus. The telephones nsed by l}w
Bell Eeensee companies and their subseribers wre the
property of the Awerican Telephone and '1‘0]4‘;:['21!»11
Company, which  furuishes  to such  licensecs  its
standard instraments, renewing them without expense |
to the operating company and replacing them with
tmproved insteinents from time to time.  The il'l-
come of the parent eompany from this source is
included in the gross receipts from operation.  The
retaiting items shown in Table 19 were common to ‘
the operation of all telephone systems,  The licensing
or hiring of telephonic apparatus on a rental basis is
peculiar to the Bell system, and is not practiced among
the independent companies, all of which are understood
to have hought their apparatus outright; so that,
unless there is an agreement to exchange old appa- |
ratus for new, the acquisition of improved appliances
involves fresh outlay on the part of the local exchange |
By stern, ]r
The capitalization of the Bell system is reported in |

|
!
|

Table 16, where the total stoek issued is given as
E10% 295,969, and the dividends paid as $13,714,457,
or 6.9 per cent.  This table shows also that the stock
of the independent companies was outstanding to the
amount of 875,750,728, and on this stock the pavient
of dividends was at the rate of 1.7 per cent. 1t should
be borne in mind that the Bell system as a whole has
heen in existence over twenty vears, while the inde-
pendent companies are still in a general way in the
initial period.  Another reason for the discrepancy
in apparent earning power is the {act that the Bell
exchanges have had the advantage, having naturally
oeeupied at the outset the larger conters of population,

Reveroue and expenses of large systems.—The concen-
tration of the telephone industry in the larger centers
of population is strikingly indicated by Table 21,

Tanis 21 . Rewnue and srpennes of all systens and of aystems having
LN telephones and vver; 14032,

Por
eent
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In 1902 only 194 systems had 1000 or more 10]e-
phones: vet these few RVSTeIs wers serving somewhat
mare than half the population of the country,  They

i fower than 8,650 telephones per system.
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had 1,679,199 sets of instraments, the average being no
' Of course the
averugre per system would be lower if the 12 leading
cities were excluded, as the average for them was
31,450 telephones, while for the remaining 182 systems
it was 7,207 telephones.

Although these 194 systems constituted only 4.7 per
cent of all telephone systems, they operated 72.5 per
cent of the telephones shown for all systems. The
gross receipts from operation for these systems aggre-.
gated $71,374,134, or 87.5 per cent of the total for the
United States. Their income from other sources was
£5,103,807, or 99.4 per cent of the amount of such rev-

~enue.  Their operating expenses were $50,806,748,
- and their fixed charges, $7,562,950—89.3 per cent and

91.1 per cent of the respective totals. The dividends
paid by these systems amounted to $14,357,918, or
95.8 per cent of the dividends paid by all systems.
The surplus for the year reported by these large sys-

- tems was $3,840,325, or 57.5 per cent of the riet sur-

plus of all telephone systems. Eleven of these 194

| systems operated at a loss during the year covered
| by this report, the total deficit amounting to $217,527;
- hence the actual surplus for the 183 earning companies

was $4,057 852, In the case of all but 2 of the 1t

. companies operating at a loss the deficit was due to the

high fixed charges; with the 2 it was caused by the
payment of a higher rate of dividend than the yearly
net income warranted. The fact that so small a pro-
portion of the companies controlled so great a percent-
age of the telephone business of the country shows the
strong tendency toward concentration,

Revenue and expenses, by states.—Table 44 gives the
details of revenue and expenses by states and terri-
tories.  As will be seen, New York state was by far the

- most productive as to revenue, having $16,352,193, or

18.8 per cent of the total, while the operating expenses
and fixed charges were large, amounting to $10,933,934,
or 16.7 per cent of the aggregate. Next in magnitude
was Pennsylvania, with a revenue of $8,083,806 and
expenses and fixed charges amounting to $6,315,052;
IHineis ranked third, with $7,308,885 and $5,537,793
as the corresponding totals. The totals for Ohio and
Massachusetts were similar, the former having a rev-
enue of $6,192,640 and operating expenses and fixed

. charges of $4,815,675, and the latter having a revenue

of $6,127,452 and corresponding expenses amounting
to $4,810,043. California stood high in the list, with

& revenue of 84,091,076 and operating expenses and
ixed charges of 83,430,662,

These six states accounted
for §48,156,142, or ‘more than half of the revenue,
and $35,843,159, or more than half of the expenses.
Large amounts were reported also for the following
states: Missowrd, $2,970, 597 and $2,114,071; Indiana,
$2,816,500 and $2,164,064; Texas, $2,485,025 and
$1.804,3241 and Michigan, $2,444,051 and $2,208,955,
the totals being respectively for revenue and expenses
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including operating expenses and fixed charges. Al
though Towa had the largest number of systems, 411,
her totals are well down the list, being $1,062,3062 for
revenue and 31,401,824 for operating expenses and
fixed churges-—u sharp contrast with Massaehnsetts,
which reported only 10 systems as doing its vast
telephume husiness,

prevailing in the different states can also be ascer-
tained from Table 44.  For instanee, the total amount

AND EXPENSES
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ation of the conucereial telephone systems. The net
ineome was $21,630,441, or un aversge of $0.72 per
telephone, which average wus, therefore, somewhat
higher than the average of $0.36 for all systems.

The total vperating expenses amounted to $56,501 -
746, or $25.42 per telephone.  The fixed churges and

: dividends dedueted from gross receipts amounted to
The conditions with regard to revenue and expenses

of revenue derived from dividends on stock held as

investment was $268,044, of which $221,810, or 825
per cent, was reported for New York state,  The
revenue derived from leasing lines, wires, aud conduits
to other telephone systems and to outside parties
amounted to $1,197 476, Of this amount, the group
of adjoining states comprising Massaehusetts, Con-
necticut, New York, New Jersey, Pennsylvanin, Ohio,
Indiang, and linois reported $1,072,647 01 80.6 per
cent, Pennsylvania alone contributing §254,332, or 23.7
per cent. Nineteen of the states and territories
reported no revenue from this source. Of the
$1,34% 804 derived from real estate rentals, $545,159,
or 40.4 per cent, was reported for New York. All the
states and territories except New Mexico contributed

the total for this item of revenue.
investments i other mm}mnies
$1,359,953, of which $402,
reported from New York state.
“miscellaneous” Indian
revenue.

Revenue and expenses of commercial systems.—Table
49 shows, by states and territories, a detailed revenue
and expense account for commercial systems. Table
22 sumnarizes the totals in the form of an income

amounted to

For both interest and
Territory alone shows no

account.

TanLe 22, —(onunercial systems—income account: 1902,
Gross Teeeipts from operation. ..o Br1, 206, 444
OPETATIIZ PXPOTINES. L v a et e e S, Y, u;h

Net earnings from operation...... TS N 24, AM 69\3

Ineome trom other gources:

Dividends on stock of other ¢ nmp.mu 5, G0 044
Leuse of lines, wires, and conduits .. 1,107,406
Tent from real estute. ... .. ... 1,345,504
Interest, . . .ovvniimnns 1,308,408
Miseellaneous 1,031,400

(rroms ineome Jops operating eXpenses. ... ... N
Dreduetlons from ineome:
T P PP 2,440, 430
Interest-—
Flonting deht 1, b, 04
Funded debt 3,411,768
Paid for legsed 9,752

B RN Y TTC ¢ 7L 21,43
Dednetions from net invonie:
Dividends on proferred stoek oo
Dhividends oo eommen stoek. ..o

Net surping for the year

The total revenue derived h\ commerecial telephone
systems from ull sources was 886,522,211, or un aver-
age of $38.87 per telephone,  Of this amonnt, $81,206,-
444, or U4 per cent, was realized from the actual oper-

Tuterest. on

155, or 29.6 per cent, was

$23272.674, or §10.46 per telephone, Ilence the
total net surplus, after dedueting elrges of all kinds,
wis 6,657,792, an aversge per telephone of $2.44,
as compared with $2.8% for all systems.

Table 23 ix un analyeis of the operating expenses of

Deonumercial systems,

T 8
Gieneral operation and walntenanee, ing mdmgz lf gul uxpmws«
Falaries of general and other oBicers.
safaries of clerks, et .

Wagis . % (

Muttitsranve, and !Mpf T 13 A 6
Hentaly and rovalties oninsiruments and npparatas, . 2 RJ ,Jhl
Hentals of offiors and ovher realestate. . . 2,442,676
Hentals of conduits and nnderground privideges. ... fm,m.
Tedephone traffic paid or due other companiss. ... ., .. ... 436, 666
LBy U oL L s 815, 696

Of the operating expenses of commercial companies,
salaries and wages together constituted $36,077,661,
or 63.8 per cent; maintenance and legal expenses,
$13,254,959, or 23.4 per cent; rent als and ruyu]ties on
instruments and apparatus, $2,832,361, or 5 per cent;
rentals of offices and other real estate, $2,492,676, or 4.4
per cent; miscellaneous items, $815,606, or 1.4 per
cent; rentals of conduits and underground privileges,
$651,727, or 1.2 per cent; and the amount paid or due
other companies for telephone traffic, $436,666, or
eight-tenths of 1 per cent.

Bevenue and expenses of noitual systems,—There
were, all told, 994 mutual telephone systems, and for
these Table 51 shows a detailed revenue and expense
account, by states and territories, Tn Table 24 the
totals are summarized in the form of an income
aceount.

Tapte 24~ Mutual systems—incorie acconrnd: 1904

fiross Teerifas from operation, o R 51 2, THEY

CIPBTaLINg #XPrnses. n’., Jlto
Dreficlt from h}’t‘!’uflun mva..a
BT S 137, me,
Giross SH0DTae 88 OPeTaTINE CXPOIAPR, o L0 oy et e e M,UOQ
Trednetions from invon
THEME . s P 83,851
Interest— )
Flouting deht 2,803
Frnded deht. .. e 150
Praid for leased Hues. oo oo e e e @51
JSR— 6,655
AR ITHOTII L o u et e v et ra e v e e e i e e e e ”1,46..
Trividends sn cotomoen stack.. oo e e

1,070

SoEt ATl for the FRaT. o

The getual revenue derived by mutual systems from
operation was $165,789, and the operating expenses
oy

amounted to $275,316, causing an operating deficit of
2109527, The gross receipts from operation aversged
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BURG per mmtual teleplione, while the operating ex-
petses avernged $a.08: the operating defieit, there-
fore, was $1.22 per teleplume,  In addition 1o the
operating defieit, the fixed chuarges were $6,053, muk-
ing a total deficit of 116,212, which was covered by
asspsernent,  The gesessinents amounted to $137,5:30,
or 455 per cent of the total revenue, and, after the de-
duction of the $1.070 paid in dividends by the 7 com-
panies decluring dividends, a net surp]u»« of §20,254
was left.

In only 10 of the 30 states and  territories reporting
three ar mnore svstems did the actual revenue exceed
the assessments, and {n ouly 1 state, Maryvland, was
there no assessment.  The 3 mutual systems in North
Dakota were supported entirely by assessment.

The operating w«;pvnw& of the mutual systems are
segregated in Table 25,

T s gy

TELEPHONES AND TELEGRAPHS.

e Mutual systems—analysis of operating expenses: 1902,

Tanry 25,

Total

vieneral operation und maintenance, ne Iudm[, !01,,!1,1 expense
salaries of geperal and other oflic -
salaries of clerks, ete
WS i nee
\Immvnmm' and logal ¢
Hentals and royulties on instraments u
Hentals of affices and other ruul Mtam, .
Telephone traflic
Misvellaneous..

sal-

Of the operating expenses for mutual systems,
aries and wages together amounted to $177,960, or
64.7 per cent; maintenance and legal expenses to
$77,484, or 28.1 per cent; rentals of offices and other
real estate to §6,138, or 2.2 per cent; the amount paid
or due other companies for telephone traffic to $5,594,
or 2 per cent; rentals and royalties on instruments
and apparatus to $4,652, or 1.7 per cent; and miscel-
laneous items to $3,588, or 1.3 per cent.
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V.

TELEPHONE TRAFFIC,

parlance the word “traffic” is used to designate the
amount of business, or number of messages.  Each
message that a subseriber sends i3 usually termed an
originating call. When o message passes over 4
trunk line connecting two exchanges in a single svstem,
it is termed a trunk eall. The funetions of the oper-
ator are usually as follows: When the subseriber
turns the handle of the magneto generator in his
telephone set or lifts the receiver from the hook, =
signal is displayed at the end of the subseriber's line
in the switchhoard in {front of an operator, usually
termed an ““ A” operator.  The operator on observiug
this signal picks up a brass plug attuched to o flexible

cord and inserts the plug into a spring jack, which

forms the end of the subseriber's line in the face of
the switchboard, The jack and plug are so con-
structed that when the plug is inserted the conductors
of the subseriber’s line make contact with correspond-
ing conductors in the attached cord. The operator
by pressing a key connects a receiver strapped upon
her epar and a transmitter suspended in front of her
to the cord, and then communicates with the sub-
scriber by pronouncing the familiar phrase, © Num-
ber, please,”
subseriber designates the desired correspondent by

or an equivalent request. In response the

giving first the name of the office or exchange in which |

the subseriber’s line is located, and then the number.
The simplest case oeeurs when the wire of the sub-
scriber called for runs into the same exchange as the
wire of the one calling. Then the operator picks up
a second plug connected to the one already inserted
in the calling subscriber's juck, and makes u test to
ascertuin whether or not the line called for is engaged
for other conversation, by touching the tip of the
plug to the spring jack of the desired line. In case

the line is engaged, this action causes the operator’s

receiver to emit a sharp elick, while if the line is free
no such sound is produced. In case the line is busy,
the operator so informs the subseriber; if it is found
disengaged, she inserts the plug into the spring juck,
thus joining the two interlocutors, and rings the
gecond subseriber by pressing a key which makes con-
nection with a small dynamo machine that furnishes
ringing eurrent over the line of the subscriber to be
called. If the desired subseriber is not loeated in the

184070}

same central office or exchange, the operator must
transfer the call to another office. . This is done by pro-
viding between the oilices pairs of wires, usually ealled
order wires. The A operator presses a key which
connects her telephone to an order wire leading to the
receiver at the ear of an incoming trunk operator (B
operator) in the office desired. and pronounees the
nuniber of the subseriber to be ealled,  In reply, the
BB operator in the other office pronounces a number
haek to the A operator over the order wire; this pum-
ber is the designation of the trupk line that the A
operator is to ase. The A operator inserts the plug in
& juek eonpected to this trunk line.  This completes
the work of the A aperator. The B operator, upon
the reception of the order given by the A operator,
selects a plug conneeted by a cord to the trunk line
that has been designated, and tests the jack of the
subseriber to be ealled.  If it is disengaged, she inserts
the plug into the jack and rings. Connected with
the cords used to join subseribers for eonversation
are clearing-out signals, whose object is to netify the
operators as soon as the subseribers have finished with
the line. When the operators notice the display of the
diseomnect signals, they rewove the plugs from the
spring jacks, leaving the lines free again.

Definition of message.—Messages are defined as being
local, long distance, or toll. A loeal message is usnally

- one that is conveved within the eity in which the call-

ing subseribers ure located. A toll message i o mes-

! sage traveling between two public exchanges that
. belong to the same system, but are, as a rule, located

-

in different towns,  Along distunce message is one that
passes between the exchanges of two different systems.
These definitions fail to recognize the fact that dif-
ferent telephone systeins handle these classes of con-
nections in various ways, but the classification of the
individual system making the veport has been accepted.

Traffic statistics—In considering traflic statistics it
must be remembered that the quantity of traflie is
very largely estimated and in the nature of things ean
not be exact. Tt has become a custom with most of
the telephone companies to make an actual count of
the messages handled by each of the oflices during a
perind of twenty-four hours once each month. The.
probable yearly business is computed from the statis-
ties thus obtained by multiplving the average of the

21
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22 TELEPHONES AND TELEGRAPIIS.

varions monthly connts by the ey of davs in the
veut after n proper sllowanee has beot ale foor hinlie
dave,  As worme eotupanies do not ke suel trailic
frovest izat o, or fail To report then it sees probable
thut the mumber of
ceding tables s sliphthy unederestimated,

For continentad United States in 1002, Table 5 shows
a total of BOTO50400 eessages or tulks, which
makes an average of 210 messages per telephone.
These statisties do net inelude any of the traflie over
the 4,05 independent farmer or rural lines, since no
rerords of traftie were kept for these cirenits and con-
seogently a nere guess would be the only means of
estimmating the husiness they transaet.

This tuble shows that the local messages formed
97.6 per cont, und the long distance and toll mpssages
2.4 per eent, of the total messages; that the comntuer-

cinl messages and the mutual messages were 98 per
cent and 2 per cent, respectively, of the total mes-

of pubifie stations and single and party lines, indicates
that the ereat traflic of some divisions is the result ot

U the indueements oflered.

wessauzes iwelieated e the pre.

sages; and that the eommercial and mutusl long dis-
tatiee and toll messages were 99.4 per cent and six- |

tenths of 1 per ceut, respectively, of the total toll and
long distance rmessayes.

It other words, the muatua)

business amoeunted to ahout 2 per cent of the total |

telephone business of the country, and apparently was
of carrespondingly snll importance. It should be
remembered, however, that the mutual telephone
lines serve cottnunities in which the business I8 insuf-
ficient 1o cause the investment of eapital in large
exchunges, and whicly, if it were not for this means of
communication, would be more or less isolated, It is
common for the mutual lines to secure some connection
with the larger commereial systerns, thus keeping the
communities in which they are located in a much
closer touch with the rest of the country than would
otherwise be possible: heuce they produce a certain
psyehological effect of far greater value than ean be
represented by the mere dollars and cents paid for the
traflie that they handle.

The 9 systens in Alagka, the Philippines, and Hawaii
reported 3,887,925 messages.

Digtribation of tele phone stations.— The kind of tele-
phone fueilities offered has a bearing on the traflie,
because *facilities breed traffic.” Thus the *“party
line,” used in common by several subscribers, by plac-
ing & telephone service at a moderate price within the
reach of the small user, has secured a large traffic that
would otherwise be lost.  Similarly the handiness of
public pay stations presents a temptation to use the
teleplone that s certainly hard to resist. Table 26,
which shows by geographie divisions the distribution

Pasity b, — Al pyeteni-—average puplition. per telephone station, by
qeisgrapliic divisions: 102,

| AVERAGE POPULATION PER—
‘\ Single cir- )
. Latimated | cuit und | Parly
PIVIBIUN. population. | pupe |, privite {line stu-
! gtation hranch ex-{ ton
, BEAton 4 W ehange | or tele-
| station or | phone,
; l telephone,
e e e
Tnited Btates. .o coinonenan Th, HTH, 436 waa | a9 89
North Atlantiv. . ooonvencicuneas 91,778, 196 | 448 83 65
Bt A Ui U oderandi [ 1,400 10 285
North Central .. 27,087,206 1 1,111 37 82
Houth Central .. 14,651,545 2,044 &8 285
WesteIn ... oo o 4,289,085 |! 1,141 57 33

There was a public or pay station for every 972
persons in the United States, while for every 59 per-
sons there was a private telephone, either on a single
circuit or in a private branch exchange, and for every
&0 persons there was a telephone on a party line.  In
the North Atlantic division the number of pay stations
in proportion to the population was nearly twice as

. ureat as the corresponding number for the whole

|
|

United States, and considerably more than twice as
great us that for any other division. The greatest
development is shown for the party line stations in
the Western division, where there was one such station
for every 33 inhabitants. The North Atlantic divi-
sion ranked second with one party line station for 65
inhabitants, while in the South Atlantic and South
(Central divisions there was only one party line sta-
tion for every 285 inhabitants. |

Traffic, by geographic divisions.—The North Central
divigion reported the greatest population, or 34.5 per
cent of the whole; the largest number of telephones, or
47.1 per cent of the total number; and the most mes-
sages, or 48.3 per cent of the entire traffic of conti-
nental United States. In this division the proportion
of 25 people per telephone was next to the lowest, the

| Western division showing only 21; the messages per

capita were the greatest, being 90; and the messages
per telephone were third in rank, numbering 2,242,
while the South Central division reported 3,015 and
the South Atlantic 2467, The Western division
showed actually and relatively less population and
less traffic than any other.

The relation between the traffic of the commercial

and mutual systems by geographic divisions is shown.
in Table 27,
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TELEPHONE TRAFFIC,

2 Mess, ; .
TaBLE 27 .— M essages—commereinl and moutual systen, by geographic

divisions: 1903,

H NUMHBEN OF My ssiacks,

DIVISION,

Totul, Mutual

Crmneriial,

Tnited State

w140, 4R

North Central | 2,446,257 875 1
South Central ’liRll, 4\;:"; ui; i
Westerni. ... 381,059, 484 |

i i

While the North Central division returned the great-
est number of both commercial and mutual messages,
giving 2,361,506,911 for the one and 84,750,964 for the
other, it is noticeable that the commercial messages
were about twice as many as were reported for the
North Atlantic division, which ranked second, while the
mutual messages were twenty times as many as were
reported for any other division. In faet, the North
Central division returned about six times as many
mutual messages as all other divisions put together.

of the popndarity of the serviee.

' eapita,

23

The diffusion of telephonie faeilities s one neasure
This is indicwted by
populution per telephone and also by messuges per
Yet neither of these reflects the mportanee

Cof the traflie, for one message from New York to Chi-

The greatest average number, 3,031, of commercial

messages per telephone wasg reported for the South
Central division; the least, 1,840, is shown for the
Western. The North Atlantic averaged 1,872, the
South Atlantic, 2,508, and the North Central, 2,329,

The mutual systems reported 99,141,483 messages,
but it is probable that the returns for these systems
are much less reliable than those for the commercial
ones, since few counts of messages are made by the

mutual systems and it is diffieult for them to make
accurate estimates when little or no revenue is derived

from the use of the line. The average number of mes-
sages per telephone was 1,110 for the year, or over
three per day for a year of 325 working days. On the

varo tay he of more value, cost wore, sud mvolve
greater consequences than w theusand sent within the
imits of « stoall town,

Table 28 <hows the distribution, by geographie divi-
sions, of loeul and of long distanee and toll business,

Tawiw 28 AL systemn—average roember of loval and of loug distanee
ard tidl e sasages per tele phine, by geographie divisions: 1907,

| NUMBER UF MESSAGEY PER

[ TELEPHOGNE,
{ huﬂ,u‘m
. Coor telee e e e
DIVIEION, § phones of ; Loug
Daltkindi oo Loenl, | distunce
i aud ol
United Btates e
Narth Atlantic. ... az
Bouth Atlantie J W
Naorth Central. .. B b
Bouth Central. . ... . 46
Western ! S
|

The least number of local messages per telephone—
1,773—und the grestest number of toll and long dis-
tance messages—Y2-—were reported for the North
Atlantie division. The number of toll and long dis-
tance calls for this division was double that for any
other division and almost double the number for the
whole United States. This is due partly to the con-
centration of business on the North Atlantic seaboard.

Traffic, by states and territeries.~A more detailed an-
alvsis by states and territories of the total messages

¢ and the proportion of loeal and of toll and long dis-

same basis the average number of talks per telephone |

per day for all systemsin the United States was nearly
seven, or about twice as great as the average for the
mutual systems. But since most of the mutual sys-
tems are open for only a few hours on Sundays and
holidays, and only an hour or two each night, while
most of the commereial systems are open all the time,
it is unfair to compute daily averages for the two
classes of systems on the same basis. A year of 300
working days may be taken as a more just one for
mutual systems, and using this, the average number
of messages per telephone per day was nearly four.

tance business will be found in Table 43. From this
table it is seen that in the total number of messages,
Ohio led with 558,707,5801: Illinois was next, with
541,161,932; while Nevada was last, with 1,409,134,
In long distance and toll traffic Pennsylvania was
first, with 20,409,621 messages; New. York a close
second, with 20,367,024; while Nevada was last, with
46,052,  The greatest number of local messages,
547,238,743, was reported for Ohio, and the next
largest, 535,744,344, for Ilinois.

Traffic of commercial and mutual systems.—Tables 29
and 30 show, by states and territories, the amount of
traffie for commercial systems and mutual systems

| separately.
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PRALY wis OF PHYSICAL EQUIPMENT AND MESSAGES, BY STATES AND
. TERIRITORIES: 14932,
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Inehwdes systems digtributed as follows: Arizona, 1; (nxx1114~tu ut, 1;

The largest number of commereial local nessages,
540,922,794, was reported for Ohio, and the greatest
number of (?(}IIlII]l.‘I‘(,lﬂl long distance and toll messages,
20,382,847, for Pennsylvania, The greatest number
of local mutual messages, amounting to 24,885,108,
shown to have been reported for Tilineis, and the
greatest number of mutual long distance und  toll
messages, aggregating 156,008, for Towa.

For the commercial systems the greatest number of
toll and long distance messages per station per year
was returned for Pennsylvania, the number hum;:
110.1, while the least number, amounting to 14.6, wus

18

Flurida,

3 Habo, 3 Lou islana, 1; Mrmtmmm Novads, 2 Uklahnma 1; “n-mmg

shown for New Mexico, The highest number of local
messages per telephone per day for commercial sys-

tems, arnounting to 12,3, was in Mississippi, while the
least number, 3.2, was found in New Jersey. For

nintual systems the greatest number, 53.9, of toll and
long distance messages per station per year was in
California, and the least number, two-tenths of a mes-
sage, in Oregon, The state for which the greatest
Cnumber of mutual loeal messages was returned per
- station per day was Tennessee, the number being 6.7,
i while the least number, 2.3, i3 shown both for Colorado
- and Minnesota.
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Relation between tele phones, wessages, and o e
tion.—Table 31 shows the estimuted population, the
nusnber of telephones und messages, the number of
messages per telophone and per capita, and the pupu-
lation per telephone in continental United States, by
states wid territories,

Tams Hlo-~M ayseme . wmensnges, and pepulation, by
shaten wnd Serviborien, 1M,

Fod ok
fd
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Table 31 shows that on the average in the United
States there were 34 persons to each telephone, that
ench person talked 65 times a year, and that each
telephone was used 2,190 times; but the statisties for
averages for the whole country,

fevent states indicate wide variations from these |

TELEPHONES AND TELEGRAPHS.

Generally speaking, a liberal provision of telephonie
fucilities means a large number 01..‘ calls or messages
per eapita and a low number per instrument. More-
over, it is generally true that the population per tele-
plmm is smallest, and consequently the telephone
facilities are greatest, where the independent move-
ment has had the widest development, and where the
service is measured, while the number of calls per
instrument is highest where the flat rates prevail.

The distribution of telephones, the use of each
instrument, and the number of messages per capita do
not depend solely upon density of population. Other
factors, such as the kind of population, the prevailing
nature of the industries, and the assiduity with
which the telephonic habit has been cultivated by
the managers of the companies supplying service,
constitute potent agencies in varying the number of
instruments installed and the use to which each is put.
The most powerful influence is the tariff charged for
telephone service. The effect of this influence is
clearly reflected in the table. California was one of
the earliest states to be served upon a measured service
basis, and as this method of charging was vigorously
pushed, the result was that this state had the largest
number of telephones in proportion to its population,
there being one telephone for every 14 inhabitants.
Mareover, as a result of the low rates, the number of
messages per capita was high in California, Ohio
alone outranking it in this respect. Ohio exceeded
California in population per telephone, with 19 inhab-
itants per instrument. It is not difficult to understand
this condition when it is remembered that Ohio has
| been prominent in developing independent telephone
service, and stands also among the first in the number
of manufacturers of telephonic apparatus.’

Telephones in urban centers—During the past ten
years there has been a very rapid and wide extension
of telephone service in the rural districts, but, other
things being equal, the industry has shown the greatest

|
|
i
j

| growth in the states having the largest population,

and has reached its maximum development in the
leading cities. In 1900 there were in continental
United States 1,157 incorporated urban centers with
4,000 or more inhabitants. Of these, 1,002 were pro-
vided in 1902 with telephone systems of some descrip-
tion.  In 137 of these towns the service was controlled
by companies operating independently of the Amer-
ican Telephone and Telegraph Company, while in 414
the system was in the hands of that company, and in
451 telephone service was offered both by the Amer-
ican Telephone and Telegraph system and by an
independent one.

. Table 32 shows the statistics of population per
| telephone for the 14 principal cities.
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TanLe ¥ 2.—.Extimated population, nwamber of telephenes, and woerage
population per ldephone for the lurgest fourteen cities; 1002,

IR LS ;
| Estimated
i prerpubation.

Averaps

| Numbet of | e

CITY. #LULims or

e IR T2 0

1 Ledephustion, ™ vati'm* )
New York. . * 4,08, 160 i, ) o]
Clicago. ... : ’ 1,815, 445 6, 3
Philadelphis | 1,348, 043 ] )
8t. Louis,. ! B9, 42 g2
Boston. ... } G55, 876 | k)
BallIore, oo reiivireerrnenanrnrennnnsl D3, BA1 L
Clevelund...... ] 403, (g i
Buffalo,.ovee... I q47, T £
San Francisco ! 451, 540 £
Cineinnati.... 25, Ay =4
Milwauken, 1 B, 965 o
Detrojt..... | A1, B70 24
New Orleans. . . | 206, 118 7,18 41
Washington. .. c.vveeeerannnrnnniernnnnnn | 283, 551 ¥, 051 b

Table 32 indicates that San Francisco, with 1 tele-
phone to 9 persons, was the best telephoned city in
the United States. Next to San Francisco was Cleve-
land, with 1 telephone for every 16 persons. These
abundant facilities are accounted for by the fact
that there are in Cleveland 2 large exchanges—one
operated by the Cleveland Telephone Company (Bell)
and the other, an independent exchange, by the
Cuyahoga Telephone Company. The third -city,
according to population per telephone, was Boston,
with 1 telephone to every 19 inhabitants. It is note-
worthy that the large cities—such as Philadelphia,
Chicago, and New York—are very near the foot of
this list, having, respectively, 1 telephone to 29, 30,
and 39 inhabitants. This is due to the combined
operation of three causes: The proportion of the
immigrant population of a class that does not use
telephone facilities is much greater in the very large
cities than in the smaller ones; telephone rates are
considerably higher in these large cities than in the
gmaller ones, and there has been no competition in the
two principal cities. The lowest average per capita
among these cities was shown for New Orleans, where
there was 1 telephone to every 41 inhabitants.

The conditions that environ the telephone system
of a large city are entirely different from those existing
in & small town or in rural districts, and consequently
the traffic in such places is totally dissimilar in volume,
rate, and time of activity. Accepting a population
of 4,000 inhabitants as the line of demarcation between
the large and the small places, or the urban and the
rural population, Table 33 is & summary of the sta-
tistics for the commercial telephone systems having
their exchanges or centrals in urban and rural districts.

TaLe 38.—8ummary-—urban and rural commercial sysiems: 1902,

| |
Totel, | Urbsn. | Rural
Number of &§816mS. e -v.cer-- 3,157 | 500 2,67
ﬁﬁgﬁﬁrﬁ ........... - &TESTL L 48 GREN
umber tiona or telep) |
kg aons orIWPLIN ] nomeel | hemew | s
Jléumggr Lgé publle exohur;gteik P 8,419 3,48 4,0
8 8 OT talks Gur- H .
ing onn R 4,971, 410,070 || 4,355,724, 205 | 610,688, 740
! y k=, ote.: :
&mzfiﬁ%g}dmcmm ........ 13,988 x 1,585
Sularios B9,KTLO06 | BO,RBR0 | BB Za
Wagp-earners !
» numl 00,890 | 4,3 7,308
Wt e, 206,200,085 | 804,041, 1 | 81,860 50
Tota] révenue 06,500,201 ¢ $70,960, 908 ¢ 86, 508, 210
Tatal ex, UL emEeAN0 L EUBATLEA | $4, 400
Nt DI 4 vanesroennrnremencrnen LOUSS.BST, R | B4AL TR 000,008

\ than the former.

o

Table 33 shows that the number of systems having
their prineipal central, or exchange, In mondeipalitios of
lesws than 4,000 inhabitants was about 5 times the
number having their exchanges, or centrals, in miunici-
palities of greater population; and that the systems
whose headquarters were in the Jarger places averaged
more than 22 times the number of telephones per
system and handled over 34 times the traffic of the
emaller places.

Hates.—The first use mude of the telephone was on
private lines connecting two individual stations, the
lines not going through an exchange, For this pur-
pose the original patenwess furnished the instruments
and charged u rental for their use.  As soon, however,
as the telephone exehange was developed the element of
labor in eonnecting different subseribers” lines at the
exchange became s factor in the business. The ex-
change proprietor, either an individual or a corporation,
was then obliged to build and keep in repair the lines,
the switchboards, and the subscribers’ instruments,
and to provide facilities for an increase of business; so
that although the old term of “rental” remained in use

| after the establishment of the exchange, the charge

made to telephone subscribers became s charge for
telephone service and not a charge for rental of instru-
ments,

As the exchanges grew the number of subseribers in-

creased, and with the increase in the number of per-
gons who could be reached by a telephone the value of
the telephone service to each subseriber became
greater, and the result was a greater use of the tele-
phone, the increase in the use being at & rate greater
than the mere incresse in numbers would indicate.
The greater demand on the service naturally increased
the cost of supplying telephone service, With the
inereased nurmber of subscribers the area within which
the subscribers were located became larger, and longer
lines were necessary. There were corresponding in-
creases in the investment for each station, in the
amount of work required in making the connections
between subscribers’ Hnes, and in the expenses of re-
pairs, :
It was soon discovered that the rates fixed by the
first exchanges, which were suflicient when based upon
a small number of individual telephones connected to
an exchange, were too low to meet the expenses of the
operation of the larger exchange and give a fair return
upon the capital. The problem of rates then became
one of arranging the charges for service so that all could
use the telephone.

The first differentiation in rates was between busi-
ness places and residences, it being plainly evident that
the latter used the telephone to & much smaller extent
This division between business and
residence rates continues throughout the entive coun-
try, and with but few exceptions is found in every tele-
phone exchange.

The division into these two classes was not, however,
gufficlent to cover the necessary pradations in charges
if all the people were to be connected by means of the
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telephone svstern, and party line deviees, cnabling the
placing of more than one telephone upon each cireunt,
were put in operation.
rates the rate is graded by the pumber of subseribers
placed upim one elreuit, and here again the distinetion
between business und residence Is retained, each group
having its own party line rates.

em of allowing the subseriber to use the tele-
phone as freely as he chose upon the payiment of a fixed
sum monibly or gquarterly, was in its turn supplemented
by the s -calbed mmwxr«d rate, under which the sub-
seriber pays for the actual use made of the service.
Under this systern o minimum chatge is roade, and for
this payment a fixed number of messages are furnished,
messages in excess of those contracted for being paid
for at a specified rete per message.

This system naturaily reaches i
ment in th«» larger cities and allows the gradation of
rates to be carried on to such an extent that everyone
can find o rate suited to his own needs.
tiom of this messured service rate is in Gse in Great
Britain, where the post office telephones are charged
for on o vombination rate, & fixed charge suflicient to
meet the interest and the depreciation of the plant be-
ing collected annually, and each message being charged
for at & rate that is supposed to be sufficient to cover
all expenses of operation.

The measured rate system is undoubtedly the logical
one, as the subseriber pays exactly in proportion to his
use of the telephone, and instead of the large user secur-
ing service at a rate much below the cost of the service
and the small user paying much more than the cost,
esch user pays his proper share, the average return to
the company giving & return on the whole investment,
It has not been found practicable to intreduce this
mvmumd rate &y%&m in sl 1 me‘ei»s, and althmxg’h its

”T"Qmﬁa is m@ hyg& m uwthud mf c-}fmrg@

mmvermmm
bocawse of the large i
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euite as Tully ooe

investraent neessaary to build such
juent necessity of keeping the cir-
pied as Ww@m Althrmg;,h 11 TRAIY

: ines Llwm s no hnu—

x&bmwlsmt tbw ¥ik ml p@mud is f!‘it‘f! ssmd an
@mm fkhwgre* is mede for each minute of overtime.
There is » great variation in the le

Fis In some parts of the country and between
towns closely conneeted in a business way rates
netimes wmade for shorter initial periods, the
periods being in some cases even as low as a quarter of
& minute  To further utilize the investment in Jong

A modifiea-
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© distanee lines and stimulate their use 1t is customary to
~ grive night serviee at reduced rates.

Under the systewn of party line

th of the initial

The rates are also governed by the character of the
service given, whether on individual lines or on party
lines, by metallic cireuits or grounded circuits, by
underground eircuits and cables, which represent a
large outlay, or by other circuits.

The eost of a service which is given to a large number
of subseribers in any city over a large area, and
which has suflicient eqmpment to supply the demands
of all the users during the time of the maximum use,
is necessarily much higher than the cost of a service
that is given by a small exchange which has a compact
territory and which at no time has any excessive de-
mand upon its facilities. Telephone rates, therefore,
are higher in large than in small cities. The rates,
moreover, are low among the mutual and cooperative
companies, with but few subscribers, since for such

. companies the members themselves do a large part

toward the operation and maintenance of the plants.
No attempt was made to tabulate the rates charged for
telephone service, since they vary greatly as a result of
the conditions covered by the numerous classes of
service given by the companies.

All these variations are found in all parts of the
country, and the description * of the evolution of the
telephone rates of New York city, where the logical
plan of charging each subscriber as nearly as possible
the cost of his particular class of service has been car-
ried to the highest development, gives a very good idea
of the problem involved in the question of rates for
telephone service,

Traffic per subscriber and instrument,—While the pre-
ceding tables convey an idea of the bulk of telephone
traffic, it requires a further analysis to indicate the
average smount of business transacted from each in-
strument and by each subscriber. This is shown in
Table 34 for the commereial and mutual systems in con-
tinental United States and for the outlying districts.

Tasin B34.—Messages per subscriber and per telephone: 1902.

:‘ AVERAGE NUMBER OF MESSAGES,

i

| Per subsceriber. Per telephone,
KIND OF 9ESTEM. | q
| i Long dis-! Long dis-
Total. | Locul ‘ tance Total. || Local. | tance
- i and toll. | and toll.
i i { !
| i | | =
| Comtlemtal United | ‘[ ! | !
B - 2,972 | 52,100 © 2,188 52
avRhog.an b7 2,'2,33 2,178 54
Mutanl. L L 112! & 1,110 ‘ 1,102 8
Captying distriety, 1,330 ] .................. 1,344 ..................
e |

A comparison between the traffic handled by the
American Telephone and Telegraph Company and the
independent svstems is shown in Table 35.

1 Bee (“lmpusr X.
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Tasy 38.—T'raffic comparison, Bell and independent aysters: 1902,

BELL. INDEFENDENT.
; Aver-! . -
Totul, ‘img;‘ppr‘ e o
Numiber, | wmtﬁm i Numiber.
| sub- |
| meriber.!
R . : R
Number of systems, .. 4,151 [ £ U 4 L
Numll»er of sub- 2,178 366 ; ; ;
BCriberS. .oiannnn, 366 1,922,807 - 27,78 56, Wy | Py
Number of stations e } S i ‘mf kel -
or telephones. ... 2,815,207 | 1,817,178 ‘i 29,4935 Gk, 134 l 243
Messu[igcs or talks, |
toral nomber. ... 15,070,554, 553 | 3 074,530, om i 2,515 ! 9o, 024, 463 ’ 2,08
Local c.xchange 4 949, 849, "09 2, 098, 44, 933 | 2 453 wl 851, 504. 718 2.041
Long distance i
and toll........ 120, 704, 844 ’ TH, 185, 127 | -] ; 44,518,717 47
i I N

As shown by Table 35, the Bell companies operated
123 times as many telephones per system as the inde-
pendent companies; the total local business of the
Bell companies was 53.6 per cent greater than the cor-
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responding independent traffic, while the calling rate per -

subscriber was 20.2 per cent larger; and the toll and
long distance work on the Bell lines was 71.1 per cent
greater than that over the independent ones, while the
toll and long distance calls per subscriber were 31.9
per cent more.

The difference in the traffic rate per subseriber is
probably to be cxplamed by the fact that a large pro-
portion of the Bell service in the United States is based
upon some measured rate plan, either involving the
use of telephone registers or pay stations, or requiring
the operator to make a ticket for each call. The inde-
pendent companies had rarely adopted measured
service up to the time when their reports were made.

Relation of traffic to earnings and erpensss.—The
relation of traffic to earnings and expenses is an

important one, both from the standpoint of the tele- 1

phone company and from that of the subscriber.
When the cost to the subscriber is based upon some
form of measured service, the volume of business is a

more or less direct measure of the revenue of the com- |
pany and of its cost of operation. The operation of any

form of metered service tends to reduce the amount
of traffic; for if subseribers are charged by the mes-
sage, they invariably economize as much as practi-
cable. If the charge for the traflic is at a flat rate, the
company’s
instruments installed and not upon the volume of
traffic, while the expenses are measured more nearly
by the number of messages transmitted,
rate service there is no tendency toward economy

4

X

B4,
tele phoare wtnd ey mamage by states anl feredories

Tapyr Al syptemsavergge revenie Wil operling orpense per

Liared,

Aversge . AVEEAUL GBtd AVERAGE OFEMATLNG
ey BEVESLE. EXFENSE.
nf
BT ATE OB PERBEITOHY. TERCBSRGAS
ey Fer Per Pey Ver
i wi  Ledppd tedephony  message
pe ryear.  (dodlats),  (eenls). o (deodarsr. | earls).
Unitwd States. ... .. 2,345 - 112
Als»b&x}w‘.«., 4,47 [N ]
Apizona.. 1,387 1.4T7
Avkansas., 2,174 1603
(, xfrz\n-piau 1‘45%73 1. 795
Cotorsde. | 2, 456 .27
Comumetiont. . .. 1, T 2450
Die Z,nv« wre PR 1. 7RG
¥ [N ! 2,80 9.728
(mnrg&a. N , 6.3
1dahy . . H 2,082
0.0r26
1,122
.400
0,404
| [
! i
; 0.
; 1.
: 1.
| 2.
i

438
(133
o]
il
Firg
MISHIGEN . < aeanneeee ! 0.784
Minnesots . 1.084
. 501
1.787
3.883
2,0 1.69
1,28 1.2
LU 1.796
1,147 3.440
1,732 .74
New Yeork. . oooooon... 1,44 2.TI8
North Caroline . 5,545 0. 6965
Mm:h Dykeota, .. 2,18 £.048
2, 808 0. 680
2,548 .78
1, Glh 1.263
P P ]

Z, 355 7
1.7 o.911
3,557 (A1
2,50 . 944
. 2,93 .53
N M’mum . 1,875 to
{ VEREIDAR . v vmanane vovannens [N 0.6k
Washlngton .. cnue o, AU 1,908
Went Virgings. 1, %50 o, 814
¢ Wisesmedn. . “ e 1,668 0.973
AN ether statesd. . . 1,544 2,386

| phone amounml to $37.50.

VInttudes District of Colambin.

imehwdes Rbods Teubund and Wyoming.
According to Table 36 the average revenue per tele-
The highest rate was
seeured in New York and was $66.47, or 77.3 per cent
more than the average. The lowest revenue was

. reported for Towa and was only $16.35, or 43.6 per cent

revenue depends upon the nurpber of |

With a flat

on the part of the subscriber, for, knowing that his

telephone charges are represented by a fixed annual
sum, he and his friends use the instrument liberally.

Table 36 shows the average revenue and operating
expense per telephone and message, by states and
territories.

of the average. The greatest revenue per message—
4.88 cents—was shown for New Jersey, New York rank-
ing second, with 4.54 cents.  Theleast revenue per mes-
gage was reported for Mississippi and was s little more
than four-fifths of a cent. Operating expenses per
telephone were highest in Massachusetts, where they

. reached $43.58, and lowest in Inwa, where they were

$10.53. The lowest operating cost per message wag

- shown for Mississippi, where the average was one-half
. & cent, while the highest operating cost, 3.45 cents,
 was found in New Jersey.



30

The high rates per telephone in New York state are
explained by the fact that this state contains the city
that is ut the same time the largest city of the country
and the one that does the greatest amount of tele-
phonic business.  As the expense of operation increases
faster than the population, it 35 necessary to arrange
the tariff in recognition of the faet. But New York
eity is served upon mensured rates, hence the traffic

wte per subscriber is low, and the operating cost per
ge 15 less than in places, such as some of those In
New Jersey, where the flat rate is more prevalent.

1t is sig
received telephone service during 1902 at an average
cost of 1.71 cents per message transmitted, and that
the average revenue above operating expenses
amounted to fifty-nine one-hundredths of a cent per
HaeRsRLe.

Other factors of traffie.~The preceding tables have
been occupied chiefly with the total traffic reported
for the various ¢ivil and geographic divisions of con-
tinental United States. But it is desirable to consider
also the variation in the number of messages which
subseribers offer, the menper in which and the time
when the business is delivered to the central office,
and the ability of the operators and appsratus to
handle it. As the reports do not permit such an
analysis 1o be made for every system, diagrams have
been prepared containing a digest of statisties for

are Tairly representative.
grams,” because they show the varying weight or
load of traffic.

If every person wished to talk an equal number of

o time, that could be made for the total number of
inhabitants. Experience shows thst this does not

happen, because of what is termed ““the sequaintance -

¥ SFEPY  CENER aunity e & individuy R 3
In every community each individual is given twenty-four hours. Usually each operator is

k&S

factor.
acquainted with and transsets business among a cer-
tain Hmited group; and while such circles of acquaint-
ance overlap and the business increases more rapidly
than is indicated by a simple arithmetical ratio to the

rnificant that the people in the United States |

|
|
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the switchboard, and the promptness w%th which the
subseribers cooperate. The speed attained depends

- upon the capability of the operator and the amount

of training received, as well as upon t}_le nature
of the apparatus. Upon magneto switchboards
installed in small country towns from five to ten
seconds elapse between the signal of the subscriber
and the answer of the operator, while from ten to
thirty seconds are often consumed in disconnecting
subsceribers’ lines after.service. With automatic lamp
signal switchboards the operation is much expe-
dited. Many systems strive to secure what is called
“ three-second service;”’ that is to say, on the average
only three seconds elapse between the removal of the
receiver and the answer of the operator, while discon-
nection is usually accomplished in from three to five
seconds. It is only in the best managed and most
highly efficient systems that this speed is uniformly
secured. Taking the average of all systems, five-
second service is more common. The service over
trunk lines inevitably consumes more time.

~ In the business districts of urban centers, messages
are handled most speedily, because business men are
trained to prompt and quick action, and usually have
a fair idea of the inconvenience to which others are
subjected by a delay in replying, while residents in
small towns and villages often display indifference to

. the prompt answering of a telephone call.
about two thousand operators so selected that they

These are called “load dia-

In order that the service shall be good it is neces-

' gary that sufficient operating force be provided fo

transact the business offered during the busy hours at

+ such speed as shall be satisfactory to subscribers. An

+ keep more or less careful record of traffic.

) , . examination of the diagrams will show that approxi-
times per day to everyone else, the traffic would be |

rtional to the size of the community and would | busiest hour of the day.
wl on the number of combinations, taken two at

mately 12 per cent of the business is offered during the

Traffic records.—It is customary for central offices to
The com-

- mon method is to make a monthly count of thé num-

ber of originating calls and trunk messages during a

. provided with & wooden peg about the size of the ordi-

population, it does not incresse quite as fast gs the |

square of the popul
Different communities vary in the amount of busi-
nesa they offer. In general, small towns of 10,000 or
under are likely to show from 4 to 6 calls per sub-
seriber per day. The business portions of medium-
sized and large cities vary from 10 to 15 calls, the
residence portions from 2 to 4 calls, while party lines
sverage from 3 to 4 ealls,

The operations necessary for each message consume
& certain amount of time; consequently the number
of operators and the size of switchboard needed to
handle & given amount of business will depend on the
speed that the operator can attain, the efficiency of

nary plug, and is instructed to use the set of 100 multi-
ple jacks nearest in front of her. Commencing at
midnight of the predetermined twenty-four hours, all
operators ingert these pegs in the zero jacks of the
banks, and then each operator moves the peg along -
one jack for every call that is received. At the end of
each hour a clerk makes a memorandum of the num-
ber of the jack in which each peg stands and removes
the peg to the zero jack, thus making a record of the
number of calls that each operator has answered.
Such & traffic enumeration is termed a peg count.

For toll line work, or measured service, where tickets
are made for each call, the traffic record becomes auto-
matic. If lines are supplied with a message meter

loc,atec% in the exchange, an hourly inspection 'of each
meter is all that is required.
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To convey quickly and saliently to the eye the stu-
tisties gathered in a traflic recond it 1 convenient to
plot them, showing upon the horizontal scale the hours

of the dav and upon the vertical scale the number of |

calls received.  Diagram 1 presents in this way the

) - [ s
record for three exchunges in a large city. Three
curves are shown., Curve A is the load line of u large
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exchange of from four to five thousand subseribers; |
curve B, that of & medimm-sized exchange of from

twenty-five hundred to three thousand subseribers in
& resi

ers in the outskirts, Diasgram 3 is the traffic record
of an exchange in a wedium-sized city, curve A relat-
ing to the main office of the business digtrict und curve
B, to a branch office. Diagram 4 is for & manufac-
turing city with a population of about one hundred
thousand.,
about two thousand inhabitants.

There is a general resemublance between the dia-
grams, which show that the telephonic load lines con-

tain one high peak in the morning and one or more in
the afterncon. In the large city the peak of the load
ocrars later in the day than in the city of medium
size, and the falling off of traflic during the noon hour
is more marked. In the manufacturing city two peaks

oreur, one relatively early and the other relatively late |
in the day, while in the small village there are three

distinet peaks, one in the morning and two in the after-

noon, the vne at 3 p. m. being the highest. .
It is instructive to transform the diagrams which

sbow total originating eslls in such a manner as to

tence distriet; and curve C, that of a small ex-
change of from eight hundred to a thousand subscrib-

Disgram 5 is the load line of u village of |

| show the ealls per line. In Diagram 2 this transfor-

! mation is performed for Diagram 1.

Diacray &, Telephone calls by hours in a manmefacturing city having
a population of about 100,000: 1902.
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The salient change is the difference in the relative

- heights of the curves in the main office and the sub-
_ sidiary offices, for, when the loads are plotted in calls
. per line, there is a far less proportionate difference
;’ than that which seems to be indicated by the total
* load lines,




CHAPTER VI
APPARATUS OF THE SUBSTATION.

Physical equipment.——The preceding statistics show

that the number of messages handied by the telephone
systems of continental United States in 1902 was esti-
mated at 5,070,554,553, To care for this enormous
interchange of conversation a considerable equipment
of apparatus was necessary.

Table 37 summarizes the physical equipment for all
systems.

Tanre 87.—Summary—all systems, physical equipment: 1902,

Number 0f BYSUOIMIA. . v vevovtimmenraernanasssacnsarenranrarsnnscnns
Bwitchboardsg, total numbwr
Manual:
Common hattery.
Mugneto
Automatic..
Total capacity o
Engines, horsepower. .
Dynanmos, horsepower......

Electrie motors, horsepower.. . ......

Auxiliary eross-connection boards, ete......... - 9, 25
Magnetn generators, ringers, ste,, inexchanges.....oovveunvaenon s 14,40
Batteries:

Primary, number of cells. ..
Btorage, number of cells, .
Stations or telephones, total num
Total miles of wire.....ovmeivennn,.- .
Underground conatruetion: .
Miles 0f duct. . vvuenusneerrmnrnveeens e anem e

14,474.9

Miles of cable . e 7. 460.6

MIles 0F WIPO. ..o iens e irriereaa v rraam s e e 1, 860, 0%
Overhead eonstruetion:

Miles of single wire caa. 2,360,914

Miles of eable, .. ..oo.ounn.. .. %,164. 5

Cireuit miles of wire in eable THO, B30
Submarine:

Miles of eable. . ...oooivuiiiianns K24

Cireuit miles of wire fneable. oo oviiiininriinnniiiiuneininn, 9, b4l

From a technical aspect it is convenient to divide
the apparatus of every telephone system into three
parts:

1. The substation, including the transmitter, re-
ceiver, and signaling appliances on the premises of the
subscriber.

2. The wire plant, embracing the electrical conduc-
tors which connect the substations and the central
office.

3. The central office, containing the apparatus nec-
essary to enable different lines to be rapidly connected.

In the case of interconnecting systems and inde-
pendent farmer or rural lines there is no central office,
because each station becomes its own central office,

the subscriber performing for himself the functions of |

the operator in securing a connection with the desired
correspondent.

The collection of appliances placed on the premises
of a subscriber in order to provide telephone service is
variously called a substation or substation outfit, an
instrument, a telephone, or a box.

Statistics of substations.—The statistical tables have ‘

- systems and the independent rural lines,

6
. tems and by the independent s

in eontinental United States in 1902, Table 2 showing
2415207 stations, serving 2,178,366 subseribers, an
average of 1.063 instruments per subscriber. There
were more instruments than subscribers because, in
many instances, one subscriber had sufficient business
to require the installation of more than one substation.

Table 4 gives the number of telephones and shows
their distribution among the commercial and mutual

From the standpoint of operating companies Table
wws the number of stations served by the Bell sys-
ems.  The number
of stations reported by the Bell organizations was
1,317,178, or 56.9 per cent of the total: while the num-

' ber reported by vther systems was 998,119, or 43.1 per
' cent.

Table 7 shows the distribution of stations by geo-
graphie divisions. The North Central division con-

_ tained the largest number of telephones, the propor-

tion being 47.1 per cent of the whole. The North
Atlantic division ranked second, with 28 per cent.
When telephonice facilities are considered on the basis
of population per telephone, the Western division stood
at the head, with & population of 21 per instrument;
while the Sputh Atlantic division was at the foot of the

- list, with 75 inhebitants per instrument.

The number of instruments for both the commercial

- and mutual systems are distributed by geographic divi-

gions in Tables @ and 11. For each of these systems
the North Central division contained the greatest num-
ber of instruments, the proportions heing 45.6 per cent
for the commereial systems and 86.2 per cent for the
mutual. The latter percentage shows that this is
the area in which there has been the greatest develop-
ment of mutual systems.

Tables 43, 46, 48, and 50 show the distribution of
substations by states and territories. Table 50 shows
that Tows, Illinois, and Missouri led the st for mutual
systems, showing, respectively, 21,355, 16,831, and
10,962 substations. These three states contained 55
per cent of all mutual stations.

Rural substations.—The country districts are served
by independent rural lines, by the mutual systems, all
of which may be accepted as serving in rural districts
exclusively, and by rural lines owned and operated by

. commercial systems with whose exchanges the lines

conveyed a general idea of the number of substations

are connected. Commercial systems having their prin-
cipal exchange in larger cities often serve the swaller
(33)
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places, but it is the except iom to find an exchange ina
smadl place serving a large city.

It is unpossible to make an exael segregation of the
statistics so as to show the amount of wire and the
number of telephones devoted primarily to telephone

HUMBER OF LINES.

DAL LINER, CLASSIFIED AS COMMERCTAL, ) ) INDEPE !
AND THE NUMBER OF TELEPHONES, BY STATES AND TERRITORIES: 1802.

TELEPHONES AND TELEGRAPHS.

work in the eountry as distinct from the urban dis-
tricts.  The number of rural lines of each of the three
clusses, their wire mileage, and the number of their
telephones are, however, indicated approximately by
states and territories in Table 38.

TUAL, AND INDEPENDENT RURAL, WITH THE

MILER OF WIRE. NUMBER OF TELEPHONES,

Tasho-

STETE O TEERIPORY I | : . ! Inde- | Commer- Inde-
Lo | G- gy 2| ot | Total, || COmmer appnal | pendent || Total, | Mo | Mutual. | pendent
et UV Matnel d w&aﬁﬁgt Pestaul. pey penden | cial. enden

|

" \
HEE ¢l 2508 S, S 138, 436 70,915 49,965 | 206,908 : 121,905 83,318 55,747
' 57 ; 101 307 | 21 | 8 100 9
‘i‘%}l ﬁ% 30 18 | 205 128 72 1
i 1 | R &3 150 123 ... 3
1,87 9 23 45 854 385 303 7
"3 261 3 T 254 224 98 |oeeeneon

33
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&
9
20
144
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%7 |
9 ~ % ST POV FUUTURt | I IS '3 ORI SUS
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i | 12 K74 2177 || . 1,687 164 320
| & g4 aaml 3,98 108 16 3,507 3,355 73 39
b b+ 1 7548 3,801 2,218 Z,000 5,509 1,628 2,341 1,832
7 TN N 124 £7 RGN N 17 ST TOTRA ISR
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'3 1 B Wes| 4mz| 28| 1,808( 1040 4,63 3,008| 1,80
rerenned 1 [ % A 10 85 33l 2
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Tf all the places with & populstion of less than 4,000
be considered az rural districts, it will be necessary to
add to the totals shewn in Table 38 a considerable pro-
portion of the wire and telephones reported by the
comanercisl companies having their prineipal exchanges,
or centrals, located in such places.  As shown in Table
33, of the 3,157 commercisl systems reported, 2,627,
or 83.2 per cent, had their principal exchanges in

places of less than 4,000 inhabitants, and operated -

418,558 miles of wire and 402,025 telephones.
the combination of thes

While
¢ totals with those shown in

Table 38, giving 677,864 miles of wire
telephones, produces some duplication,
may be accepted as an approximation
telephone service.

The rural substations, as shownin Table 38,

and 668,993
these figures
of the rural

~ aggregated 266,968, of which the commercial sys-
- tems reported 45.7 per cent, the mutual systems,

33.4 per cent, and the independent rural lines, 20.9
per cent.

Table 30 contains statistics for the five states in
which there were the greatest number of rural lines.
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APPARATUS OF THE

Tanrte 39.—Number of rural lines, with the wire mileage and the s
ber of telephones, for the five leading states: 1902,

! LINER.

MILES (¥ WIRE. TELEPHONES.
BTATE. e -

Number. Rank, - Number. Renk. . Number. Rank.

Minois.. .. 3,883 1 4raest 1 2
Indiana. 3, 255 2 2,380 4 3
Tows. .. oo | 4] sml| 2 1
Missouri.. 1,712 S0 26,094 4! 4
MO e ernmenmnananarren 4,066 3 423,787 1 5 5

The five states shown in the table contained 186,740
rural stations, or 69.9 per cent of all such stations in
the United States. Iowa had the greatest develop-
ment, the reports showing 58,364 telephones, which
number was 21.9 per cent of the total for the whole
country, and 31.3 per cent of the total for the five states.
Moreover, Towa had 8,924 more rural telephones than
any other state. Tt was in this state, also, that the

greatest development of independent rural lines was |

found—the number of such lines being 1,116, or 22.4
per cent of the total. On these lines there were 18,383
telephones, or 33 per cent of all such instruments on
the independent rural lines.

Private stations and pay stations.—From a business
aspect substations may be separated into two general
classes—private stations and public stations. Private
stations are those controlled exclusively by the sub-
scribers who rent them, and used only by sueh sub-
seribers or their authorized agents. A public station
is one not rented to a particular subscriber, but estab-
lished in some public place, as a hotel, theater, restau-
rant, drug store, or depot, for the use of the general
public, anyone being allowed to use the telephone upon
the prepayment of the proper charge.

- Clussification of private stations.—The private sta-
tions can be divided into single lines, party lines, and
private branch exchanges. The single line denotes a
complete circuit allotted exclusively to a substation.
The party lines have two or more substations upon
the same circuit. The private branch exchange is a
small central office located in the midst of a group of
subseribers who desire frequent connections with each
other and occasional service to other subscribers out-
side of their particular circle. These small offices are
equipped with switchboards that are in all respects sim-
ilar to those used in the central offices, and their opera-
tors are highly and carefully drilled. Thus the private
branch exchange does not differ in any way, except in
size, from one of the central offices that compose a large
telephone exchange. Its function is not only to relieve
the central office of a portion of the labor that is made
necessary by the particular group of subscribers, but
also to economize wire plant. Thus, A, B, C, and D
may wish to talk to one another several scores of times
daily, while they have occasion to communicate with

SUBSTATION, 35

F, (3, and 1 (subseribers to the main exchange) only
vecasionally,  Provided A, B, C, and D) are close to exch
other, it is an evident economy in wire plant to serve
the several stations by a small switchboard located
in their immediate vicinity, rather than to extend their
lines and interchange of business to the central office.
The private branch exchange consists of a switchboard
having short lines extending to each of the substations,
while a few trunk lines run from this switchboard to
the central office. This type of installation finds a
wide and econstantly incressing scope in factories,
hotels, and offices of large corporations.  The tendency
now is to meke the private branch exchange operator
a kind of general confidential clerk, who not only
places different substations in connection with each
other and with the central office, but also performs
many other services. She orders railway accommo-
dations, hacks, or theater tickets, and renders a thou-
sand and one minor services that would be entirely
outside the function of the ordinary exchange operator,
and she is rapidly becoming a necessary and highly
valued employee in the modern business office. In
some cases the private branch exchange is so arranged

that the instruments of a number of the subseribers can

be connected only with each other, while the apparatus
of another set of subscribers is such that each one may
talk to every other subscriber connected with his par-
ticular branch, and also receive service through the
main exchange. Technically these two groups of
subscribers are called private exchange subscribers
and private branch exchange subseribers, respectively.

(lassification of pay stations.—Table 46 shows that
out of a total of 2,315,297 instruments there were
80,870 pay stations or public telephones; that is to
say, the public stations formed 3.5 per cent of the total
stations. The public stations were divided into two
classes: The so-called automatic or ‘‘nickel-in-the-
slot” station, which contains a coin box so arranged
that the caller must deposit a proper prepayment
coin, usually either 5 or 10 cents, for each local call
before the connection can be completed, and other
pry stations, embracing the miscellaneous instru-
ments. The automatic stations numbered 32,477,
or 40.2 per cent. The commercial systems, as shown
in Table 48, operated all but 18 of these and all but
384 of the other pay stations. The distribution of the
mutual automatic and other pay stations is shown by
states and territories in Table 50. New York had
the largest number in each case, the reports showing
7 automatic and 53 other pay stations. Table 26
ghows the distribution of pay stations by main geo-
graphic divisions. There was an average of 972
inhabitants per pay station. The North Atlantic
division showed the greatest facilities for telephonic
communieation, the average number of inhabitants
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per puy station being only 44%, while the South At-
lantic division, with an average of 2,044 persons per
pay station, had made the least progress.

The American Telephone and Telegraph Company
reported 26,573, or 818 per cent, of the automatic
stations, and 29,083, or 60.1 per cent, of the other pay
stations. '

Puarty line stations.——Table 46 contains statistics hy

states mnd territories for the party line stations, and

Table 47 the number and kind of switchboards; while
Tables 4% and 30 show the corresponding totals for
the commercial and the mutual systems sepurately.
In the commercial systems the party line stations
numbered R(8,571, or 36.3 per cent of the total, and
averaged 1.2 stations per line. In the mutual sys-
tems 77,551 stations, or 6.9 per cent, were on party
lines, and the average was 8.4 statio
order to distinguish party lines of commercisl and
mutual systems from those of rural lines, which are
almost invariably party lines, the term party line is

restricted to polystation eircuits within the corporate |

limits of a eity or town. The commercial companies
reported a total of 248,908 party lines and the mutual
companies 9,258 party lines. In Tables 29 and 30 a
distribution by states and territories is made for com-
merrial and for mutual party line stations.

The rural lines for which statistics are shown in
Table 38 had an average of 12 telephones per line,

rural, 11.

Magneto and common battery stations.—Technically,

bstations may be divided into two classes, namely,
magneto  and common battery substations.
chief difference between the two classes of substations
is in the method of providing the electrical energy
wsed in conversation and for signaling. The magneto
substation embraces o receiver, a transmitter, a bat-
tery to actuate the trangmitter, a magneto generator
with which to signal the central office, and the neces-
sary apparatus to protect the substation from light-
ning or abnormal electric currents,

In the common battery substation the source of
energy is o battery located at the central office; the
exchange uses this battery both to signal and to
supply the trans r. By the use of the common
battery the substation is simplified, its installation
cost reduced, and its maintenance cheapened. Ex-
perience hus shown that the larger the territory in
which a system operates the less the economy of this
latter form of substation. When the subseribers are
few and widely scattered, and when the traffic rate
is low, magneto apparatus with Jocal battery substa-
tion is more peonomical. When a large number of
subscribers ere concentrated in & small territory, and

per line. In

The |

* mutual systems and the independent farmer or rurg)

lines are ulmost universally constructed and operated
upan the magneto plan, while the systems in citipg
and towns are chiefly of the common battery type,
It is difficult to determine where the economical
dividing line exists. It is probable that exchanges
of less than 500 subscribers can be operated more eco-
nomically with a magneto outfit, while for those with
a larger number of subscribers there is greater econ-
omy in using the common battery system.

Table 4 shows a total of 2,371,044 stations, includ-

 ing independent rural lines, but there is no separation

ghowing the proportion of magneto or local and com-
mon battery installations, although in Table 5 the
number of magneto and common battery switch-
boards for commercial and mutual lines is given.

Magneto substation apparatus.—The magneto sub-
station apparatus is very diverse, although the tend-
ency has been toward an outfit of which the illug-
tration facing page 22 is a representative type.

The foundation of this apparatus is a solid hard
wood backboard affixed to a supporting wall. Upon
this backboard is placed a cabinet, having a door and
three compartments. The lowest part is a receptacle
in which the cells forming the local battery for the
transmitter are placed. Formerly the local battery
was made of two or three Fuller cells, when the traffic

| was large, or a pair of Leclanche cells for lighter work.
the commercial rural showing 8 and the independent

At present the use of dry cells is rapidly growing,
since such cells are initially much cheaper, far less
expensive to maintain, and free from the objectiona~
ble presence of liquid chemicals. The second com-

partment is somewhat smaller and contains the -
magneto generator, the right-hand wall being perfo-

' rated to allow the exit of the small shaft, on.the
* exterior end of which is the crank that enables the
. subscriber to ring.

The top compartment contains
the hook switch, which projects through the left-
hand wall and on which hangs the receiver. The
door supports the ringer, whose gongs are secured on
the outside. Below the gongs is the transmitter, .
usually hinged upon a swinging arm or base, which

enables the mouthpiece to be conveniently adjusted
to the lips, In the base of this arm a receptacle is

. commonly formed, in which the induction coil is.
. placed. Underneath the transmitter a shelf is often

attached to support the telephone directory, or-to

 serve as 4 small desk upon which memoranda may be

made. A great variety is found in the designs for
the arrangement of this apparatus, since every manu- |
facturer offers a number of different patterns in order
to suit the taste of various subscribers.” -

' Series and bridged substations.—Magneto substa-
tions may be divided according to the arrangement

the traffic rate is high, the common battery svstem is

: (of the ringing apparatus into series circuits and
8 decided gain. Thus in the smaller communities the | .

' bridging circuits. There is an analogy here hetween

s
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the series method in electric lighting with are anips
and the multiple or parallel method of Hghting with
incandescent lamps.  The older, or series, type of
telephone is usually provided with a hell of enlnpara-
tively low resistance-—that is, 60 to %0 ohms—and
magneto  generator having its armature normally
shunted when not in use for ring signaling. With
the best arrangement of this type it is impraeticable
to place & large number of instruments in series and
secure satisfuctory transmission, because of the atten-
uation of the current in passing through so many
mechanisms.  The instruments of the bridging type
are so adapted that they can be placed in multiple or
bridging relationship with the line, and now they are
commonly so placed for party lines having niore than
one substation.  The illustration (Fig. 1) facing page
26 shows a bridging set with local battery transmission.

The bridging telephone set is provided with a bell
magnet of high resistance and a generator that has its
armature on open circuit instead of being shunted,
as in series instruments. A permanent bridging
arrangement across the line might appear to he
injurious to the transmission of speech, since it
tends to shunt incoming and outgoing current for

from 1,000 to 2,000 ohms, it presents so great an im-~
pedance to high frequency telephonic current that
practically no difference can be detected; moreover,
with such a cireuit it is practicable to place a large
number of instruments upon the same line and yet
secure commercially satisfactory transmission. Hence
multiparty lines have become a possibility and have
been adopted widely.

A number of modifications of this circuit are made
by arranging the pieces of apparatus (transmitter,
receiver, local battery, induction coil, generator, and
belly in different relations to each other, and some-

times the ground is resorted to as a cireuit through

But all such the magnetic field created by the permanent magnet,

' the

which the substation bell may be rung.
modifications include the fundamental principle of so

locating the apparatus that the talking eireuit is line.

cleared during conversation and the signaling circuit
subsequently restored.

Common battery ap paratus.—In common battery,or,
as they are frequently called, central energy svstems,
a large battery placed at the central office is utilized as
the common source of supply of current to the trans
mitters of all subscribers connected with that exchange.
It is also possible to utilize this source of electricity as
the means af signaling.

to each subscriber’s line at the central office. 5o long
as the réceiver is on the hook switch, the line is opened
at the substation and hence no battery current trav
erses it, When the receiver is removed, the hook
switch closes the cireuit and current from the battery

1840708 —de

Ceotubienioes to flow,

Ceent Jamp b othe one usnally adopted,

D exchiange,

C i shown in Fig. 2 of plate facing page 28,
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I & relay b interposed in the eir-
eadt, the current from the battery excites i, anmd it
attracts the relay uroature, which can be arranged to
actuate any form of signal, although a small ineanides-
Henee the
miere removal of theereeeiver is suflicient 1o signal the
Therefore o rormen battery station differs
from w magneto station in the vmission of the ringing
wenerator aid the local battery; eonsequently the sub-
station outfit may be correspondingly smaller and
cheaper. A subseriber set {for use with central battery
s shown in Fig, 2 of plate facing page 26,

Substation receivers.—One type of telephone receiver
The illus-
tration facing page 30 is another 1vpe of the receiver
(Fig. D with u partial section (Fig. 2) and a dissected
instrument (Fig 2).

While the instrurnent is called a receiver, it can also
be used in a limited way as a transmitter. In a case
made of hard rubber or similar materinl, and resem-
bling a butter stamp, 2 magnet is inserted.  This mag-
net consists of a U-shaped permanent magnet of hard
steel, on the ends of which are two pole pleces of soft

_iron, which carry coils of tine insulated wire. The ter-
talking, but, as the bell is wound to a resistance of

minals of the eoils run to conductors contained In a

- flexible cord extending through a hole in the rear of

© the case.

Directly in front of the pole pieces is the

- diaphragm, a circular disk of iron, usually ferrotype
! metal, about two inches in diameter and from one

one-hundredth to one-fiftieth of an inch in thickness.
The diaphragm rests upon the face of the case and is
secured thereto by means of a hard rubber ear piece or
cap, threaded upon the end of the case, which locks
the diaphragm in place as close to the pole pieces ns
possible without touching them.

The magneto receiver is, as noted above, & reversi-
ble telephone. When sound waves impinge upon the
diaphragm, it vibrates; this motion esuses changes in

changes resalting in electrical impulses in the
pole piece coils that produce a current in the attached
If these impulses rench another receiver at the

" other end of the line, they produce exactly correspond-

. ing chang

in its magnetic field, and g0 canse its dia-
phragm to vibrate, reproducing at the distant end a
geries of sound waves precisely similar to, though some-
what less in amplitude and in volumse than, the origi-
nating ones. Telephonic communication, therefore,

- can be carried on simply by means of a line and a pair

of magneto telephones, but the action of the magneto

instrunent is too feeble to be cominercially effective,
This is done by permanently connecting the battery

Therefore an instrument that eould produce inore
powerful results became necessary and the battery
transmitter was invented,

Substation transmitters.—It is common to find the
telephone transmitter mounted on a swinging arm

fustened to the woodwork of the substation set,
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A traremnitter head g shown in ilustration g D
facing page 44 and a cabinet st trapiter, in Fig. 1
facing page 25

Another prevalent type s the desk set, in wliich the
transinitter = supported on oa sl wetal pedestal
which carries the ook switel supporting the receiver.
see lustration (Fig 4 facing page 30

In theors the battery transuitter operates as i kind
of electric valve, whereby power derived either from a
loeal battery ar u central office hattery is used in trans-
ruission, the office of the transmitter being simply to
deliver thi= energy intermittently to the line in undu-
Latory inpulses corresponding to the sound waves that
impinge wpon its diaphragm,

The working parts of the transmitter are usually
inelosed in oa cnpeshaped receptacle of spun brass,
which is covered by a substantial face plate, into
whirh the mouthpiece opens, the whole being sup-
ported upon the pedestul or arm. Figures 2 and 3
on plate facing page 34 show a sectional view of the
working parts, and the assembled transmitter with
the protecting brass eup removed.

From the seetional view it will be seen that the work-
ing parts consist of a substantial brass piece, b, known
as the bridge, which, secording to Fig. 3 is clamped
irmly to the face plate. The bridge supports
wis cuape, to the bottom of which a carbon electrode, r,
i nttached.  As the bridee forms a substantial sup-
port for the cup and its inclosed electrode, this type of
transmutrer is known as the solid back.  Over the face
of the eup is placed a mica diaphragm, a, which is held
in place by a brass ring screwed to the face of the cup.
This mica diaphragm carries a second earbon electrode
secured to a stid running throwgh the miea diaphrag
and stiached to the main diaphragm, 4, by means of a
nut. The spaece between the two carbon electrodes ix
filled with fine granular carbon.  The mouthpiece, m,
is directly n front of the diaphragm, which is pressed
against the face plate by means of two springs.

&
Sound waves entering the mouthpiece impinge upon
ihe diaphragm, causing it to vibrate. As the elec-
trode, 1, s flexibly eonnected to it, the motion s
transmitted to this electrode and causes the pressure
that it exerts upon the carbon granules to vary,
One pole of the loeal battery B connected to the
rent electrode amd the other to the front electrode,
In some manner, as ver but bmperfectly compre-
Bonded, the changes in the pressure upon the carbon
granigdes cause a constderable varistion in electrieal
resistanee, and hence this mechanism causes pulsa-

tinps of enrrent from the battery to flow through

%

the circuit, and, as these pulsations are far greater in
intensity than these produced by the magnetic tele-

phone, the battery transmitter talks eorrespondingly

louder and meore clearly.
The dnduction cod —~The sffect upon the recejver

depemds not upon the total current,_ flow, but rather
apon the magnitude of the ﬂuctp&t&ons. If o trans-
niitter, receiver, battery, and line be connected in
series, the magnitude of any particular fluctuation
will depend solely on the ratio of .the change in the
resistance ereated in the transmitter to the total
resistancs,

[f the transmitter be placed-in a local circuit, and a
mall transformer be used to impart the transmitter
impulses in the local line to the main circuit, then it is
ensy (o make the transmitter resistance form a very
larr;:c- part of the total in the local circuit and the
impulses  become correspondingly accentuated and
effective. Such is the function of the induction coil,
Further, by the transformer action of the induction
coil, & low voltage and large current in the local circuit

- are transformed into a high voltage and small current

in the transmitting cireuit, and hence better transmis-
sion of speech may be secured. The induction coil
usually consists of a core of soft iron wire, upon which
is placed a primary winding of silk-covered copper wire,
surrounded by an appropriate thinner secondary wind-
ing, the whole being inclosed to prevent injury.

Sigrialing apparatus.—Magnetic signaling apparatus
consists of two parts—a generator to produce the neces-
sarv alternating current and a magneto bell to be
operated thereby. Figures 4 and 5 on plate facing
page 36 show a common type of generator and the
various parts of the mechanism.

The generator consists of from two to eight U-shaped
permanent magnets, bolted to an iron frame that
carries u shaft, to which a gear wheel and.crank are
attached. The gear wheel meshes into a pinion placed
upon the shaft of a shuttle-wound armature that
rotates hotween the poles of the' magnets. Therefore,
when the erank is turned, the armature is revolved
rapidly and an alternating current is produced. Thus
this machine is merely a magneto dynamo on a suffi-
ciently small scale to be easily actuated by hand.

A magneto bell is shown in Fig. 3 on plate facing
page 36. This bell consists of a frame which supports
a pair of gongs, a pair of magnet spools, a U-shaped

~ permanent magnet, and an armature pivoted in front

of the poles of the electro-magnets, carrying a clapper
so arranged that when the armature swings, the
clapper will strike against the edges of the gongs.

The magneto call possesses the advantage that it
eontains no contacts to corrode and requires no bat-
tery maintenance, while the generators can be easily
built to give sufficient pressure or voltage of current
ta operate the longest line.

Protection of substation.—The telephone line often
is aecidentally erossed with other conductors carrying
dangerous potentials or large currents and the aerial

~ elreult is sometimes struck by lightning.  Either con-

tingency may damage the substation, expose the




F1Q. 1.—~AUTOMATIC TELEPHONE SWITCH, FiG, 2.—~AUTOMATIC TELEPHONE DESK BET, BUBSCRIBER
CENTRAL STATION, ETATION.

FIG, 3.-AUTOMATIC TELEPHONE WALL SET, FI. 4~ AUTOMATIC TELEPHONE, WALL SET SHOWING
SUBSCRIBER'S STATION. PARTY CALLING.
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huilding to fire, or inflict upon the user o disagreeable
or dangerous shock.  Tlence it is customary to equip
gubstations with deviees whose object is to isolate the
gubstation before damage can be done.  Sueh con-
trivances are usually termed protectors.  TLines that

tact between them and other circuits is so rare that
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SUBSTATION.
prevent Ingury frome saeak currents, the protector
nist be further equipped with = pue deviee which shadl
open the civeadt i case enrrent valies exevod o oan-
gerons winount. This ie wesually o fuse or beat eoil,

i CThe fuse is of the simplest forne and i frequently a
are entirely underground are virtually free from danger
from lightning, and, when inclosed in conduits, con-

present practice inclines to the omission of protect-

ive devices altogether. Such devices are applied,
however, to the portions of the line upon poles.

Abhnormal currents are either of excessive potential
or of excessive quantity. No single deviee has been
found suflicient to guard against hoth forms of abnor-
mal current, so that the present protector embraces
one contrivance to protect against high potential dis-
charges and another to guarantee against sneak cur-
rents.  The common form of the high potential portion,
often termed a lightning arrester, is a spark gap, which
consists of a pair of carbon plates, one of which ix
grounded while the other is connected to the line, the
plates being separated by a thin perforated mica
washer from one two-hundredth to one one-hup-
dredth of an inch in thickness, See illustration
(Fig. 1) facing page 36.

Usually a protector is placed upon the backboard of
the substation set, although it would afford better
protection to the building if it were located on the out-
side of the house wall. Frequently a small cavity is
excavated in one of the lightning arrester carbon plates,
in which a button of easily fusible metal is placed.
The heat of a discharge between the plates dead-
grounds the line and protects the station from further
injury.

The spark gap as thus constructed has proved itself
efficient to protect apparatus from high potential dis-
charge, but, in order not to interfere with the normal
operation of the telephone line, the spark gap must
present an air space of at least one two-hundredth of
an inch, or the normal ringing current will jump the
gup and short circuit the line. Consequently the
spark gap does not afford protection from currents of
less than two hundred or three hundred volts. To

*service of an operator at the switehboard,

| resistance of all apparatus beyond it

strip of midea whont ane inch in dengeh, supplicd with
copper terminals connected by a bit of fine copper or
German silver wire, vither stretebed straight hetween
the terminals or wound in a helix around the mics. A

- combined deuble-pole lightning arrester and fuse is

shown in illustration (Fig, 21 facing page 36,

As fuses wre somewhat uncertain devices, the so-
called heat coil is also provided as being more reliable.
This consists of w eoll of fine wire wound upon g core
placed in series with the line, the core consisting of a
movable pin that normally is soldered in its place by
ensily fusible metal.  The heat coil is held in a pair of
springs in such a munper that the pin s insulated. I
an abnormal current enters, the heat developed in the
eoil is sufficient to melt the solder and allow the pin to
fall upon & grounded plate.  Further, the deviee is
ustally so contrived that the pin may open the portion
of the line inside of the building, while it grounds rhe
external conducior,

Between the heat eoil and the line it is customary to
insert a fuse formed of & lead wire four or five inches
in length, inclosed in a fiber tube. When the heat
coil operates and grounds the line, it removes the
Then, usually,
sufficient current traverses the Hme to et the lead
fuse and this opens a gap long enough to bresk the
cireuit completely.

Automatic stations.—Among the more recent forms
of telephone substation are those known as automatie.
These depend upon central offices where the lines are
interconnected by devices that dispense with the
Views of

 this apparatus are given in plate Tacing page 3%

Desk and wall sets are shown, and the action of the
subseriber is illustrated when setting the signal dial at
his station on the numerals of the desired line, so that

" the mechanism at the central office will receive the call

automatically and seleet the cireuit wanted, as well oy
call up the subseriber there.




CHAPTER VIL

THE
Gewerning cimditions .~ The wire plant of u telephone
systern fornes the connecting link hetween the mube
stativn and the contral office. In the construction of
the first telephone lines the practice that had been
evtaldished by the telegraph companies was ¢ Jomely
followed.  Tron wire, supported upon wouden }le"*>=
e well as snall glass insulators, eross arms, pins, and

WIRE

other line aecessories of the types that telegraph prac-

tice had sanctioned, were used.  As in telegraphy,
the earth was emploved us one side of the relephone
eireuits.
soon demanded, particularly in urban districts, so
large a number of wires as to cause the pole to becorse
an intolerable nuisance; while the simultaneous de-
velopruent of other electrical industrie articularly
the street railway —that also wiilized the earth for
completing the cireuit, caused grounded lines to
become s0 noisy as to render speech trapnsmission
unconimercial and often impossible.  From an elec-
tro-magnetic standpoint iron wire is objectionable,
and its ability to withstand corrosion from atmos-
pherie influences is wuch less than that of ecopper.
Therefore the present tendeney is in the direction of
abandoning the earth as & return and using a com-
plete copper metallic cirenit of wires inclosed in cables,
either laid in underground conduits in urban centers
or supported upon poles in the less densely settled
distriets, the open-wire line being relegated to short
distribution, to spareely settled rural localities, ar to
toll and long distance lines, where the greater elec-
trostatic capacity of the cable renders its use objec-
{ionable.

Statistics of o In the cutlying districts,
as shown in T&bl % ﬂwr’e were 5,518 miles of wire, or
1.009 miles per xeahvyuhuw while in continental U mmd
States, as @s,ixuwn in Table 4, the total qimntlty of

P

ineluding i’m ! 45 e
or 20687 miles per wiﬂp«hur; "Hw (*ui’lnm*!"f“wl BV -

tems employed 97.5 per cent of the total mileage; the
mutual svstems, L5 per cent: and the indeper
rural lines, 1 per cent.

mercial telephones used 2
phone and the wiutual systenis, 0.704 of & mile.
Bell compar
924 miles, or 69.8 pe

miles of wire per telephone.

The imkw;w dent com-
pani

w returned 50.2 per cent of the wire mileage,
{46

Because of its rapid adoption the telephone
~tems, and in Table 38 for the rural lines.

dent
Table 5 shows that the com-

147 ratles of wire per tele-
The
ns shown in Table 6, operated 3,387,

or cent of the total, having 2.572

PLANT.

showing 1.465 miles per telephone. The wire mileago
of the Bell companies is ;rrcalm than that shown by
the independent. companies, because the former con-
trol mxmdumhl) greater mileage of toll lines and
beeause the Bell exchanges of each system are con-
pected by trunk lines. It is rare for an independent
local exchange or system to have more than one office,

Wire milmgf by geographic divisions.—The distri-
bution of wire mlleago by eotrrapluc divisions ig
shown in Table & for all systems, in Table 9 for the
commercial systems, in Table 11 for the mutual sys-
The North
Central division had the greatest mileage for all sys-
tems and for each class of systems. The fact that
the mutual lines in this division utilized 81.6 per cent
of the total mileage for mutual systems is worthy of
note,

Wire mileage of rural lines.—Table 38 contains a
complete unalysis of wire mileage for rural lines. The
total length of wire was 259,306 miles, or an average
length of about twelve miles per line. The correspond-
ing averages forcommercial rural and for independent
rural lines were about nine and ten miles, respectively.
The length of wire per telephone for commercial rural
lines was 1.136 miles, and for independent rural, about
nine-tenths of a mile. From Table 39, which shows
the rank of the five states containing the bulk of the
rural lines, it is seen that Illinois had the greatest
wire mileage, 47,463 miles, ur 0.96 of a mile of wire
per telephone.

Underground, overhead, and submarine wires.—Table
46 contains the detailed statistics concerning wire
mileage and shows data relating to underground lines,
werinl lines, and submarine cables. Of the 4,850,486
miles of wire reported, 3,150,444, or 64.9 per cent, con-
sisted of wire above ground, and 1,690,502, or 34.9 per

" eent, of wire underground. The remaining 9,540 miles
£ 9

congisted of wire in submarine cables. There were on
the average 231.9 miles of wire in each mile of under-
ground cable, making an average of 116 pairs of wires
per cable. The largest amount of underground con-
struction was in New York state, which reported
2,130 miles of duet, 1,571.7 miles of cable, and 392,973
miles of single wire; but Pennsylvania had more duct
than New York by 1,988.4 miles. In underground’
wire mileage Pennsylvania was second, with 249,246
miles; Ohio third, with 153,677 miles; and Massa-
chusetts fourth, with 148,707 miles. There were eight
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states and territories which did not report any under-
ground construetion.

Of the overhead wire mileage 2 360,914 miles, or
75.2 per eent, consisted of wire on pole or roof lines, sind
750,530 miles, or 24.8 per cent, of overhead cable. The

total length of overhead cable was 8,104.5 1uiles, =0

that the average wire mileage per mile of cable was |

96.3 miles, making an average of 48 pairs of wires per

eable. In miles of wire in overhead cable Ohio

ranked first, with 114,473 miles; New York second,

with 82,967 miles; Pennsylvania third, with 73,670
miles; and Ilinois fourth, with 71,251 miles.

The total wire mileage in submarine cables was
9,540, Of this amount, 3,267 miles, or 34.2 per cent,

was reported from New York state; 1,034 miles, or

10.8 per cent, from Michigan; and 996 miles, or 10.4
per cent, from New Jersey. :
Miles of wire per system and station.—Tables 24 and

30 show, for states and territories, the average number -

of miles of wire per system and per station. It

appears that for continental United States the com-

mercial systems averaged 1,514 miles per system and
2.15 miles per station. The mutual systems showed
71 miles per system and 0.79 of a mile per station,

Massachusetts showed the greatest commercial mile-

age per system, 25,746, but the station mileage was
2,67, California showed the greatest mutual mileage
per system, 154, but its station mileage was third.
Texas stood first in mutual station mileage, with 2.91,
and Colorado second, with 2.50.

Kind of poles used.—The pole is the foundation of
- usually of locust, are driven into the eross arms, and

the open line. In states of the North Atlantic and
North Central divisions chestnut is largely used, and
in those of the South Atlantic and South Central
divisions juniper, cypress, cedar, and sometimes
southern pine are employed, although the pine and
the cypress rot so rapidly as to make the maintenance
of such poles an expensive item. In states of the
Western division the various kinds of pine and fir,
imported from the North Pacific coast, prevail. The
following tabular statement shows the usual size of
poles:

Table of pole sizes.

- i ; B ]
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Crosss arms are usually made of vellow pine. The
following  tubular stateraent  shows the  weeepted

dimensions of eross artus:
Tuble ol ernss aring.
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In the top of the pule & series of gains is ent of such
size as to receive the squared center of the arm which
is bolted to the pole, sometimes by & five-eighth or
three-quarter inch machine bolt and sometimes by a
lag serew.  In this way the aru is supported,

To stay each cross arm, two cross arm braces are
used.  These are of iron, 28 inches long, one and one-

" fourth inches wide, and one-fourth of an inch thick.

Each brace has a hole drilled at either end, one end
being secured to the cross arm about ten inches from
the center by means of a carriage bolt four and one-
half inches long and three-cighths of an inch in diam-
eter, and the other heing attached to the pole by
means of a lag bolt five inches long and one-halfl of
an ineh in diasmeter. The insulator pins, which are

secured by wire nails, There s said to be an increas-

'ing tendency toward the use of iron pins, which as
D aorale are composed of shanks of mild stee
¢ from one-half to five-eighths of an inch in diameter.

1 or iron,

These pins support thresded wooden plugs cut to re-
ceive the insulators, orelse the insulators are set upon
the ends of the iron pins and secured by plaster of Paris.

- The so-called pony insulators, made of bottle green

glugs, are almost universally used for the line wire.

© Poreelain insulators have been tried, but, as they are

*efficient, they have not been used extensively.

more expensive and have proved but slightly more
The
line wire is usually secured to the insulator by a tie

D wire of the same size and material as the line wire.
. The length of the tie wire varies from 18 to 22 inches,

' of hard drawn copper or of iron,

depending on the size of the line wire. Line wire is
Short lines are
usually of No. 10 or No, 12 B, & 8. wire, while for
toll and long distance work No, 8, or oceasionally No.
6, wire is employed.

It is customary to secure the line to the insulator

' by placing the wire in the groove of the ingulator and

wrapping around it & piece of tie wire. Tron wire is
usually spliced by the familiar Western Union joint,
made by wrapping the ends of the wire for three or
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fostar ineles ared then twisting them topether. Hard-
drawn LT wire can not b s treatsd, berause a
twisted Joint raptures the hard skin i the integrity
of whicel liew ite strongth,
by the Melntive joint, This consists of two parallel
copprr tubees, of the proper size 1o Lt the wire, The
end of one wire is serted into one tube, and the end
of the other wire into the other tube, then the tubes
are twisted tighaly, making a joint whose strength is
nearly equal to that of the wire itself.

Transmission over long telephone lines is likely to
be aflerted by the inductive action, either of the
neighboring telephone wires or of other electrical
circuits.  Ax 4 preventive, it Is customary to 50
transpose the various wires that they may twist

The Copped wire is ‘aiﬂit'i"(‘a

around each other and oecupy different positions
~ weight over long spans.  When cables are to be used

with reference to neighboring lines.  Transpoesitions

are usually made with a special insulator, whereby
| rope, termed a messenger wire, from pole to pole, and

each line to be transposed is terminated, and then
by means of a cross wire changed from one insulator
to the other,

Telephone cables.—The invention of the so-called
paper esble has completely revolutionized the build-
ing of telephone lines, by providing a method whereby,
at small rost, a large number of eonductors van be
compressed  into s small epace and yet preserve
requisite insulation without objectinnable  inerease
of electrostatie capacity. To roake paper cables,
soft drawn copper wire of 18, 10, 20, or 22 gauge is
insulated by covering it with o double wrap of tissue
paper. Each metallic cirenit consists of twoe such
wires pwisted together n a strand baving & lay of
from 4 to 6 inches, The proper number of suck
strands 1o form the desired calde are then eabled by
using vne pair for the center and laving up around
the central pair layer after layer of eircuits, each
being cabled in & direction reverss to the other,
Finally the whole mess of wire thus arranged is
inclosed in a lead pipe, which hermetically seals the
conductors in sa absohuely molsture-prool sheath,
By the spiral arrenpement the inductive effects of
adjacent eircuits are nullified, for, as each pair of
wires i3 twisted with a lay of about six ineles, each
side of each cirouit bs mutually transposed twice in
every foot, and, as the different lavers are spivaled in
reverse order with a lay of about twenty-four inehes,
ench eircuit as o whole is frequently transposed with
reference to all others.
ping of paper an insulating material is secured,
whieh, pe
ingly high insulation resistance, eombined with great
lightness and flexibility and low specifie induective
capacity. Thus the paper cable secures an almost
ideal ut for telephonic cireuts, but its
setuds on the integrity of the lead sheath,

Ll
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tely ruin all the circuits.

1 from moisture, which would imme- * entering the cable, the sleeve is made somewhat

TELEPHONES AND TELEGRAPHS.

Paper cables are made to ('unta‘in from four or five
pairs of wires for distribution to six or seven liundred
pairs for main line work. Three varieties, differing
chiefly in the size, are in common use.  Subseribers
f,%a}'alv;: are those employed for the shortest lines, where
w relatively high conductor resistance and eleetro-
static capacity are of minor importance.  Trunk line
cables use a larger gauge wire and have a lower
capucity, and toll line cables have the least con-
ductor resistance and the lowest capacity.

From a mechanical standpoint the paper cable has
little strength.  The lead of the sheath is intrinsically
weak and the copper wires, that with their paper
wrappings form the core possess little mechanical
strength. Hence telephone cables must be carefully
supported and not allowed to sustain their own

upon pole lines, it is customary to run a steel wire
hang the cable thereto by means of clips.  Upon cach

pole the messenger wire is supported by means of
vither a special angle iron cross arm, or an iron

i bracket,

As it is impractical to manufacture paper cables
of more than from four to five hundred feet in
length, frequent splices are necessary. The cable
is prepared by stripping the lead about twenty-four
inches at each end. A lead sleeve, about cighteen
inches long and with a diameter from one inch to
one and one-half inches greater than that of the cable,
is slipped over the ends. Then the paper wrapping
is removed from the wires and over each a paper sleeve

- is placed; the ends are twisted together and the

paper sleeve is slipped over the bare portion. To
remove any absorbed moisture the cable joint is boiled
in paraffin. Then a wrapping of tape is bound firmly
over the generators. The lead sleeve is slipped over
the splice, the ends are dressed down, and the sleeve
is soldered to the respective sheaths.

Telephone cables terminate usually either at a
central office or upon an open wire distributing pole.
At the end of the cable the conductors must be brought
out. There are two devices for accomplishing this,
the cable head and the pot head. The former con-

- sists of a rectangular iron box, having at one end a
~ brass pipe to which the sheath of the cable is soldered

In the use of a Juose wrap-

ases, 50 long as iU is kept dry, an exceed-

and through which the conductors pass to the inside
of the head. The sides of the head are provided with
binding posts, which project, air tight, through the
sides.  After each conductor is run to its appropriate
binding post and soldered, the head cover is serewed

‘ dnvm upon s rubber gasket, sealing the cable. The
- pot head is the cheaper device. Tt is made by splic-

ing & short handmade cable to the cable in the man-
ner already described. To prevent moisture from

longer, the pot head is set on end and heated to



TELEPHONE CONDUITS NEAR STREET RAILWAY TRACK.

GROUP (OF 24 DUCTE IN TELEPHONE CONDOIT EMDWING BTANDARD PRACTICE.
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ahont 3009 Fooand the sleeve is filled with puelted
chatterton or other cable compound. which unites
with the rubber covering of the leading out wires.

Telephone conduits.—A telephone conduit is u long
longitudinul  passageway which s buili benewth a
highway and in which one or more cablos mayv he
placed. In the first efforts to build underground lines
the simple plan was adopted of burying a cable either
direetly in the ground or in a trench or box filled with
sand.  Butl this means that the cable is inaccessible
unless the pavement is lifted, henee such built-in E¥s-
tems were found to be impractical,  For the so-called
drawing-in systems pipe-like passageways are built
in the streets so that they open at intervals of from
200 to 400 feet into vaults or chambers whieh afford
access Lo the duets.  Thus the conduit and the cable
are entirely distinct, and cables may at any time be
introduced or removed with no interference to the
street surface.

Many feet of conduit have been built of wrought
iron pipe embedded in conerete, with the idea that
the iron pipe would form a convenient receptacle for
the cable, and that, if it should rust away, an equally
useful hole in the conerete would remain. A formid-
able objection was the expense of the iron pipe. To

cheapen conduit construction some unknown person

emploved a terra cotta drainpipe, antl upon this
simple and apparently obvious expedient the whole
modern system of terra  cotta conduit building s
hased.

Two forms of clay ducts are now in use-—the single
duet, or hollow brick, and the multiple duct. The
single duct is made of pieces of rectangular clay pipe
ahout 18 inches in length and 5 inches in diameter
over the flat sides and has a longitudinal hole about
# inches in diameter.

In the street a trench is excavated of sufficient size
to accommodate the desired number of duets. Upon
the hottom of this trench a luver of conerete from 3 to
5 inches in thickness furnishes a surface with adequate
foundation and a proper grade for drainage and venti-
lation. The conduits are built by laying the tiles in
brick-wall fashion. Fach duct is embedded in a layer
of cement mortar, and, in order that the successive
ducts may be properly aligned, they are laid on a man-
drel, which s a round stick about 5 feet in length
placed in each duet and drawn along as fast as a new
brick is laid, so that the successive pieces are centered
by means of the rods on which they rest. As these
hollow bricks are short, the laying requires consider-
able labor; moreover, the trade unions have held that
the use of a trowel brings the construction of the con-

dide within the definition of nasonre, snd fence they
apply ”

The somealled cenent ued pipe has been extensively
umed, wnd many belteve that s e s advantugeons,
The duet waterial & compsed of coment pipe, made
v modding cemnent aronmd a mandre! placed inside a
thin iron tube about 5 feet in length, the reason for the
use of the ron easing being the protection of the
coment while it 3 hardening.  Conduits of cement
lined pipe are huilt as already described, the spaece
between the tubes being filled with mortar, while
alignment is seeured by providing the suecessive
pieees of duet material with male and female ends.

The multipte dact is a recent development.  The
difference between it and the single hollow brick ix
that in the multiple duct from two to twelve duetx are
combined in one piece, und therefore the labor of
handling and laving is reduced.  Thus a 16-duet sub-
way can be composed of four pieces of 4-duet tile.
The duet material is laid upon a conerete bed.  Con-
secutive pleces are aligned by rmeans of dowel pins,
which are inserted into holes in the partitions between
the duets, while joints are formed by wrapping the
ends of the suceessive lengths with burlap coated with
asphalt or cement mortar,

In wrder that cables may be introduced nto the
conduit it is customary to provide chambers which
are called ranholes or vaults.  These must be placed
where the conduit makes a marked change in direc-
tion, g it is inexpedient to pull cables around corners.
As the street eorner forms a convenient location for
the manhole, these chambers are usually placed from
200 to 400 feet apart.  The manbole is made either of
brick or of conerete and is provided with one of the
many different designs of iron covers now in use, so0
that the continuity of the street level may be preserved
and aecess to the chamber afforded.

In building conduit manholes a conerete bottom
from 6 1o 8 inches in thickness is usuallv made at the
lowest part of the necessary excavation, and in this
a sewer trap is placed to serve as an outlet for any sur-
face water that may euter. Upon the conerete bot-
tom the manhole itself is construeted. When econ-

ta it the wawe rate of Shdled rmeone

. erete isemploved it i customary to make a collapsible

mold, nearly filling the excavation, and to ram the
conerete on top of the mold and between it and the

 surrounding earth, thus making a thick monolithie

chamber. The concrete manholes cost about three-
fourths as mueh as the brick manholes, and are con-
siderably stronger after the concrete is thoroughly

set and much more efficient in resisting the predatory

pick of the street paver.



CHAPTER VIIL
CENTRAL OFFICE OR EXCHANGE,

Frefiwition of central officr. --The Bureau of the Cen-
s e shovs the terms public exchange and * central
office 1o designate the place where the larger switch-
honrds are lorated for the purpose of Interconnecting
subseribers’ telephones,

It is the funetion of the central office to place the
submeribers in mikww wlz&tmzzw thh mrh other and to
diseonnect their Ly u;xmplet@d
in readiness Tor new e s, All its
apparatus and all the energy of its uwmmm nust be
bent toward performing the necessary functions with
the utmast celerity and economy. Many syste
have & moain exchange and a number of public hmm h
exchanges, or branch central offices: all of those hav-
ing switchboards were econsidered and counted as
public switchboards and puhlﬂ- centrals,  The 10,361
publie exchanges shown in Table 46 therefore repre-
sent the entire
the purpose of interconn
tions. The 4

ectiniy subecribers’ su
485 independent rural lines from which

reports were rec eived did not operate any central |
- - generator to signal the central office.
phone  switchboards. —The switehboard is the

chief and most important feature of the central office,
secanse the suceess of the system as a whole depends
u[mn its proper operation.

For eontinestal United States the total numbe
of switchboards of all kinds was 10,896, This exceeds
the numiber of publie exchanges by 535,
ence is due partly to the fact that toll boards and loeal
Doards were veturned separately for the exchanges in
which there were separate installations for these two
forms of serviee,

T general, switehbourds may be classed ns manual
or autoimatic.

An suternatic switchboard & one that does not de-
pend upon the serviee of an operator, but is worked
by the subscriber himself from his substation.  Auto-
matic switchboard substations  ave provided with
sone form of meehanism which the subseriber sets to
the number of the correspondent whom he ¢
This mechanism they trans
BT u! eleetrical xm;m

e, that actusie an electro-

magnetic mochanism  in the switchboard, wsuall

upon the step by step plan, whereby the subscriber’s

line is sutompatieally connected to that of the desired
iy

mimber of offices which were used for |

" this type in practical operation in 1902,

correspondent.  While the problem of the automatie
exchange has bheen under process of solution for a
number of vears, there were only 54 switchboards of
which shows
that they were then (-umparatlvelv ununpnrtant
although the number appears to be increasing very
rapidly.

The manual switchboard is so called because con-
nections between subscribers are made manually by
operators, who connect the lines of different subseribers
by means of plugs Julrwd by flexible conductors, all
connections being made in accordance with the oral
instructions of the calling subscribers.  According to
Table 5, there were 10,842 manual boards, which were
divided into common battery and magneto boards.

Common battery boards may be defined us those
that use a central office battery to supply the energy
for the transmitters and for signaling to all of the sub-
stations attached. Magneto boards are those that

- serve systems in which each substation has a local

battery to energize its transmitter, and uses a magneto
There were 837
comnion battery boards, or 7.7 per cent of the total
number of switchboards, while the magneto hoards

- aggregated 10,005, or 91.8 per cent; but the common

- battery boards, notwithstanding they were numerically
- mueh fewer than the magneto, are of greater impor-

. tance.

This differ~ |

Common battery boards are used almost
entirely in the larger cities, and hence are utilized by
the bulk of the subseribers in the United States.
Statistics of swilehhoard equipment —Tables 3, 5,
and 6 contain statistics as to switehboard equipment.
In the outlying districts there was a total of 14 boards,
of which 12 were magneto and 2 were common battery.
These systems had an average of 207 telephones per
switchboard,  For continental United States the
number of switchboards reported as belonging to
commercial systems was 9,954, or 91.4 per cent of the

" total number, while the mutual systems had 942

miits to the eentral office o |

boards, or &6 per cent,
exchange boards,
mereial systems.
When comparison is made regarding the switch-
brevard e*qummf’m of the Bell and the independent
cotapanies, as given in Table 6, it is seen that the Bell
boards numbered 3,820, and formed only 35.1 per

All the private branch
7,883, were reported for the com-
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eent of the total number of boards; but there were
345 telephones per switchboard for the Bell -
panies, while the average for boards of independent
compunies was 141, The Bell system showed 7,266
private branch exchange boards, or 2.2 per cent,
ot of the total of 7,883, while on the independent
lines there were only 617 such exchanges, T the Bell
exchanges there were 356 common battery boards, or
0.3 per cent of the switchhoard equipment of those

exchanges.  The independent common battery hoards
numbered 481, being 6.8 per cent of the total equip-
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Tamw $0. - Naonber of pulbdie vechanges. Bell wed e pendent ayie
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ment of 7,076, Of the 54 automatie boards, the Bell 2 10
. kY A
companies operated only 1. T € i
“ L. 4 . N . N i Nort Duket. 4 A
trevgraplic  distribution  of exchanges and switech- | oo L i

Al 3 " - 0 . i
boards.—~Tables 8, 9, and 11 show the distribution of | Lk B g ﬁj
exchanges and  switchboards by main geographic | i& ..... o WS 45
« e - ” ~ 2 - ! H 18 2
divisions. The North Central had the most exchanges, % Hout e 13 o
5,212 for all systems—4,442 for the commereial and | Soms Peree. ¥ ot
1 . . R o 134 [
770 for the mutual. The switchboards for this divi- | 7 4 216
sion were slightly in excess of the exchanges, num- | i R
bering 5,500 for all systemis—4,730 {for the commercial : o 25
- r . - d i &
and 770 for the mutual. Tables 46 and 47 give a W no W 1
L] " N . B PR . P " ¥ Kb it
detailed analysis, by states and territories, of the | Wyoming ... L ¥t s 1

physical equipment of the 10,361 public exchanges.

In Tables 29 and 30 there is an analysis for states
and territories, showing the average number of sta-
tions per switchboard for the commercial and mutual |
systems. %

As shown in Table 47, the greatest number of com- |
mon battery or central energy switchboards were in |
use in Pennsylvania, for which state 118, or 14.1 per
cent of all boards of this class, were reported. The
largest number of sutomatic switchboards was re-
turned from Kansas, where 16, or 29.6 per cent of all
automatic boards, were in use,

Table 40 shows, by states and territories, the distri-
bution of the exchanges of the Bell and the independ-
ent companies.

tema, by statex and territories : 1902,

Total Thedl,

|

!

{

X L, ‘ i
TanLe 40— Number of public cxchanges, Bell and independest sys- 1
STATE OB TEHRITORY, - i i
1

|

United Btates ..o it s : i |
AMBBIE . Lt ase ity canen ez i @ 31 8 t
Arizona. . N () 1%
Arkansas . 12 Hd
Callformia., . . . o i
Colorado. . .. G j

44 # . 4
21 5 16
A F IR i

A LR B i
Georgia., . e gy
Tdahwr, o oauae e [ B Eal 4
1Hinois e e . T
Tadian Te - 4
Indigna. . i 5t
B S R : (14
J S T PP TR B ik
Kentueky. .. i | o
Louisiana. . L ih
Maulne..... By &
Maryland., ... H 04

| and the statistics for the station,
| included in the reports of the system to which they

Indian Territory was the only eivil division that had

' po Bell exchange and the Distriet of Columbia and

Utah were the only ones not represented smong the
independent exchanges. The largest number of the
Bell exchanges, 408, was reported for New York state.
The greatest number of exchanges of independent
campanies was shown for Hlineis, which had 735 such
exchanges.

Capacity of exchange and switchboard.—The total
eapucity of the switehboards was 2,447,403 lines, or
an average of 225 for each board, us compared with an
average of 200 subseribers, 212 telephones, and 445

| miles of wire. The capacity of the switchboard is
| penerally in exe
| service, but there is no essential relation between the

of the actual demands of the

cupacity and the number of subscribers or telephones,
There are many party lines and private branch

| exchanges having but one conneetion with the central

awitehboard, and in some sections of the eountry there
are extensive toll lines operated without switehboards,

. On the other hand, in some states provision is made

for accommodating independent farmer or rural lines,
f such lines are not

are connected,

Miscellaneous central office eguipment.—The magneto
office, varely containing more than a few hundred sub-
seribers, has little equipment beyond the distributing

" board, the switchboard with its primary cells for work-

ing the operators transmitters, u ringing generator,
and sometimes a prime mover to drive the generator

. and thus save labor on the part of the operators; bui
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the modern commnn batters ofhioe of Targe e note
contain g complwated and daborate cgupent core
i bmtrery for y«ﬁ;;vg;ig'}ﬂ;!‘, it ey be,

pny thowsands of travmsnitter-, w chargivg dyname

:-lf«a‘lih§g’ of & wtor

plant 1o repleniadi commtanthy the <torsge baiteries,
the necessuty prime movers Tooaciuate the dyrsios,
atd n power switchboard, which for complery some-
titses revals that of an electrie Lght station, 1o handle
the maultipliciry of cireaits that are needed Tor charging
and operating the storage barteries. Moreover, proper
refavs and other packs are npecessary 1o bold the
guxilinry apparatus required by the common battery
cire it

Table 47 shows, by states and territories, the statls-
ties relating to the sguipment of the eentral offices.
This table indicates that there was a toral of 110,645
primary eells and 19001 storage cells in use.  Numer-
ieally the primary cells were much more important
than the storage cells, since they corresponded to a
larger number of magneto switehbonrds, but rated by
the output of energy the stopage cells far excepded
them.  There were 196 engines, aggregating 2,750.5
horsepower, and 1,359 dyuanws, agpregating 5,459.1
horsepower.  The electric motors numbered 1,414,
developing 4,200.8 horsepower.  The greatest number
of commaon battery boards which would utilize sueh
power resources were found in Pennsylvania, where
they numbered 1%, while Ohio followed with 108,
California, Mississippi, Nevada, New Mexica, Oregon,
and Washington showed no common battery boards,
but there was no state or territory that did not possess
gome magneto outfits.  The largest number of boards,
861, was in Hlinois, and the least, 11, in Nevada and
New Mexieo.

Methoed of contral office connection . The subseribers
cireuits run either upon poles or in eonduits 1o the cen-
‘tral oflice and terminate there in a switchboard in a
contrivance called a jark. Each jack consists of a set
of springs to which the line wires are attached. These
springs are supported on a strip of rubber hollowed
out to receive amd protect thess,  Tn fromt of each st
a hole bs drilled, the object of whick is to guide brass
plug of proper shape tu fit into the springs and cause
it to make contact with them.

submeriber’s line may be extended outside of the jack.
In addition to the jack each subscriber's line is pro-

By means of such a

plug and the proper conductor attached thereto any | These are placed in a cabinet, shaped essentially as in

vided with u signal, whereby hie can attract the atten~

tion of the operator,
signal s culled a drop, and consists of an electro-

by a eateh attached to the armature.

In wegneto switehboards this

TELEPHONES AND TELEGRAPIS.

i the juek, it antomatically restores the shutter to itg
forwt position, 1 the drop be 1)(?1‘111*111.('1\-11.\' connected to
the line, 15 presenee ftnpairs transmission, so that the
springs of the juck are arranged in such a manner that
the entrance of the plug cuts out the drop.  The plug
consists of a stender brass rod about three-sixteentls
of an inel in diameter inserted inan insulating handle,
The flexible cord is composed of a pair of stranded
conduetors carefully msulated from cach other. The
enids are inserted into the hollow handle of the plug
and connected to its metallie parts.  In addition there
are three key switches, or three way switches. By
meats of one switch the operator can connect the
telephone she wears upon her ear with the cord, and
so receive the subsceribers’ orders. By the other
switches the operator can ring the subseribers’ hells,

A commen form of switchboard key consists of a
brass plate forming an escutcheon, which supports the
key upon the shelf. Underneath there is an L-shaped
piece of brass, to which are secured sets of springs
that are attached to the line wires. The escutcheon
plate carries a cam provided with a suitable handle
and furnished with a rubber roller, which, when the
handle s rotating, impinges upon the springs in such
a mauner as 1o lift one set of springs from the con-
tacts which they normally make and moves them in
such s mwanner as to make a new pair of contacts,
This is a ringing key, which, when the operator releases
the handle, springs back to its normal position and
cuts off the ringing current. There is also a
combined ringing and listening key arranged to
ring when the handle is operated toward the right,
and to switch the operator's telephone set onto the
line when the handle is pressed toward the left. This
key is automatic when used for ringing, but re-
mains set when in the listening position. That the
subseriber may notify the operator when conver-
sation has been completed, a clearing-out signal, a
high resistance drop, is bridged across the cord circuit.
The essential features of the switehboard are the sub-
seriber’s terminal (jack and drop) and the cord eircuit.

The complete switchboard—A eomplete switehboard
is formed by assembling as many sets of the apparatus
described as may he necessary for the exchange.

Fig. 1 on plate facing page 46, and containing a vertical
panel, in the upper part of which dropsare placed. The
lower section of the panel contains the jacks. Next
cores the cord shelf with its cords and keys, the whole

‘ . cabinet being so arranged that the shelf is of conven-
magnet provided with a shutter normally held vertically

When the sub-

seriber turns the erank of his magneto, the current over

the line to the switchboard excites the drop, lifts the |

catch, wnd allows the shutter to full, exposing the
number.  The jacks and drops are often associgted in
a single strip, so arranged that when the plug is inserted

{
{
|
{

ient height for the operator when in a sitting position
with the drops and jacks arranged in front of her
in such & manner as to be within the easiest possible
reach. This illustration further shows the method of
connecting lines by inserting a pair of plugs and cords
into the jacks. The cords pass through holes eut in
the shelf and are furnished with pulley weights whose




Fidh, 2—~HEAR VIEW OF MAGNETU SWITCHEBOARD.
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function is to draw the cord back to s pi.uf‘ fe ol
as the operator hus resnoved it frong the juck ! this
keep the cord shelf {ree. Hu
appuratis  contained, plate
fucing page 46,

Anoperstor can usually attend o about one bundred

A rear HMS.
given in Fig.

.immn;

is [

fines, und magneto boards are as a rule built in see-
tions necommodating this number.  As the naber

of subseribers inereases, succeeding sections may he
set up in pmxlmm to euch other, and, so g as the
exchunge is limited to three operators, each can veach
the jacks of all subscribers, and hence can econnect
with all.  When more than three operators ure needed,
it iy impracticable for each operator to reach all the
jacks. There are two solutions: One, the so-called trans-
fer system, in which, if u subseriber ealls for a party
whose jack is out nf the operator’s reach, she may
transfer the eall to some other operator before whom the
juck of the desired subscriber appears, by means of a
fveal trank line extending from her pn»lﬂm: to that of
the other operator.  The nther method is known as the
multiple switchboard. This invelves equipping each
subseriber’s line with more than one jack, a sufficient

number being provided so that & jack upon every line

may e plm ed within the reach of eyery operator.
As the operators are usually grouped in threes, this
method requires at least one jaek upon every line for
every thrvo operators.  Then to complete a connection
~it s only necessary for the operator to find the jack of
the subseriber to be ealled, insert the plug, and ring.

OFFICE

There is a limit to this system, for, notwithstanding

the expenditure of a vast amount of ingenuity, it
has been found impracticable to make each of the
jacks occupy less than one-fourth of an inch square,
or even three-sixteenths, and, as the space available in
front of the operator is limited by the length of her

O EXCHANGE. 47

STipn wlpported b ik,
st mvaluntariiy
wtied s the <qaep
~witehbosrnd s

‘vfﬁ'upm‘ A ML'?W*UY‘”)("B“?A
1he thie
sl nre operated by reluy ~ the anodern
\’;zﬂu!im‘l} eudlind battery
Bomrd, an avtornatie sional board, » b e e bibsourd,
u relay

&

b et al of COreIVeT,

#  cadutuoh
board. ot wocentral energy board,  Lanagp sip-
tade are fonnd equally effiencious as disconnect signale,
For this purpgnoee twe lasigem are used, one wwsoriatod
with escl plug and placed in the cord shelf direct)y in
fine with the plugs. The cirenit is such that ecach
sitbseribor contrals the Jamp attached 1o the plug
inserted in his jack.  Henee eachsubseriber can alwayvs
seciite the attention of the operator,

The distributing  board —Before the  subseribers’
lines reach the switchboard it is eustomary to carry
them through the distributing bourd or distributing
frame. This s an iron framework, upon one side of
which the subseribers’ lines are terminated, and fur-
nished with lightning proteetors similar to those tsed
at the substations. On the other side of the distrib-
uting board the switchboard cables end. The ter-
minals on both sides of the distributing board are
permanent, and the short eonpections between the
sides are in the nature of temporary wires called
jumpers. The ohject of this plece of apparatus is 1o
provide for removals, and also 1o permit of equalizing
the distribution of the *load " or work. A subscriber

; may change his location and yet desive to retain his

telephone number.  If the distributing board did not
exigt, it would be ry to tear the switchhoard
eabling to pieces in order to run 1 new line to the
old jack: but by mweans of the distributing framwe a

simple change with a jumper, which can be made in

arms, it is impracticable to place more than 12,060

jacks in front of any three operators. A large mul-
tiple switchboard is presented in the illustration facing
page 44,

Lamyp signal switehboara

------ As a signal the visual

drop is found ineflicient, because the operator often

fails to notice the falling shutter, and also undesivable,
beeause it occupies much space. It has now largely
been replaced hy the lamp signal, which consists of &
miniature incandescent lamp, comprising a glass tube
about one-fourth of an inch in diameter, shod with a
wooden plug, carrying two brass strips that form the
terminals, To hold the lamps in the switehboard,
they are placed in a bank of jacks, resembling the
subseribers' jacks, except that each lamp is furnished
with a brass cap, upon which the number may be
painted. The subseriber’s line is furnished with a
relay. The armature carries s platimim contact
inserted In the cireuit of the lamp.
seriber removes the receiver from the hook switeh,
current from the central office battery flows over the
line, excites the relay, closes the lamp contact, and
illuminates the lamp.

When the sub- |

- rupting the regular services which they

©eraled,

The relays are mounted upon

a few moments, suffioes,

The eommon battery egui pment.—Of all the apparatos
of the common battery oftices the storage battery s
the most vital, for upon its integrity and continuity
of service depends the success of every telephone in the
entire exchange. The majority of common battery
installutions are operated at a potential of 24 volts,
requiring a battery of 12 cells.  In some cases a poten-

Ctial of 20 volts is used, and in o few others 36 or 40

volts,  In some instances a duplicate battery is pro-
vided, while in others the office i» #0 designed that the
hatteries may be charged concurrently without inter-
supply to the
exchange,  Usunlly the batteries are installed in 8 sep-
arate room, which is supplied with a concrete floor tu
avold injury by acid and has an appropriate ventilating
apparatus to dispose of the sulphuric acid fumes gen-
The charging apparatus is of two clusses,
‘Where s commercial cireait is available, an electric
motor is used to drive a dynamoe which supplies the
proper yuantity and voltage of eurrent to charge the
storgye batteries, In case no commercial eirenit is
available, some other prime mover——sometimes a steam
engine, but more frequently a gus engine~—is used 1o
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drive the dyname.  Inaddition, Torge oflives nost he
supplied with power-driven ringing rachines.

Commaon battery wdtehborrd eivenits, The cireuits
emiployed i cotumon batters switehiboards are nuch
more complex than those dsed v mmgneto installa-
tions,  From tone fo thoe a greal varktyv of sueh
cirenits have been produce], o deseribe which would
require reference to nummerows dingrane and would
trangeend both the space and the seope of the Census
investigation into telephony.  There are, however,
certain baric funetions which every such eireult must
perforn and which may be briefly indicated as ger-
matie 1o the general subject.  Fvery common battery
eircuit aims Lo secure wx results:

First, To make the calling and disconnect signals
automatic and dependent solely on the position of the
receiver ut the substation: that is to say, the removal

of the receiver transmits the calling signal, and its

replacement  the disconnect sipual.  As,  without

sensible error, it may be stated that eommon battery -

cirenits are entirely

metalbic, the substation is o

arranged that when the receiver i on the switeh

hook the eireuit is open to the battery current, usually

by means of & condenser, sometimes by arranging the |
ealling cireuit wo that the exchange rings the sub-

seriber overground: by this means, so long as the
receiver 4 on the switch hook the subseriber may
be ealled by means of an alternating generator eur-
rent, but no hattery eurrent can flow,

second. The provision at the central office of o
eorurnon supply of electricity for all substation trans.
mitters, This is wsally aceomplished by installing
a single large storage battery, Some circuits, how-
ever, use two hatteries go arranged that one becomes
common to all ealling subacribers and the other to
all called subseribers.

Third. Buch an arrangement of apparatus at the
battery as shall cause each subscriber's line to be
supplied with its proper quantity of eurrent for talking,
irrespective of differing resista in the lines which

may  be coupled tepether: and further, such an
srrangersent of apparatus as will prevent the common

battery from shunting or

short cireniting telephone
comversation. This ix ' ‘

secomplished  either
it between the o
finew, or by joining the by means of & eondense
and interposing between the battery apnd each cord
conduetor an impedance eoil,

Fouarth. Such an arrangement of signaling appa-
ratas wy provides o calling siymal that is automatically
d by the insertion of the answering plug.
i socoraplished either by the we of & cat-off
relay that is actuated by the insertion of this plug,
or efse the plug shunts the line relay, or in some cases
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the use of jacks with multiple springs so arranged that
thie ipsertion of the plng opens the calling signal eireuit.

Fifth. The provision of appropriate disconnect sig-
nals =0 arranged as to he inconspicuous during con-
versation, but becoming visible at the termination
thereof, In some cireuits this is accomplished by o
relav which shunts the disconnect signal so long us
the ‘rwviwr is off the hook; in others, a relay mukes
a positive contact completing the disconnect signal
cireuit when the replacement of the receiver opens
the subscriber’s line.

Sixth. The provision of some method wherehy a
test shall be provided for all busy lines. This is
accoruplished in some cireuits by means of a third
wire which puts the hattery upon the rings of all the
jacks: in others, by a special reluy, which when
excited by the closure of the subscriber’s line similarly
charges the jack rings; and in others by such a com-
bination of battery circuits as grounds the jack rings
when the line is idle and insulates them and connects
thern with the battery when the lines are in use,
To a skilled electrician it is evident that combinations
for praduecing these results are numberless, and hence
new ohes are constantly arising.

Toll line switchboards.—A toll line switchboard
does not differ materially from the local switchboards
deseribed, excepting so far as it may be necessary to
adupt it particularly to the transaction of long dis-
tance work. The general course of toll business in
impurtant exchanges is somewhat as follows: For out-
going toll calls, a subscriber signals the operator in
the usual manner; when the operator replies, the
subscriber calls for the toll board, and the operator
connects him with a go-called recording operator, who
takes his order and makes a ticket memorandum of
his name and number and the eity and address of the
party he desires to reach. The recording operator
tells the calling subseriber that he will be called as
soon as the party can he secured.  The recording op-
erator then passes the ticket to the proper toll line
operator, who secures a toll line to the town specified
and calls the party to the telephone. The toll line

- operator, by a trunk line, connects the toll line to a

special operator at the switchhoard, to whom the

- handling of toll work is delegated. This operator
- calls the original subscriber and connects him to the

trunk line extending to the toll board.
An incoming toll call is simpler, as it is unnecessary

- to make a ticket. When an incoming call reaches the
- toll operator, she connects herself, by means of an
. order wire, with the special toll operator at the local
- board and instructs this toll operator to obtain the

desired subscriber and to connect him by a trunk line
with the waiting toll party.
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CHAPTER

IX.

EMPLOYEES, SALARIES, AND WAGES.

(feneral statistics.—The rapid growth of the tele-
phone industry hetween the years 1880 and 1902 is
nowhere better exemplified than in the increase in the
number of employees connected with it, although, as
a matter of fact, the number per exchange in 1002
would indicate a falling off in the ratio for each plant.
In 1880 the number of employees was returned as
3,338, whereas in 1902 the number of salaried officials,
clerks, ete., and wage-earners was 78,752, or almost
twenty-four times as great. But while at the hegin-
ning of real development, in 1880, the number of em-
ployees per exchange was about ten, it had fallen in

- outside, owing to the evolution during late yvears of

- a miniature multiple switehboard.

the private braneh exchange, which serves as u means
of intercommunication in large offices and other places,
while connerting also with the exterior public through
Positions in these

- private exchanges at advanced wages have become

Do pumerous that in New York ety at

1902 to between seven and eight, due to the great |

improvement in apparatus. These conditions were
due undoubtedly to the springing up of independent

systems during recent years, calling into existence a |

large number of small exchanges in places of minor
population. In view of the rapid rate at which the
industry is still developing, it might be assumed that

as the exchanges grow in number of subscribers and |

conversations they will need more operators, restoring |

the old ratio and going beyond it, especially as the |
multiple switchboards have apparently resched the
limit to which connecting devices can be concentrated :

in front of any one operator or group of operators.

Offsetting this, however, is the recent development of

the automatic exchanges, some of which are planned on
a scale of great magnitude, and tend to minimize the
use of human hands and eyes in establishing connection
and furnishing service,

While women have found a iimited employment in
telegraphy, the art in this country has remained prac-
tically in the hands of men. On the other hand, te-
lephony, with its simpler, narrower range of work to
be performed at the central office, has provided op-

portunity for a large number of young girls at a low
rate of pay, comparing in this respect with the factory

system.

The duties performed in a telephone ex-

change are, however, much more varied than those
connected with watching mere machinery, as hehind |
. mutual systems, ineluding the salaried officials, super-

each telephone instrument lies the varying personality
of the subscribers, and in addition to this the large ex-
changes, by their short hours and agreeable surround-
ings, have made the employment inviting to many
young women of education whom the wages would not
otherwise attract.

time of
this report there were more operators thus employed
thun were to be found iu all the great exchanges of the
local telephone company. These private exchange
operators are not brought to account in the present
statisties, beeause they are not carried on the pay rolls
of the telephone exchange systems from which they
might be said to graduate. Buot they are obviously
a part of the great army of telephone employees, en-
abling the art 1o be carried on, and in any statistics of
operation they would naturally and properly be enu-
merated as telephone emplovees. It might be inei-
dentally noted that in a similar manner the private
telegraph operators, a numerous body, were not in-
cluded in Table 1 of Part 11, and that in some instances
a male operator will be found serving both at the key
and at the telephone switchboard.,  All such private
exchange switchboards are, however, attended fo by
the inspectors, linemen, troublemen, ete., enumerated
in Table 45, the upkeep of such bourds being a small
part of the annual comtract between the subseriber
and the loeal telephone company.

Statistics of employees and wages for all systems.—
Table 45 presents, by states and territories, detsiled
statisties of employees and wages for all systems.
The aim of the inguiry concerning the number of
wage-earners was to ascertain the number required,
under normal conditions, to carry on the work of the
different systems, including all branches of the serviee.
Accordingly the average number emploved during the
entire year was called for, but a number of the com-
mercial companies reported that some wage-earners
were engaged for only a portion of the time each day.

The average nurber reported for all commercial and

intendents, clerks, operators, and wage-earners re-

; guired on the line, and other equipment, was 78,752,

Moreover, opportunities of pre-

ferment are offered not only in the exchange, but

]

Practically all of these were emploved by the com-

mercial companies, as shown alse in Table 9. A

large number of the mutusl companies reported

that the service was not sufficient to give constant
4
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employinent to anyone, practically all of the repair
work being done by the patrons.

Of the total number, 14,124, or 17.9 per cent, were
salaried officials, general superintendents, and clerks,
and 64,628, or 82.1 per cent, were wage-earners. The
salmrles and wages paid durmo the entire year amounted
to $36,255,621, of which the sala'mes formed $9,885,886,

r 27.3 percent, and the w'ages, $26,369,735, or 72,7 per
cent

In many instances one employee—reported some-
times as an exchange manager, sometimes as a line-
man—was engaged at a specified annual compensation
to care for an entire exchange, keep the line in repair,
and perform all duties incident to its operation. In
such cases no operators were reported, as members of
the family of the employee attended to the switch-
‘board. This practiu, was followed in many mutual
systuns, and was in use also in some small commereial
companies. In the smaller systems the same em-
ployee performed the duties of a foreman, inspector,
lineman, wireman, batteryman, and troubleman—in
fact, attended to the entire plant; thercfore the segre-
gation of employees by classes presented in Table 45
can not be accepted as showing the exact average
number required for each class.

It should also be noted that of the operators no
fewer than 37,333 were women and only 2,525 were
men, the former receiving $10,035,432 in wages and
the latter $720,666. It is evident, therefore, that these
women operators in the exchanges constituted more
than half the total average number of wage-earners in
the whole industry. The moderate rate of their pay
can be inferred from the total sum credited to them as
wages. A slight difference as to income is shown in
favor of men operators, but this might well be due to
the fact that in many exchanges the night work,
justifying a higher rate, is performed by the men.

Statistics for principal states.—A. study of the sta-
tistics by states and territories shows that the number
of employees and their salaries and wages follow in due
proportion the figures as to income and expenses and
algo throws light on the size of the exchange systems.
Thus the 4,151 systems reporting had 14,124 salaried
officials, clerks, etc., and 64,628 wage-earners, an
average of 3.4 and 15.6, respectively. From these
averages there were wide variations. Thus Massa-
chusetts, with 10 systems, reported 1,155 officials, or
an average of 115.5, and 3,524 wage-earners, or an
average of 352.4. In Jowa, however, the 411 systems
had only 341 salaried officials, clerks, ete., and 1,909
wage-earners, revealing the presence of a number of
very small systems in which the operator would
suffice for most executive functions.

New York state had the largest telephone force,
namely, 2,318 salaried officials, clerks, ete., and 7,765
wage-earners, attached to 267 systems, or, respectively,

about 9 and 29 persystem. Next ecame Pennsylvania,
with 1,475 and 6,682, closely followed by Tllinois, wigh
1,415 mld 6,066. Wlnlo Pennsylvania had only 07 sys-
tems, Tlinois had no fewer than 381, and thus showed
much less concentration of oxecutive duties. Ohio,
with 285 systems, had 809 salavied oflicials, clerks, cte.,

and 5,469 wage-earners, showing that much smll 1'0,-
mained to be done with regard to unification or cen-
tralization of management.  The same is true of
Indiana, with 366 systems, 476 salaried oflicials, clerks,
ete., and 2,860 wage-earners.

Such figures as t].l()b(‘, for Towa, Ohio, and Indiana,
centers of the independent movement, bring out
clearly the extent to which exchanges still stood S0~
rate and alone, and this condition is brought out even
more clearly by reference to Table 6, which sum-
marizes the statistics of the Bell and the independent
systems. For the vast Bell network there were only
44 systems, with 10,341 salaried officinls, clerks, ete.,
and 46,064 wage-carners, or 235 and 1,047, respec-
tively, per system.  As compared with this, the 4,107
independent systems had 3,783 salarvied oflicials,
clerks, ote., and 18,504 wage-carners, or an average
per system of less than 1 oflicinl and 4.5 wage-
earnoers.

Statistics of comaercial systems.—Thoe 3,157 com-
mercial systems reported the great majority of sularied
officials, clerks, ete., and wage-carners, employing of
the former class, as shown in Table 9, no fewer than
13,958 out of the 14,124 and of the latter 63,630 out of
a total of 64,628, To these employees $9,87 1,596 was
paid in salaries und $26,206,005 in wages.  The distri-
bution of these numbers and amounts followed so
closely that for all systems as to need no farther
analysis or discussion.

Statistics of wmadual systems—There were reported
894 mutual systems.  Such systems are not, in prin-
iiple, operated for revenue, and as o general thing
require very few paid officials or wage-carners of any
kind. It appears, however, that in 1002 the 994 sys-
tems cnumerated had 166 salaried oflicials, clerks, ote,,
drawing $14,200 in salaries, and 908 wage-carners,
receiving $163,670. In only 30 states and territories
were the figures large enough to be tabulated sepa-
rately, and over half of the systems were reported from
states—Town, with 170; Illinois, with 138; Indiana, with
105; and Missouri, with 90, These 4 states had 92 of
the salaried officials, clerks, ete., and 648 of the wage-
earners. The largest number of wage-carners in any
state (184) was in Towa, but that state had unlv 9 of
the salaried officials, Cl(‘I‘]\b ote.

The welfare of te cl)lzmm operators.~—Kor MAny years
it has been recognized that operators’ work in tele-
phone exchanges attracts a superior class of women.
It has been demonstrated beyond all doubt that the
work of operating is better handled by women than by
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men or boys and that trained and well-bred women
operators  perform  the most  satisfactory  service.
This has resulted in gathering into the exchanges
throughout the country young women above the aver-
age in ability and ambition.  From an early day the
telephone companies in the United States have heen
“alive to the importance of securing and retaining this
quality of labor, and have uppl‘ovmto(l the desirability
of providing mmvlhmu‘ more than the required salaries
in the way of nvnomllv looking out for the welfare of
their operators.

As long as twenty years ago it was generally the
practice in exchanges in large cities to provide com-
fortable rest and retiving rooms, and some portions of
huncheon, properly supervised by o matron in charge.
Latterly, in many exchanges, the companies havo
undertaken to furnish the entire luneh and to sell it at
eost to the operators, while in at Jeast two of the
larger cities the companies have for several years heen
furnishing the lunch entirely at their own cost. . The
offect on o large working foree of providing ample cloak-
room fucilities, with well-ventiluted lockers, pood rest
and reading rooms, and o hearty meal has heenapparent
in the hetter health of the operators employed.

Some three or four years ngo, and continuing sinee,
in one lnrge local systenan ellort was made to go some-
what beyond these matters of physical comfort and to
endeavor to secure the interest of the operators
throughout the foree, not only in their work in hand,
but in some one or more matters of interest outside of
the actual work they perform for the company.  In
this exchange a leeturer was at one tine employed to
deliver addresses on aecurney and on the genernl
development of aceurate methods.  This was {ollowed
by furnishing scrapbooks, in addition to the other
reading matter regularly furnished, containing material
having o specinl bearing on aceurney and general
improvement,  Then opportunity was given in each
exchange for operators Lo make up seraphooks themn-
selves, and upon a competitive basiv the best (wo
were to receive approprinto prizes.  The hooks thus
compiled were of unusual interest and indieated no
inconsiderable talent throughout the Force. When
the prizes, which were money, were wwarded, it was
determined by a vote of the operators of the respective
exchanges that the sums be invested in hooks and that
libraries he established.  The company responded by
furnishing nccommodations for librarvies, and by an
offer not only thus to provide for the two exchanges in
question but to duplicate in other exchanges any
amounts which might be subscribed for library pur-
poses.  The result has been to establish excellent-eireu-
lating libraries in eleven of the fourteen city exchanges,
so arranged that each of the three remaining exchanges
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is 0 hraneh of the publiclibrary in the city, where hooks
delivered.  In o number of exchanges
readling elubs have been established.  In others, where
opportunity offers, each year a garden is established
and maintained and interest is shown by the operators
in assisting to plant and carve not only for the flower
garden but in one or two instances for vegetable
eardens, the crops of which are enjoyed throughout
the sumner season.

Inone local system a schemeo of eating has been estab-
lished, bused upon a number of service tests which are
made cach month, and from which is determined the
relative standing of each of the fourteen offices.  Iach
month those 1‘u11]\mg first and second in the list are
given prizes, usually in the form of pictures, caclt of
which is duly inseribed as a prize for the work, and at
the same time some book or pamphlet giving informa-
tion coneerning the painting or artist is distributed.

In one exehange support has heen given to n women’s
athletic club in the neighborhooed, and classes for evens-
iy instruetion in the gynmasium have heen joined by
n considerable number of the operators.

Recently o plan has heen earried out wherebhy the
foree of vperators is recruited by the elforts of thosoe
alreudy in the company’s employ, and a premium in
money is given for each applicant recommended who
remuins in the operating training sehool a period of
two weeks,  Anadditional sum s paid when the
applicant has graduated and bas remained on the oper-
ating force lor n period of threo months,  The general
desire has hoen to give to the operator who may be so
inclined an opportunity to join in the work of self-
hetterment and to thinl and work along the lines fol-
lowed by operators who may he about her. The results
seemt to show that such o community of interest may
he established and maintained with desivable results.

In the training schools for operators applicants are
examined with enre Lo determine whether they are
likely to develop the high standard of eflicieney
required throughout the force, part of the examination
being mude by a qualified physician,

To an intelligent person there are few branches of
work that are of more continued interest than tele-
phone operating.  The handling of cach eall presents
gomething new in itself. Tt may almost ho said that
no two operations are exactly alike, and the guiding
hand that makes possible the thousands or even mil-
lions of combinations of lines has u most interesting
task to perform.  This continual feature of interest
relieves the work from all drudgery and attracts to it
a high pgrade of intelligence. Wellare worle among
such o (l!l\s of (‘m])lovo(m, therefore, is not only
erateful task but one that is appreciated to an unusual
extent.



CHAPTER X,
DEVELOPMENT OF THE MESSAGE RATE PLAN IN NEW YORK CITY!

Although Alexander Graham Bell's invention, the
speaking telephone, was introduced to the world at
the Centennial Exhibition in Philadelphia in 1876, it
was not until 1878 that a telephone exchange was
established and opened to the public for general serv-
ice. It has been well said by one identified closely
from the very beginning with the remarkable develop-
ment of the telephone in all its varied applications and
uses that “while it is the telepbone that has made the
telephone exchange possible, it is the exchange that
has made the telephone indispensable.”

To gain a true idea of what is meant by telephone
sorvice in a great city, it should be borne in mind that
such service involves the use of a complex: physical
plant made up of numerous and expensive parts dis-

tributed over a wide aren, and the performance of .

labor by an army of people, each highly skilled in
somo particular branch of the work.

T'rom time to time radical changes in conditions

have taken place, and these have controlled the evolu-
tion of the rate plan, In considering the rates in force
at any given time the then existing conditions must
be clearly borne in mind.

In the early days it was the custom to charge o fixed
annual rental per telephone, regardless of the amount
of service to be rendered the subseriber; that is,
regardless of the additional labor and of the additional
plant- which might be required in other parts of the
systen, growing out of the increasing use which the
subscriber might make of his telephone. = This method
of charging is now knowi as the “flat rate’” system.
That it should have been adopted by the pioncers in
tho telephone industry is not surprising, for during the
first stages of development the telephone exchange
sorved but o small number of subscribers in a restricted
aren, the vast and complicated and expensive provi-
sion of lines and equipment which aré to-day necessary
to handle the traflic of a great city was not then
required, and within reasonable limits there was sub-
stantial uniformity in the use of the service by the
various subseribers. Even to-day, where the tele-
plhone exchange consists of one central office and
where the staticns to be served .are numbered by
hundreds rather than thousands, the flat rate method
of charging is found to apply with few exceptions. To

meet the conditions surrounding the operation of the
first telephone exchange in great cities, the {lat rate
may be sald to have been reasonable and best caleu-
lated to develop the industry.

FEarly service and rates.—EFor several years {ollowing
1878, when the work of conducting n telephone ex-
change as a commercial undertaking was begun in
New York eity, the telephone exchange system was
confined to the lower end of Manhattan Island, The
area actually covered was small.  The limited num-
ber of correspondents which it was possible for one to
reach restricted the use of the telephone, and, more-
over, measured by later standards, the service was
slow and performed cheaply. ‘

At the beginning, and for some sixteen years after,
the flat rate system was the only method of charging
for the service, but the rates were not wholly without
classification. Lower rates were available at resi-
dences than at business places; the charge was higher
to a subsecriber who required the exelusive use of the
wire which connected his telephone to the central
office than to one who shared the use of the wire
with one or more other subscribers; subscribers re-
mote from the central office paid extra charges, vary-
ing with the length of wire required, and when o
double wire, or “metallic cirenit,” was required, an
additional charge was imposed. Thus there was a
scale of graduated charges, varying with the char-
acter of the facilities provided, the length of line
required, and the amount of service rendered, so far
as that was determined; so to speak, by the poten-
tiality of the telephone; that is, whether it was at a
residence or & place of business. .

With an expanding area over which exchange tele-
phone service must be rendered, and a consequent
inerease in the average length of line, allecting both
investment and working expense, and with an increas-
ing volume of traflic per station, due to the constantly
enlarging potentiality of each telephone through the
addition of new subscribels, the costs per telephone
were found to increase. In consequence the rate for
a business telephone on a direct or individual line,
which at the outset was $60 per year, was advanced
until it reached $150 per year. The residence rate
was two-thirds of the business rate, and a discount

1 Prepared from data supplied by Mr, U, N. Bethell, vice president and general manager of the New York Telephone Company.
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of 25 per cent was allowed to the subseriber having
telephones at both his place of business and his
residence. ‘

Metallic cireuit introduced.~—In 1887 the New York
Telephone Company, or more properly the Metro-
politan Telephone and Telegraph Company, the com-
pany then operating the system in New York city,
began to introduce the “metallic cireuit” system.
This marked an epoch in the development of the
telephone in Ameriea. Prior to this time, and fol-
lowing the practice of the telegraph companies, the

' Lelophmw line, whether extending between two tele-

phone offices or from the telephone office to the sub-
seriber's station, consisted of one wire which, after
passing through the instrument at each end, con~
neeted with the ground, which served the purpose of
o return cireuit. It was found that when a number
of these single wires were strung together upon poles
for any substantigl distance, and even though sepa-
rated by distances as great as a foot or more, con-
versation taking place upon one wire could plainly be
heard upon those in the neighborhood. This was
found to be true even if the wires were insulated in
the highest degree known to the art.  Also the opera-
tion of eleetrie railroad and electric light ecircuits
produced in the single wire telephone system buzzing
noises, which at times rendered conversation woll-mgh
impossible, .

After years of experimentation :md the expenditure
of large sums of money, it was found that these diffi-
culties could not be overcome without the use of a
‘ It was also found that
this second wire must be run in a. special relation to
the first wire, and that both of the wires constituting
a given circuit must be placed in predetermined
relation to the neighboring cireuits.

The introduction of the metallic cireuit system
meant not only the complete reconstruetion of the
entire life plant, both overhead and underground,
but also the replacement of all the central office switeh-
boards with apparatus designed to meet the new con~
ditions as well as the substitution of the now well-
known ‘“‘long distance’ telephone in place of the old
type at all subseribers’ premises. Tn June, 1889,
when this work was in progress, there were about
8,000 telephone stations in the old New York city,
served by five central offices, located, respectively, in
Cortlandt street, Spring street, Bighteenth  street,
Thirty-eighth street, and One hundred and twenty-
fifth street. All of these offices were in the present
borough of Manhattan. There was then no dentral
office in the whole of the great aren now kiugwn as

the borough of the Bronx. The population of New

York, Wluch at that time included that portion of the
metropohtun Lermtory now known ns Ma,nhatt&n and

18407 — 06—

most of the present borough of the Bronx, was about
1,200,000, and the ratio of stations to population
about 1 to 150,  During the following five years prac-

| tically the entire system was changed to the metallic

circuit basis, and there was a moderate inerease in
the number of telephones, making the total on June 1,
1894, 11,054, or about 1 to every 136 of the populu-
tion, then approximately 1,500,000. During these
five years four additional central offices were opened
in Manhattan—at DBroad street, Iranklin street,
Columbus avenue, and Seventy-ninth street—and
very small office known as Tremont was opened in
the district now known as the Bronx. Prior to the
opening of the Tremont olfice telephones located in
the Bronx were connected with the Harlem exchange
on One hundred and twenty-{ifth street.

The greater investment and the greater cost of
maintaining the new and greatly improved system
necessitated o readjustment of rates. The flat rate
principle was adhered to and rates ware fixed as
follows:

Business, direct line. ..o oiiaii i $240 por yonr.

Business, two-party Jineo..ooooaonne oo 150 per yoar.

Residence, divect line........ Ermmnnnaaas 180 per year:

Residence, two-party line.....ooooeeaainas 125 por your,

First message rates,—By 1894 the reconstruction on a
metallic cireuit basis was practically completed; 76 per
cent of the subseribers had taken the improved serv-
ice and it was felt that the changing of the remainder
wag only o matter of time. The plant being in excel-
lent condition and the facilities greatly increased,
attention was directed to extending the use of the
service by securing new subscribers, It was evident
that in order to accomplish this & new rate schedule
must be adopted involving new methoeds of charging
for the service. A plan by which the number of mes-
sages to bo sent should be taken as the basis of the
rate was seriously considered.

York, commonly known as the Ainsworth committee,

‘after investigating telephone conditions throughout

the state, commended the message rate plan as fair
and equitable and as having many marked advan-
tages to both customer and company over the flat
rate. Jn the early eighties a message rate system was
introduced in Buffalo, where it is still in force, and in
one or two other 100&11 ties early experiments were
made with message rates, but Now York was of such
size and physical conformation that the experience of
these other places furnished no adequate basis upon
which to deal with the complexities of the problem.
Pinally, after the most careful consideration, it was
decided to introduce the message rate plan tenta-

- tively in the endeavor to bring telephone service

within the reach of the small user, and also to give

As early as 1888 a,
commission of the legislature of the state of New
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rolief to subseribers who, although their use was
small, were paying the same rate as that at which
service was furnished to large users

The first message rate s.chedulc was put into effect
on June 1, 1804. TUnder this schedule the minimum
rate for direct line service was $150 for 1,000 local
messages. The rate for 1,200 messages was $166 and
for 2,400 messages, $240, For an extension station
located on the premises where the original station was
installed the charge was made $24, as against $36
under the flat rate schedule, all messages to be con-
sidered as though sent from the main station. For a
party line service the new schedule provided a mini-
mum rate of $100 for not more than 700 local mes-
sages. In ‘this first Manhattan schedule a ‘‘local
message’’ was a message to any point on Manhattan
Island south of One-hundred and tenth street. This
was soon modified to include the present local area,
that is, the whole of Manhattan Island, constituting,
as it does, the entire borough of that name. The old
‘flat rate of $240, with a rate of $36 for an extension
station, was continued for those who preferred it to
the message rate plan, but as a matter of fact a great
many subscribers gave up their old contracts whcm
they found that they could get their service at less
cost under the new schedule.

The five years from June 1, 1894, to June 1, 1899,
constituted what might be called the experimental
period for the message rate, as during these years the
message rate plan was given its ﬁrst real test in a
large city. Theoretically the message rate principle
secemed sound and the idea of chargmg according
to use fair and reasonable, but it had never been
applied to an extent which would form any prece-
_dent for New York, and it was necessary to feel
the way, changing and modifying the schedules as
.warranted by experience.

Features of message rate plan.—At this point it may -

be well to mention a few of the features ol the message
rate plan in New York city that have persisted with
slight changes, through the various schedules, from
those first adopted up to the present time. The rates
are based on a sliding scale, according to the number
ol messages which the subscriber estimates he will
send in a year. Provision is made in all contracts for
a refund to the subscriber when the number of mes-
sages sent by him in the year has been less than the
number for which he has paid. The adjustment is
made by charging the subsecriber at the schedule rate
for the actual number used, not less in any case than
the minimum rate for the class of service involved,
and rebating the difference between that amount and
the amount which he has already paid. In several
schedules slightly lower rates at certain points in the
schedule were offered the subscriber on his agreeing
to waive any rebate for unused messages, but thisspecial
plan never became popular and was soon abandoned.

Early schedules provided for quarterly payments in
advance, but this plan was ultimately supergededd
by one providing {or monthly payments.  The yearly”
settlement idea has always been ‘I’()ll(,)wuc‘i«»t-]mt. in {2
sny, adjustments with subscribers have heen hasedd
on the number of messages sent during the contraet
year, without regard to the distribution of the usage
between the several months,

Reductions in message rate sehedules~—Tt wag for
the benefit of the small user that the June 1, 1804,
schedule was adopted. In the following Novembhor
a direct line rate of $120 for 700 local messages wns
introduced, with a party line rate of $R0 for 500 moes—
sages. In March, 1805, the number of messages nt
the $120 rate was inereased from 700 to 1,000, the
rate for 1,200 messages decreased from $166 to $1:3:2,
and the rate for 2,400 messages from $240 {0 $105.

On May 1, 18905, rates of $00 for 600 local messages=
on a dircet llno mld $75 for 600 local messages on n
two-party line were adopted. Following the udnptmn
of these schedules the number of stations incereasedl
rapidly.

On July .1, 1897, Turther changes were made ot
various pnmt.s in the schedule, but Lhu minimun et e
for direet line service stood at $90 until April 20, 180ty
On that date new business schedules were adopted,
beginning at $75 for 600 messages and ending af 22
for 4,500 messages on a direct 11110, and l)mrmmnw nt
$60 for GO0 messages and ending at $135 for 1,800
messages on o two-party line. Undvr these sehedules
the rate for an extension station was reduced frorn
$24 to $12 per year, both on business and residenees
lines. No extension stations, however, were installe«l
in connection with party lines. These schedules res—
mained in force until May 1, 1905,

During the first five mu'.s of the message rates
pemod-———tlmt is to say, fr om June 1, 1804, to Junc- 1,
1890-—the number of stations in Manhattan and {lies
Bronx, which territory is practically identical witla
the old New York, had increased to 31,241, a gainx
for the period of 21,176.  The population in the menya—
time had increased to about 2,000,000, making tlye
ratio of telephones to populatu)n 1 to ()4’ us againest.
1 to 136 at the time the message rate was mtmdm el

There was a gain of nearly 200 per cent in the mutai—
ber of telephone stations during the first five yenrss
after the message rate plan was ndopted, and at the
end of that time only 10 per cent of the total number
of telephones in service were on a flat rate busis,
The growth of the system since 1809 has heen evern
more rapid, as will be seen by tables on page 60, nined
the percentage of flat rate stations has continuouslyr
decreased, until now it is quite insignificant.

Rates in local areas—borough of the Bronz--Lxx
working out the problem of adapting the charges for
telephone service, and the service itself, to the mearys
and requirements of the various users in particulsy
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localities, it was early recognized that a community
which has a fairly self-contained business and social
life can best be served by a local rate covering service
within the locality, even though 'the community
politically be part of a larger civie organization,
With this in view, a separate local schedule for the
territory north of One hundred and thirty-eighth
street was adopted in June, 1895, By this schedule
local rates of $65 for 500 messages over a direct line,
$50 for 500 messages over o two-party line, and $40
for 500 messages over a  three-party lme wero
introduced.

When Greater New York was formed, on January 1,
1898, and the territory north of the Iarlem river was
made the borough of the Bronx, a schedule of local
Bronx rates was put in force, beginning at $50 for 500

moessages on a direct line, and $40 for 500 messages

ona bwo-party line.  Later, on May 1, 1899, these rates
were changed to $48 for 500 messages over a direct
line, and to $39 for 500 messages over a two-party line.
Tor the benefit of those who desired service over both
boroughs——Manhattan and the Bronx-—a two-borough
rate was offered ol $90 for 600 messages over a direct
line. There was very little demand for this service,
however, and it was subsequently withdrawn.

With the development of the Bronx borough, other
rates were adopted, one being $30 per year for 400
messages to any part of the Bronx. With the rapid
growth of this territory and its division into 5 central
oflice districts, rates were offered for local service
within each of the exchange districts.

Residence rates~—At the outset all message rate
schedules applied alike to business places and resi-
dences. In November, 1901, a separate schedule was
adopted for service at residences, physicians’ and
nurses’ offices, and private stables. The schedule
began with the minimum rate of $66 for 600 messages
on a direet line, or $9 less than the business rate, and
$48 for 500 messages on a party line. Tt was felt
that the more general distribution of the traffic from
residence stations throughout the twenty-four hours,

“and the comparative freedom of this class of traffic

from the liability to the violent fluctuations in vol-
ume characteristic of the service in purely business
districts, justified this concession. This principle was
adhered to in formulating later schedules.

Private branch exchange service and rates—The
growth of the telephone system in New York city has
been due largely to the development of ‘‘private
branch exchanges.” Such an exchange consists of a
central office switchboard located on the subscriber’s
premises, into which are brought the lines from the
central office of the telephone company, as well as
those connected to telephones in the various offices
and departments of the establishment.

The telephone user abhors the ‘“busy” line, but

before the perfection of the private branch exchange
this was the chronie condition of the line, or lines, of
many large users.  Under the {lat rate system, when
a subsceriber was convineed that one line was not suf-
ficient to handle his traffic, a second line was put in,
and in some instances o third, but & mere multiplica-
tion of lines offered only a 1m1'tml remedy.

If & large concern had threo lines, they were apt to
be distributed among different dcpurtnmnts and in
locations on the premises widely separated. Il the
manager was wanted, and his line on the first floor
was “busy,” a call was sent over one of the other lines
and that, of course, necessitated the sending of a mes-

senger for the person called, who in responding was
l'equu‘od to make a trip to a,uc)thm' part of the build-
ing. This system was clumsy, dilatory, and unsat-
isfactory. It squandered the time of the subscriber
and of his employee;, and it was equally wasteful of
the time of the empleyees of the telephone company.

The nead for a method of telephone service by which |
incoming and outgumg messages could be handled
snnu]tmwouslv in hwg,m numbers, and by which at the
same time the various departments ov rooms of large
establishments could be given an intercommunicating
telephone service, brought about the development of
the private branch exchange telephone system.

In recent years the private branch exchange has
come into such general use that it needs no extended
description. At first confined to the large offices
downtown, as time went on its utility in any large
estublishment became so appavent that it has grown to
be the standard method of furnishing telephone service
where the amount of telephone traffic to be handled
is boyond the capacity of a single circuit.

At the time of the introduction of the message rate
plan in New York city, private branch exchange serv-
ice was also ]‘mz’s*xing through its experimental period,
and on July L, 1894, this service was offered to the

public on & message rate basis. The schedule began

ab o minimum rate of $333, which included the instal-
lation of a local switehboard, two central office lines,
two telephones, and 4,000 messages in a year., Addi-
tional lines to- the (,entml office were at the rate ol $36
a year ench, and additional telephones connected to
the subscriber’s switchboard, $24 o vear each, T.ocal
messages above the first 4,000, if contracted for in
advance, were charged for at the rate of 8 cents each;
if not contracted for in advance, the rate was 5 cents
each. "’

On May 1, 1898, the rate for telephones connected
to the subseriber’s switchboard was reduced to $12

per annum. On May 1, 1901, the minimum rate was

reduced to $240, covering, as before, the equipment
of a switchboard, two lines, and two telephones, but
with a reduction in the minimum number of messages
from 4,000 to 3,600. The rate per message over
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the 3,600, when contracted for in advance, remained
at 3 cents, but the 5-cent rate for messages not con-
tracted for in advance was reduced to 4 cents.

On June 1, 1905, there were in use 6,637 private
branch exchanges in Manhattan and the Bronx alone,
with 17,704 central office lines, furnishing service for
67,076 stations. Since that date the number of tele-
phones served by private branch exchanges has grown
to over 70,000. The installations vary from the small
switchboard, with two lines to the central office and
two telephones on the subscriber’s premises, to large
systems, such as that of the Waldorf-Astoria, with. its
1,200 telephones, which would be a fair installation
for many a small city. Largé concerns having offices
. in various parts of the city have unified their systems
by conneeting, by means of “tie lines,” the switeh-
boards located in each of their various establishments.

Without the message rate schedule this private
branch exchange development would have been im-
possible. Private branch exchanges are installed
under different conditions in nemly every instance,
In one system, where the service is used more for in-
terior intercommunicating purposes than for general
exchange purposes, there may be a demand for a large
amount of equipment with a proportionately small
amount of traffic. In another instance, although the
equipment may be limited, the number of messages
actually sent and received may run into Lhe hundreds
of thousands.

It is readily seen that a flat rate plan would not be
flexible enough to cover adequately the widely flue-
tuating conditions which obtain in the application of
the private branch exchange service that has con-
tributed so largely to the rapid and great development
of the telephone business in New York city.

Pay stations.—With the adoption of the message
rate schedule, in 1894, and the effort to place its service
within the reach of everyone desiring to use it, pro-
vision was made for the convenience of the casual
user. “‘Pay stations,”’as they are commonly called,
were installed in great numbers, the object being to
cover the field in an adequate manner. No guarantee
was required on the part of the subsecriber other than
that the receipts, less a commission, be remitted
monthly to the company.

Message rate subseribers were also encouraged to
allow a public use of their telephones, and pay station
slgns were furnished to these subscribers. There are
- now in service in Manhattan and the Bronx over 13,000
~ publicstations displaying pay station signs.  So thickly
. are they dotted over Manhattan Island that wher-

ever one finds himself it is only necessary to take a
few steps in order to reach a public telephone. It is
needless to say that this service has been of the utmost
benefit to the public at large, and it is one of the
features of the telephone system of New York which
is very generally appreciated.

At the railroad stations and hotels and in the cor-
ridors of large office buildings where the managers
or proprietors do not arrange for suflicient telephone
equipiient to cater satisfactori y to the public at
large the service has been supplied by the company
itself in a very liberal way. Space has heen rented.
and the latest and best equipment, with small switeh.-
boards, sound-proof hooths, ete., has heen installed .
and competent attendants are placed in charge.

In the carly duys the charge Tor a local messawes
within the borough of Manhattan at & pay station wa=
15 cents, but in June, 1808, the rate was reduced tor
10 cents,

Rates in Brooklbyn, Qieeens, and lll(/l mond boroughs.
Preceding paragraphs have dealt with the rates aud con -
ditions in the boroughs of Manhattan and the Broux .
the territory operated by the New York Telephones
Jompany.  The telephone systems of the boroughs=
of Brooklyn, Queens, and Richmond, whicely comprises
the territory brought into New York eity, or Greater
New York, by the consolidation on Januwary 1, 180%,
have always been and still are operated by the New
York and New dersey Telephone Company.

In the urban portion of the borough of Brooklyxa
(the old ¢ity of Brooklyn) the introduction of thes
message rate came af the same time as in the boroughi=
of Manhattan and the Bronx, and the subsequent
development of the rates has been practically idevs-
tieal with that in old New York., The borough of
Richmond and certain portions of other boroughs
differ widely in character from the areas in whielx
message rates were introduced.. Although o part of
Greater New York, cortain sections are far removeed
from the active business centor and development has
been prineipally of o residential nature,  Before thes
territory came into Greater New York ench of the
small communities scattored throughout the eity hined
its own political as well as social life.  In these small
places local flat rates were in foree.  Although theses
communities have grown in population and importanees
and have become part of a larger political organiza-
tion, their interests remain largely local.  As these
communities are not large, as the telephone develoys—
ment has heen principally in the direction of residencees
service, and as in each of them a small exchanges
is able to handle the trallic adequately, the flat rates
have persisted, and with a few exceptions are in foree
to-day. The rates in these communitios vary witly
the local conditions, and although based on the ot
rate principle, they are adjusted as far as possible tes
nieet the requirements of the user, separate scheduloessg

-being in force for residence and for business serviees

and party line service being furnished at a considerig—
bly lower rate than that charged for a direet litse
service.

In ten years the telephone development in thea
boroughs of Brooklyn, Queens, and Richmond has
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inereased over GO0 per cent, the greater part of this
growth oceurring in the urban territory of Brooklyn.
Tnder the present message rate, serviece is furnished in
this borough at &34 a year for direct line business
sorvice and $82 Tor party line business service.  Resi-
dence serviee is furnished at $31 for a direct line, with
a party line rate of $36, the number of messages at the
minimum rate in each instance being 600. "In this
Dborough flat rates for vesidence service are also offered.
The lat rates already mentioned as in effect in the
snadl loealities are in most cases $48 for direct line
business serviee, $36 for direct line residence service,
$36 for business party line service, and $24 for resi-
dence party line service,

Present condtions and growth since adoption of mes-
sage rate~~When, on June 1, 1894, the message rate
was introduced, the Now York Telephone.Company
had inits tervitory, which is practically identical with
what is now known as Manhattan and the Bronx,
11,054 telephone stations in operation. The New York
and New Jersey Telephone Company at that time was

operating about 6,000 stations in the territory now

comprised by the boroughs of Brooklyn, Queens, and
Riehmond.

On June 1, 1005, eleven years later, there were in
service and under contract in Manhattan and the
Bronx 164,306 stations,  The population of these two
horoughs was estimated wt this time at 2,400,000,
making the ratio of telephones to population 1 to 14,
as against 1 to 136 at the beginning of the message
rate period. The number of stations in service and
under contraet in the horoughs-of Brooklyn, Queens,
and Richmond on June 1, 1905, was over 50,000,
Therefore the total number of stations for the five
boroughs, the estimated population of which was
4,000,000, was over 214,000, and the ratio of telephones
to population throughout Greater New York was 1 to
ovoery 18 persons,

On June 1, 1005, 90 per cent of the telephones in the
borough of Brooklyn were on the message rate basis.

“In tho borough of Manhattan, where, ag has been seen,

the nwmber of telephones had inereased in the eleven
years since the introduetion of the message rate from
about 11,000 to nearly 160,000, only one-half of 1 per
cent were on the old flat rate basis. To be exact, on
June 1, 1005, only 858 stations remained under the old
type of unlimited service, or flat rate contract.

In the development of the telephone service in New
York city many difficult problems have been encoun-
tered. Thoe problem of making rates has been one of
groat comploxity. The aim has been to make the
service broadly comprehensive, and to accomplish this
the conditions provailing in each of the various parts
of the city and the relations between these various
parts have been taken into account. It will be seen
by the following tables that a large variety of rates are
offered, and that while in cortain sections flat rates. for

service in a local area are alone proper, the message

rate plan has proved itself the only possible solution

of the problem for the great, densely populated bor-

oughs. Present rates in New York city are as follows:
BOROUGH ()f MANI!ATTAN.

Busincss rales, direct iine only.

II\Iunihur of \dditionnl ‘ll\hmiher of . a
oenl moes- Additional | loeal mes- Additional
snges to ha A;m\(:xtl loeal mos- || sages to be AI}’%‘,‘“]’ loeal mes-
sont in - SRS, sent in raLe. SOEES.
e your, one year.
Dollars. Cents, Dollurs, Cenis,
600 60 i} 3,000 169 ]
800 U] 6 3,300 168 b
1,000 8 [} 3,600 177 &
1,200 87 [ 3,800 180 5
1,500 ] i 4,200 185 5
1,800 1 i 4,800 204 i}
2,100 123 [} 4,800 213 ]
2,400 135 | - i 5,100 222 5
2,700 147 4 &,400 231 &
Residence rales.
Number of
loonl moes- Direct | Partyline, | Additional
sngestobe! line, an- aunnual | Jocal mos-
sont in | nual rate. rate. 80g68.
ons yoar
Dollars, Cents.
400 i7" 8
800 03 [4}
1,000 72 6
1,200 81 4}
1,500 03 [}
1,800 106 1]
2,100 17 8
2,400 120 3}
2,700 141 i
3,000 150 (]
Private branch cxchange rales.
Annual
rate,
Minimum equipment, consisbing of switehboard with operating tele-
shone, two lines to eentral oMee, bwo telophone stations,and théright
o send 3,600 loeal messagos In one yoar .- 3216
Additionnl 1nes, 6aeh..coiiverraverericaesisnsrarannaise, 24

Additlonal stations:
First 20, ench.....
ADOVE 20, BON ¢ ¢ ooy esarnesuritinainaunaaranssaeasernsesnmrecrsanse 6

Stations oﬂ‘ the premises will be charged for at above rates, plus &
charge for mileage based on tho actual [ongth of eirenit regtirad.

Additional mossages when contracted for in advanee in lots of 400,
$3 lpcr hundred,

Bxcoss messagoes, 4 cents onch, -

BOROUGIL OF THE BRONX.

BRusiness message rales.

Numberof|
loend mes- Direct | Partyline, | Additlonal
pagestobe| lne, an- annual | local mes-
sent in | nual rate, rata. 88808,
one year. o
Dollars. Cents.
(00 48 5
800 87 ]
1,000 ] 5
1,200 78 5
1,600 84 b
1,800 03 b
2,100 102 5
2,400 111 5
2,700 120 5
3,000 120 5
3,300 138 b
3,600 147 §
3,000 | 150 [}
4,200 105 &
, 500 174 b
4,800 183 [}
5,100 102 5
5,400 201 5
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Residence message rates.

Number of .
local mes- | Dircet | Partyline, | Additional
sapges to be | line, an- annual local moes-~
sont in nual rate. rate. sagos.
one year.
Dollars. Dollars. cenls.
500 B K i)
600 42 33 5
800 48 39 8
1,000 54 45 5
1,200 60 51 5
1,400 [S15 O P eee 5
1,600 72 1. - §
1,800 8. - ]
2,000 84 . 5
2,200 0 .. ]
2,400 9 .. R
2,600 102 &
2, 800 108 .. 5
3,000 114 .. ; 5

Flat rates—jor service in one exchange only.

(Business,)
Direct rarty
line, line,
In Kingshridge, Willinmsbridge, Westehester,or City Isln.nd.1 348 §30
(Residence.}
- Two-~ Four-
Direot
Hall party party
line. line. {ine.
In Melrose-Tromont 18 330 330
Inother districts. .. a6 30 24

( Toll service.)

The rate for messages from o station coverod by & contract nt uny of the rates
named aboveto g station connected with penother exehange in the Bronx, 5 conts
eact.  (Melrose-Tremont to he considebed as one sxehange.)

( Munhatlan service for a slation loeated in the Melrose districl.)

Any subaeriber who hasg o lsted < Melrose! station may conlract for a station
1o ho connected with tha nenrest Manhattnn exchange at the regular Manhattan
schedula, plus o mileago charge of $18 per annum,  When there is no listod ¢ Moel~
rose’” statlon, the subsecriber may contract for Manhattan service under this
rile, hut inthat ease the Manhattan station will not he listed.

A gtation auxillary to such a station will he furnished at the Manhattan aux-
liary line rato, plus $18 por annum.,

Private branch exchange rales,

Annual
rate,

Minimum equipmoent, conslsting of switchboard with operating tele-
phone, two lines to contral ollice, two telephone stations, and the

right to send 2,400 focal messages in one year SL60
Additional lines, caeh 18
Additional gtations, each 6

Additional messages, when contracted Tor in advance in lois of 400,
$3 per hundred.
Jixcess mossages, 4 cents cach,

Tour-purty line

ROROVGH OF BROOKLYN.

Local service within the territory eomprising the fol]Q\\'ii\gaoMm] oflice districta:
[ Main, Bay Ridge, Bedford, Bushwick, East New York, Flutbush, Greenpoint,
Hamilton, Progpect, South, and Willinmsburg.]

Business message rales,

Number of .
Joenl mes- | Direot line,} Two-party] Additional
sges to be annual ling, an- | loeal mes-
sent in onoe rate., nual ratoe. aages,
yeur,
Dollurs. Dollars, Cents,
600 -"l 42 &
K00 i3 51 i)
1,060 K] i) I
1,200 81 0] 5
1,400 90 78 5
1,600 ay 87 h

Additional moessages nre sold in lota ot 83 por hundred,
Single mossages, 5 cents each,

Residence flat rates.

Direct line, snnual rate.. .ooooo. .
Two-party line, annual rate

Residence message raies,

|
Number of |
local meg~ | Four-party| Additlonal
sages to ba line, nnnual| loeal mes-

sent in ohe rile. SILECR.
yenr,
Dollars, Cents,
ton R i
800 30 ki)

SMALL AREAS WITHIN NEW YORK CITY LIMITSR,

[Local gorvico within eich of the following eontral oflico districts: Bath Beach,
Coney Ishuud, Shespshond Bay, Barron Tsiund, Astorin, Newtown, Flushings,
Richmond 111, Jumaies, Queens, Iammels, Far Rockaway, New Trorp, und
Tottenville,]

Business, Residenee.

Flat ratoe, l Tlat rate,

Direet, | Party. Divect. | Party.

6| s

i 1
| ! i
| i

Tor loeal sorvice within the following contral oflice distriet:

TOMPEINSVILLE-WENT NEW BRIGHTON,
Business.
Direet line,........ Ceerererranneas et msaebeas e asanr e et e e REOHD

Residence,

‘Two-purty line

P ol
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Message rates,

Il\Iumlhuruf \ad :
ocul mes- [P | Additiona,
anges to bo | Direct line T w](;“}(;nrty loeal mes~ | Four-party line.
sent inone a sfges
year,
Daollars. Cents,
(00 48 i | Guarantoe $2.50 per
800 64 5 month in local
1,000 60 b messages, & conts
1,200 B ] oach,
1,800 T i}
1, K00 7R 5
2,100 84 5

Principal toll rates within New York cily from subscribers’ slations.

BrooKIYN . oo it it it aeaar e ar e e
Dath Beach. .
Astorla.....
NOWIOWI ottt ittt v ircenrenneenarnnasasnennns
Flushing................ et ireeereraaria s
Conoy TSN . e e ive i ci it ien i avea e
BReenSIOAd BIY .o vee i ive i rinnrarinnaennans
Barron Inland.. ...,
Tar Rockaway. ..
Hammels...
TLawrence,
Riehmond
Jamunicw.

BTN
Tompkl
West Now Brighton
Now Dorpoooa.....

From P 1

Manhut. |Erom the
tan, Bronx.
Cents, Cenls,

10 15

18 20

0w 15

10 18

15 15

15 20

15 20

20 20

20 20

20 20

20 20

15 14

16 18

15 15

15 20

15 20

15 20

20 20

Iay statlon rates, & venty additional in eseh easo,

A comprehensive readjustment of tele

New York eity, made in 1905, affected
of the schodules throughout the city.

phone rates in

practically all
This readjust-

ment, so far as the rates in Manhattan and the Bronx
were involved, was made in connection with an “In-

quiry into the Telephone Service and

Rates in New

York City " by the Merchants” Association of that city,
acting through a special committee consisting of offi-
cers of the association and other representative busi-

Ness men.

After a thorough and exhaustive inquiry

the Merchants' Associativn published the results ol its

work in a report dated June, 1905,

The lollowing

quotations from that report showed the views of the

association with respeet to the general

principles em-~

bodied. in the varlous rate schedules in force in New

York city:

A systom which exacts an average uniform charge

Tor widely varying

degrees of serviee is obviously inequitable to the public.  The flat rate is
also harmfbul to the public inanother way.  Such a rate, comprehending
all elnsses of husiness users and based upon the average of wide extromes,
of necessity compoels small users to pay o relatively higher rate than they

would pay under a graded rate based wpon the cost of

the service used by

them, and iy therefore highly burdensome to such users, and presents a

Jormidable obstacle to the development of the telephone

system, This con-

dition is of course detrimental to a telephone company as well as to ibs
patrons,  Morcover, the effect of a flat rate is to increase the individual

use of the telephone equipment and the individual

demand upon the

operating fovee, therehy incrensing opevating expenses without provid-
ing additional income. Under a flat rate system with a definitely
restrieted income it is imperative that the tendency of operating ex-

penses to inerease disproportionately by reason of

unlimited ealls he

counteracted. The necessary economy can only be effected at the

expense of efficiency.

’

It is the opinion of this committee, therefore, that in large citics the
flat rate with unlimited service is based upen s fallacy, that it i ex-
tremely unjust to small users, favors large users unduly, impedes expan-
sion of the telephone business, tonds to inofficient service, and that as o
financial proposition it is unsound.

The flat rate system, howover, is quite suitable for stall places. Ina
small system the conditions are fairly oqual for ail subseribors. The
amount of plant used and the amount of-operating labor reguived by the
varidus subseribors show no extreme varintions, and a flat rate meets the
cireumstances quite fairly, while it avoids the extra work of registering
the moegsages, * # % '

A telophone station and collateral equipment represent n definite
capital outlay, and a continuous outlay for the maintenance of an operat=
ing stall in readiness, irrespootive of the number of calls made. The
message Iate must provide for this fixed charge.  If the colls ave few, the
messago rate should be relatively high. If the calls are many, the rate
should be relatively low. Ibis obvious, also, that a great volume of calls
lfurther groatly reduces the pro rata operating expense, and therelore
warrants o gradually decreasing rate of charge.

Henco the general principle of a graded scale, boginping with a rela-
tively high maxinaum rate for small users, declining to a relatively low
minimum rate for lavge users,

The New York Telophone Company’s seale of charges is hased upon
this equitable principle. Inch subseriber pays only for the service
actually used by him, ut o yate hearing a definite and just relation to the
cost, of sorving him. The cquity of this system iy obvious.

#* %k Tn oo large aven embracing widsely difering localities, in
various stages of developmont, whethor or not they are in the same
municipality, the public interest, in the opinion of this committee, is
best served by the appliention of various rates to the various localities,
in such manner ag to meot the peeuliar requirements of each section or
loeality, with an approprinte yato ov plan of rates, This method of treat-
ment hag been [ollowed in Grenter New York, Within New York there
are muny Joenl distriets where most of the traffie is Joeal and, theelove,
does not tnvolve general intercommunipntion with distant parts of the
city. Ixeluding such distant connections and eonsidering only local
interchange, loeal sorvice is on a basig of loeal cost and a moderate
charge iy possible.  Some of these localities are of such charnctor, and
the variation in use among the various subseribers is so small {hat
flul rates Lor unlimitoed loeal service are proper and most udvantageous to
the loeality. .

* # * # *

In practice local rates are in use in cach of the districts of New York
city, the rates varying with the conditions in tho various distriets; in
the outlying distriets they wre very materially loss than are charged lor
the wider serviee supplied in the contral digtriets of Manbattan and
Brooklyn, In addition to the rates for local serviee an extra or toll rate
is charged for conncetion with other districts, thereby imposing an
extre rate only wpon those who make use of the extra sorvice,

The prineiple upon which this system of charging is based seoms sound
and vensonuble.  In ils applieation, however, there are inevitahle
inequalitics and some hardships to he horme by individual users, but
these are inherent in any zone system.  Without most cavelul considern-
tion of the whole question of telephone rates as worked out and applied
in ench seetion of the ciby, these extra charges for distont conneetions
may be considered irksome and unnecessary, but after mature considera-
tion, it i the opinion of this committes that while theso charges should
slways bo moderate, the prineiple of impoesing them should bo main-
tained, as it 18 belioved to be sound and reasonable and in the best
interests of the tolephone using public as a whole.

The figures given on page 60 show the growth in the
boroughs of Manhattan and the Bronx and in Greater
New York. These figures and the two illustrations
following show the division of the city into central office
distriets and the number of telephones in each dis-
triet at the introduection of the message rate and at

“the present time.
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Number of telephones in service.

: In the bor-J

In New
oughs of | :
JANUARY 1— Manhattan l(fgl;lé;t‘gg
and the |nrq & v6 )
Bronx. .

Central offices and number of telephones in Greater New York, January

1, 189}.
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Central offices and number of telephones in Greater New York, January

252905
= |
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trict CENTRAL OFFICE, of tele- = trict ‘ CENTRAL OFFICE. | of tele-
No.? phones. | No.! | phones.
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25....| Greenpoint. . 3 1,990 boroughs ..... 176,900
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1See illustration on page 61.

1See illustration on page 62.
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OHAPTER XL
HISTORY AND DEVELOPMENT OF TELEPHONY.

Early development.—The history of the telephone,
like that of the telegraph, as indeed of any other great
invention, is full of conflicting claims as to priority
of discovery. DBut it is a fact beyond dispute that
in 1876, at the moment of Bell's invention of his
speaking telephone, there was not a single opervative
telephono in the hands of the public anywhere in the
world.  The whole art and industry of which this re-
port makes record dates from 1876~77. As early as
1837 Page discovered that an iron bar when magnet-
ized and demagnetized at short intervals of time
_emits sounds, due to the molecular disturbances of the
mass,  Rels, in Germany, utilized this fundamental
prineiple and constructed apparatus for the trans-
mission of sound to a distance by electrical means.
Prior to that the idea of telephony had been defined
by a young I'rench soldier in Algeria, Joseph Bourseul,
who in 1848 had aftracted the attention of the au-
thorities by mathomatical instruction which he gave
to his fellow soldiers in the garrison. The journal
“LMustration de Paris,” August 26, 1854, under the
title of “ I8leetrical Telephony,” described his appa-
ratus, or the iden embodied, as follows:

No further machinery and knowledge exeept a galvanic pile (bat-
tery), two vibrating plates, and o metallic wire needle.  Without other
preparntion one would only have to talk against one of the metallic
plates, and another would have to hold his ear against the other plate,
In this way they eould convorse with each other,

This is a brief, lueid deseription of the telephonie
prineiple, bhut so far as can be ascertained it was never
elaborated in practical work, and if any one ever saw
Bourseul's telephones therve is certainly none in ex-
istence fo-dny. Reis, however, -went further and
actually built apparatus which could be made to
transmit not merely sound, it is claimed, but human
speech. In his biographical notes, written in 1868,
Professor Reis says:

_Incited thereto by oy lossons in physies, in the year 1800 T attacked
u work, bogun much eadior, concerning the organs of hearing, and seon
had the joy of seeing my pains rewarded with success, since 1 succceded
in inventing an apparatus by whieh it is possible to make clear aud
evident the funesions ol organs of hearing, and with which, also, one can
reproduce tones of all kinds at any desivod distanco by moans of the
galvanic curront. I named the instrument delephon, - The recognition
of me on so mny sides which has taken place in consequence of this
invention, especinlly ab the Naturnliste’ Association . at Ginesen, has

continually helped to quicken my ardor for study that 1 may show
myself worthy of the luck that has hefallen me,

eopper wire,

- A number of exhibitions of his apparatus were
given by Reis in the period 1861-1864, and duplicates
of the apparatus were sent to various parts of the
world, Professor Clifton making a demonstration
with it before the Manchester Literary and Physical
Societies of England in 1865, A discussion by Reis
in the Yearbook of the Physical Society of Frankfort
for 1860-61 points to the fact that every tone or com-~
bination of tones entering the human ear causes its
membrane or eardrum to vibrate. The motion of
these vibrations produces the sense of sound, and
every change in the motion must necessarily be ac-
companied by a change in the sensation. Ifence it
would Dbe possible to fransmit such sounds electric-
ally, set up vibrations or curves like those of any
given tone or combination of tones, and receive the
same impression as the tone itself would have pro-
duced. ' .

This idea he elaborated into an apparatus built upon
the prineiple of the human ear, to which the earliest
forms had a rough but striking resemblance. The
first apparatus thus madoe, for example, embodied a
small cone, covered at its lesser end with an animal
membrane, upon which a small platinum strip or wire
was fastened by means of sealing wax. The receiver
consisted of a violin, upon which o knitting needle
having a coil wound around it was fastened, When
the sound waves made the membrane vibrate, the cir-
cuit was closed as they impinged and the strip of
platinum beat against & tip of metal, the degree of con-
tact being altered with each vibration, The sound
waves threw the electric eurrent at the point of varia-
able contact into pulsations of varying strength, and

corresponding effects were produced at the receiving

end.

There were twelve novel and ingenious forms of the
Reis apparatus worked out, all embodying in sdme
way the iden of the human ear, with its auditory tube,
tympanum, ete.  The first form of apparatus used by
Rels ag’a veceiver consisted of a steel knitting needle,
around which was wound a spiral coil of silk-covered
As it was soon found that the sounds
produced by rapid magnetization and demagnetiza-
tion could be improved by the addition of a sound-
ing box the needle was mounted upon the sounding
hoard of a violin. A cigar box was tried, also, and

(61)
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the final form of the knitting needle receiver adopted
by Reis was essentially of this box type; the needle
and its helix lay on a rectangular sounding box of
thin pine wood, and the coil of wire was mounted
upon a light: wooden bobbin instead of being twisted
around the needle itself. Two wooden bridges or sup-
ports held the ends of the needle, and over the needle
was thrown a hinged box lid. As originally con-
structed, this lid when closed pressed tightly upon
the steel needle; and Reis’s own instructions were to
press the lid firmly against the needle in order that the
sound might be intensified, as was done unconsciously

by the listeners with their ears against the lid in order

to hear more distinctly. At the end of the sounding
box was a little telegraph key, used to interrupt the
circuit and to telegraph signals back to the transmit-
ting end. '

There is a variety of testimony alleging that not
only musical sounds but words and phrases were actu-
ally transmitted, as they can be to-day in modern
models of this apparatus; but since the inwvention
rested upon the make-and-break principle, the circuit
having to be made and broken every time a sound
impulse was transmitted, it was so extremely delicate
that it was impossible to maintain it in adjustment for
more than the shortest space of time. As Reis him-
self said to Herr Garnier, to whom he disposed of his
- instrument and tools, he had shown the world the way
to a great invention which must be left to others to
develop. A warm appreciation of the work of Reis
has been shown in this country and Rurope, and in
1878 a monument was erected to his memory at
Frankfort, an inscription on which styled him “the
inventor of the telephone.”

One of the American judges, in deciding an early
litigation over the invention of the telephorie, said
epigrammatically that however ingenious this pioneer
work may have been, a hundred years of Reis would
never have given the world the telephonic art for
public use as it exists to-day. Many attempts were
made to apply in practical apparatus the make-and-
break principle of Reis, both before and after the
invention of the Bell telephone, and some of the
workers in this field devised transmitters approaching
the modern microphone now so essential. But, as
has already been stated, the telephone up to 1876 was
utterly unknown to the public, and the scientific appa~
ratus for laboratories and schools, formerly bearing
the name, remains even to this day virtually incapable
of improvement that would bring it within the sphere
of public utility. _

The work of Bell.—The art of speaking telephony
had to find its future and perfection in some other
direction than the make-and-break method and pulsa~
tory currents of Reis, suggestive and helpful as such
work must necessarily have been to all who were

familiar with it. In 1876 the attention of the world
was arrested by the issue on March 7 of Alexander
Graham Bell's original patent. The application for
this patent which, when granted, bore the number
174465, was filed on February 14 of the same year at
the conclusion of considerable experinient and investi-
gation. In 1875 Bell, who as a student and teacher
of voecal physiology had unusual qualilieations for
determining feasible methods of speech transmission,
constructed his first pair of magneto telephones. Tach
of these consisted of an clectro-magnet, a U-shaped
iron bar around one limb of which a coil of wire was
wound, while a thin iron plate, or armature, was
hinged to the other, extending also over the wire-
surrounded core, A membrane diaphragm stretehed
across the tube served as & mouthpicee, heing mounted
in a frame having its center immediately opposite the
active pole of the magnet to which the iron armature
was attached. Throughout 1875 Bell experimented
with apparatus of this character, varying the propor-

~tions and arrangements of the coil, the magnets, the

armature, eotc., and virtually such apparatus way
figured and described in the patent specifications, with
the addition of hollow cones or small speaking trump-
ets attached to the armature membranes in order to
concentrate the voice at the transmitting end and
assist the ear at the receiving end,

The first published account of the speaking telephone
was o paper read by Bell before the American Academy
of Arts and Sciences in Boston on May 10, 1876, and
in the summer of that year the crude mechanism was
exhibited at the Centennial RExhibition at Philadel-
phia and elicited the enthusiastic admiration of the
world’s leading physicists, During the same year
Bell experimented with the substitution of a perma-
nent magnet for the eclectro-magnet, and toward the
end of the year hoe generally employed the permanent
magnet, omitting the battery. Over short distances
virtually identical results are obtainable with the per-
manent magnet and with the electro-magnet; but it
was early found that the magneto telephone had very
definite limitations as to distance of operation and
clearness of utterance. For both kinds of apparatus
the great step that Bell made was to devise a mechan-
ism that produces undulations of the clectrie current
in the circuit, corresponding to the sonorousvibrations
of the voice, thus rendering practicable the continwous
and intelligible transmission of human speoch, The
principle thus discovered and embodied in practical
apparatus was defined as follows in the speeifications
of the Bell patent: ‘

Blectrical undulsations inducod hy the vibration of & battery can ha
represented graphically without error by the same sinusoidal curve
which expresses the vibrations of the inducing hattery itself and tho
effect of its vibration upon the wir; for, ns above stated, the rate of
aecelerqtion in the electrieal eurrent corresponds to the rate of vibration
of the inducing body, that is, to the pressure of sounds produced, The
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intensity of the eurrent vuries with the amplitude of the vibrations,
that is, with the Tondness of the sound; and the polarity of the current
corresponds tu the diveetion of the vibrating battery, that s, to the
condemsation and rareluetivn of the aiv produced hy the vibration,

This prineiple is sunumed up in elaim 5 of the patent,
as follows:

The method of wan appaeatus for transmitting voeal air into sounds
telegraphivally, us herein deseribed, by causing clectrienl wndulations
similur in form (o the vibtions of the air accompanying the said voenl
air into sound substitutes as set forth,

The apparatus shown at the Centennial Exhibition

was improved very rapidly and the receiving part of
the magneto telephone soon assumed the shape which
hag long heen familiar, The iron plate armature and
the connected diaphragm soon became one member,
and a single sheet iron disphragm, or disk, such as is
used in modern practice, was adopted. The coil of
wire around the magnet was shortened until it became
the flat hobbin, or spool, that is now a charactoristic
feature of the receivers, placed at the end of the magnet
nearest the dinphragim, and the speaking trumpet, or
cone, of the resonating space was fattened until it
became the shallow cup which enables one to rest the
car direetly upon the telephone. In August, 1876,
Mr. Bell experimiented on a five-mile telegraph circuit
in Canadn, and on the evening of October 9 the first
long conversation over carried on telephonically was
exchangod upon w telegraph line extending from the
office, of the Walworth Manufacturing Company in
Boston to their factory in Cambridge, Mass, Every
word of this conversation was recorded at both ends.
In November of the same year a telephone was used
over 200 miles of circuit between Boston and Salem,
Mass., by way of North Conway, N. I., and a little
later a conversation was carried on by Mr, Bell between
Boston and New York over a Western Union telegraph
cireuit.  The apparatus in all these demonstrations
was the magneto telephone as distinguished from the
battery type. About this time capital began to bo
interested, il o circular was issued to invite the sup-
port of the public for the new means of communication,
which ran as follows:

.

The proprietors of tho telephone, the invention of Alexander Graham
Rell, for which patents huve been issued by the United States and Girea
Britain, are now propared Lo furnish telophones for the transmission of
articulate speoch through instraments not more then twoenty miles
apart, Conversation can ensily be cartied on after slight practice and
with the oceasional repatition of o word or sentence. On first listening
to tho telephone, although the sound is perfectly nudible, the svticulation
soems to be indistinet: but after n few trials the ear becomes aeengtomed
to the peeulinr sound and finds littlo dificulty in understanding the words,

The telephone should bi set in o quiet place, where there is no noise
which would interrupt ordinary eonvevsution. A

The advantages of the telophone over the telegrapl forlocal buskiess
are: ‘ .
1st. That no skilled oporator is required, but divect communication
may he had by spoech without the intorvention of o third person,

2d. That the communication is much more rapid, the average number
of words trinsmittod in & minute by the Morse sounder being from fifteen
to twenty, by telephone from one to two hundred.

3d. That no expense is required, either for its operation, maintenance,
or repair. - Tt noeds no hattery and has no complicated machinery. Tt
is unsurpassed for economy and simplicity,

The terms for leasing two telephones for social purposes, connecting
a dwelling house with any other building, will he $20 a year; for business
purposes $40 o year, payable semiannually in advance, with the eost of
oxprossage from Boston, New York, Cincinnati, Chicago, St. Louis, or
Son Francisco. The instruments will be kept in good working ovder by
the lessors, fres of expense, except for injuries resulting from great care-
lessmess,

Several telephones can be placed on the same line at an additional
rental of $10 for each instrument, but the use of more than two on the
samp line where privacy is required is not advised.  Any porson within
ordinary hearing distance ean hear the voice calling. through the tele-
phone. It o louder call is required, one can be furnished for $5.

Telograph lines will be constructed by the proprietors if desired. The
price will vary from $100 to $150 & mile; any good mechanie can con-
struct o line.  No. 9 wire costs 8% conts n pound, 320 pounds to the mile;
34 insulntors at 25 cents ench; the price of poles and selting varios in
overy locality; stringing wire, $5 per mile; sundries, $10 per mile.

Partios leasing the telephones ineur no expense heyond the annusl
rental and the repair of the line wire, On the following pages are extracts
from tho press and other sources relating to the telephone.

Cambridge, Mass., May, 1877.

So far the telephone had not been developed beyond
the connection of two stations by a single line, but it
had been a conception of Bell from an early date that
there should be a central office having the function
of making connection whenever desired between the
lines of the several subscribers. In lectures given in
the spring of 1877 in Connecticut and New York by
Mz, Bell and his- associates this idea was plainly set
forth, outlining in & broad way both the exchange sys-
tem and the long distance telephone.

First commereial, telephony.—On April 4, 1877, the
first line 6ver built specially for telephone uses was put
in operation between the factory of Charles Williams,
jr., of Boston, and bhis home at Somerville, Mass., and
shortly afterwards a number of other lines of this char-
acter were erected. = To many persons the telephone
seemed. only a toy, and difficulty was found in inter-
esting investors,  When people began to recognize the
utility of the invention, Mr. Bell and his associates saw
the need of an organization for dealing with the com-
merecial features of the enterprise; hence in 1877 an
informal, unincorporated association, known as the -
Bell Telephone Association, wagformed. This associa-
tion had no capital and few members, and its objects
were to assist Gardiner G. Hubbard, to whom, as trus-
tee, the Bell patents had been assigned, and to devise
the best means for the general commercial introduction
of telephones. The exchange idea was first carried

into effect in a erude way in Boston, in May, 1877, in

connection with the protective circuits of the Holmes
Burglar Alarm Company. The various lines communi-
cating with financial establishments were brought to a
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small switchboard at the Holmes central station, and
the circuits were repeatedly interconnected at this
board. As a matter of historical fact, however, the
first telephone central office system was that estab-
lished at New Haven, Conn., and opened for business
on January 25, 1878, this being the first fully equipped
cominercial te]ephone exchange ever established for
public or general service. The advantages of the tele-
phone exchange were instantly seen, so that by March,
1881, or three years later, there were in the United
States only nine cities of more than 10,000 inhabitants
and only one of more than 15,000, in which a telephone
exchange had not been established.

This rapid growth soon made evident the need of a
more formal organization of the business, and in
February, 1878, the New England Telephone Company
was organized, Wlth a capltal of $200,000. This com-
pany was given exclusive rights and license to use and
to manufacture telephones in New England. In July,
- 1878, the Bell Telephone Company was formed, with a

capital of $450,000, with exclusive rights for the remain-
der of the United States. In March, 1879, these two
companies were consolidated into the National Bell
Telephone Company, with a capital of $850,000. By
this time the commercial success of the business
had become assured, and in March, 1880, as the
National Bell Telephone Company was not broad
enough in its business scope to meet the demands of
the situation, the American Bell Telephone Company,
with a capital of $10,000,000, was formed. This com-
pany displayed great ability in developing, through
subsidiary companies, the telephone business of the
country on a territorial license basis and continued to
operate until 1899, when it was absorbed by the Ameri-
can Telephone and Telegraph Company, which had
been created originally for the purpose of handling the
long distance business of the American Bell Telephone
Company. ‘ ' '

The original circular of the Bell Telephone Associa-
tion stated that the effective limit of speech was 20
miles, but this limit did not long remain fixed. By the
beginning of 1881 the work of connecting cities and
towns by telephone cireuits was well under way. Bos-
ton was connected with 75 cities and towns, the lines
reaching as far as Springfield. TIn 1884 the success of
the experimental long distance line hetween Boston
and New York convinced everyone that conversation
over distances of from 200 to 300 miles was practicable,
but owing to the difficulties experienced in securing
terminal facilities, it was 1887 before the longer lines
were opened to commercial use. Extensions of these
lines were pushed steadily and on October 18, 1902,
the line between New York and Chicago was opened,

" while in the following February the Boston-Chicago

.

line was put in service. The maps of the lines as they
existed in 18905 and as they were in 1904 show plainly
the immense growth of the long distance system and
indicate, to a large degree, the cause for the rapid rise
in the use of the telephone.  The whole country is now
being connected so that all may talk from one end of
it to the other.

b arly telephone L()’mp(’l'lil()IL.-——PM t of the ecarly devel-
opment was not due to the Bell Telephone Company,
but to its active competitor, the Westorn Union Tele-
graph Company, which in 1877, seeing in the telephone
a dangerous rival to the telegraph, 1)0guu to develop a
telephonic system wnd network of its own, based upon
the work of Elisha Gray, T. A, Edison, and others, By
one of the most extruordinary coincidences in the his-
tory of invention, Klisha Gray had filed in the Patent
Office at Washington a caveat for ““ a new art. of trans-
mitting voeal sounds telegraphically” on February 14,
1876, the same day on which Bell had filed his applica-
tion. The Gray apparatus differed, however, from
that of Bell. In the Gray caveat was described
liquid transmitter so utilized that the vibrations of the
plunger, a rod attached to the membrane, would cause
variations in resistance, and consequently modify the
current passing through the circuit to the receiver. A
pencil drawing illustrating this ingenious idea was
made by Gray in February, 1876, but the ligquid trans-
mitters brought out from time to time by Giray and
others have never played any part in the art.  Tdison,
however, who was then in the service of the Western
Union Company, succeeded in producing an excellent
carbon transmitter, a deviee in which the varintions of
resistance due to change of pressure in a mass of carbon
effected the necessary variations in the clectrical cur-
rent carrying the impulse vibrations, and this micro-
phonie prineiple is a feature of all the succossful speceh-
transmitting apparatus of the present day.  In the
meantime ]"mll Berliner and Francis Blake had devel-
oped excellent hattery or carbon transmitters for the
Bell system. Through the agency of the American
Speaking Telephone Company the Western Union Tele-
graph Company pushed its telophone system vigor-
ously throughout the country, until it had a lavge
number of exchanges in operation.  Patent litigntion
between the rivals began in September, 1878, where-
upon, conceding the priority of the Bell invention,
the Western Union Company effected o famous agree-
ment under which, by agreeing to pay 20 per cent
of its income to the Western Union Company dur-
ing the life of the contract, seventeen years, the Bell
Company obtained complete possession of the fleld,
acquiring all the telephonic inventions, apparatus, and
exchanges of the Western Union system. The resull
of phis combination was not alone to unify the com-
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mercial tel'eph()ni(', systems of the whole country, hut
to harmonize and standardize the apparatus, and thus
to permit industrial and scientific development.

The Bell telephone system was at the start imme-
diately introduced in Furope, but there, as here, the
Bell patents throughout the entive term of their exist-
ence, althougl frequently sustained wholly or in part,

wore sub)out to tremeoendous patent and lcsg&l attack

and competition in all forms, and the telephonic art
has enjoyed the benefit of the labor of many promi-
nent inventors invited by the opportunities and
rewards offered in this field. It was necessary to
develop not only the apparatus used at each end of
the circuit but the apparatus at the exchange, which
at first was very crude. The central offices were
equipped with switehboards similar in construction

and operation to those employed in telograph offices,

but these were very rapidly outgrown. Other chap-
ters of this report treat more specifically of the appa-
ratusat the contral station, as well as of that employed
&b the subseriber's substation. :

The changes wrought sinee the American Bell Tele-
phone Compuny assumed charge of the business are
summed up admirably in the following paragraph
from the Boston Electrieal Handbook: of 1904, issued
under the auspices of the American Institute of
Electrieal Kngineers:

In the twenty-four years which have elapsed sinee that time, relinble
low eapreity poly-conduetor cables, mainly employing air as an insulnt-
ing wedium, have heen devised and thelr employment has become uni-
versal; underground construetion has become the rule instead of the
exception; beginning with the yonr 1883, o metallic cirenit system of
Jong distance lines has beon built of hard drawn copper wire and hag
oversprond the country; the avernge exccllency of these long lines,
terminating as they do in switchbonrds at exchangoe continl stations, has
resulted in eorrespondingly improved construction in exchanges every-
whero, including the substitution of eopper for iron as o material for line
wire, and the metallie eircuit for the ground return single conductor
line: the apersting companies now have their own buildings speeially
designed to aecommodate the central station operating rooms, and
affording fueilities for the ingress of the subterranean cables; an elaborate
aystem of protection has been provided for both ends of each telephono
line, and where such Jines pass through cables, at the cable ends also, to
take eare of trespassing currents strong enough to be destructive; and
Instly, but by no means of least importance, the old and well-known
lund operated magnoto machine for years the most approved call-
sending apparatus, and the multitudinous batteries of which one was

provided with the transmitter of each user to furnish current for its
operation, have hoth been superseded in the modern well-appointed

exchange, by u single central station battery which supplies not only the -

cleetrie current for oll the tiansmitters of the outlying stations, but also
[or the transmitters of a central station, and for the switehboard eall and
supervisory signals, By this change o few cells of battery are enabled
to take the place and do the work of many, and the establishment of the
few retained cells at the central station where they may always be under
skilled supervision is provided for. '

Independent development.—During the first half of
the term of the Bell patents a number of rival systems
were brought into existence by competitors, that of
the Western Union Company, already noted, being the
most formidable and extensive. "After the consolida-
tion none appeared able to sustain the burden of the
struggle, and a period of some years succeeded during
which the telephone industry remained a virtual
monopoly in the United States. As the term of the
fundamental patents drew to a close, however, compe-
tition raised its head again and independent exchanges
were started in various parts of the country, At first
these made their appearance only in places that under
the exclusive Bell régime had not enjoyed the benefit
of telephonic service, but the independent movement
soon assumed formidable proportions and its pro-
motors invaded the larger cities, so that at the time
of the present report independent exchanges are
found in successful operation in such places as Chicago,
Cleveland, St. Louis, Philadelphia, and Indianapolis.
The independent movement, however, was particularly
fostered and pushed in rural districts, and there it still
enjoys its best patronage, as is evidenced by the statis-
tics presented elsewhere in thisreport. The independ-
ent movement has not only created a vast network of
exchanges and interconnecting lines, but has called
into being a large number of manufacturers and a
groat variety of apparatus, so that, while a few years
ago the telephonic art in the United States had
attained a high degree of standardization, it is once
more marked in some degree by the confusion and
heterogeneity that characterized its earlier years.
Such conditions are always associated with rapid
growth, and in the field of telephony they constitute
at the present time a remarkably interesting problem
with many sociological, industrial, and mechanicel
aspects,
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General data—The introduction of the telephone in
the United States was followed almost immediately by
its adoption in all the countries of Europe and more
slowly in other parts of the world. But while in the
United . States its development lras remained exelu-

sively in private hands and has been developed by

corporations, in Europe the telephone and telegraph
lines have remained almost exclusively subject to
Government, control. In only two foreign countries-—
Great Britain and Sweden—has there been any notable
exception to this rule, and while this report has been
in preparation the British Government has completed
with the National Telephone Company, which has
controlled the Bell telephone system for many years
past, a long series of megotiations by which in a few
years the Postal Telegraph service will take over the
entire network of telephone lines in Great Britain.

The tremendous rate of devdopment of the tele-
phone in the United States compares very strikingly
with the slow rate of development in Europe, and the
facts connected with this contrast would constitute,
if taken by themselves, a notable argument in favor
of private enterprise, but there are necessarily many
other conditions involved in the situation.

The textual statements with regard to European .

development embody statistics dating generally up to
the end of 1902, thus bringing them in fair comparison
with those upon which the present report is based.
But a tabular survey of the situation at the close of
1904 is also given. This presents a comparative
study of the telephone industry in the United States
and in Europe, furnishing the latest authentic figures
available. )

These figures are massed into two tables which are
presented herewith. Table 41 gives the telephone
statistics as of January 1, 1905, for the United States,
Sweden, Denmark, Switzerland, Norway, the German
Empire, the United Klucrdom, Holland, Belgium,
France, Austria-Hungary, Spain, Italy, and Russia.
Table 42 presents figures relating to telephonic
development in the following larger cities of the Old
World and the New: Stockholm, New York, Chris-
tiania, Copenhagen, Zurich, Berlin, London, Paris,
Brussels, Vienna, Amsterdam, Rome, Budapest, Lis-
bon, St. Petersburg, and Madrid. The population is
stated in round numbers in these two tables.
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With regard to the general table for the countries, it
will be observed that the United States had, at the end
of 1004, 3 ,400,000 telephones, or more llmn twico as
mény as nll Europe, the total for England and the
Continent being 1,485,784, The figures for one or two
minor countries not included nnwht, p(ms]blv raise the
European total to 1,500,000. Tho faet is also brought
out that owing to the rapid development of the Bell
telephone system, as well as the active competition of
independent companies, the proportion of telephones
to population in the United States has been raised from
1 telephone to 34 inhabitants in 1902 to 1 telephone to
22.2 inhabitants in 1905. It ivill also be seen that at
the later date there were in the United States 44.8
telephones per 1,000 inhabitants, which was more than
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twice as great as the highest rate in Europe, namely,
that of Sweden, with 21.4. Some of the European
countries exhibited a very small utilization of the
telephone, The second most active commercial and
industrial countries, namely, the German Empire and
the United Kingdom, showed only 8.9 and 8.7 tele-
phones, respectively, per 1,000 inhabitants, this figure
falling off to 3.2 in Trance and to 1.6 in Austria-
Hungary. In the great empim of Russia there were,
at the date named, only 60,000 telephones, or less than
in the borough of Brooklyn, New York city.

The table of telephone development in large cities is
also very instructive and interesting. In this table
New York heads the list, with the exception of the city

~of Stockholm, where unusual activity has been dis-
played for some years past through the competition of
the Government and o private system, with the result
that each has virtually duplicated the other’s service
at low and unprofitable rates, giving what may fairly
be characterized as an undue or abnormal development
without intrinsic Denefit to the community. The
Swedish figures are discussed in greater detail below,
Admitting, howoever, that the percentage in New York,
as in all other great cities, is destined to rise until a
much higher point than the present has heen attained,
it is to bo noticed that in the city of Christiania, which
from many points of view might be compared with
Stockholmy, the proportion of telephones per 100 inhab-
itants is slightly less than in New York, being 5.4, as
sompared with 6.9 in the American city. Thu great
~eities of Tourope which should justly be compared with
New York, namely, London, Paris, Berlin, zmd Vienna,
show a comparatively small patronage of the telephone,
the figures being, London, 2 jtelephones per 100 inhab-
itants; Parls, 1.8; Berlin, 3.4; and Vienna, 1.2, It
should he mentioned in passing that London has two
telephone systoms, a private and a Government one,
The figures include both systems.  The population of
London, in comparative statistics, is more usually
given as 6,580,000, the use of which would bring the
figures for the use of the telephone much nearer the low
average for Paris and Vienna, and still further below
that for Berlin. But the figures here employed
(4,614,000) are those which are congidered to govern
more speciflically the telephone area. With regard to
these figures and those which might be presented for
American cities other than New York, the remark of
John Hesketh, telephone engineer for the Australian
Government, may be quoted asfollows: “In American,
cities the telephone development has already reached
a point which seems hardly to be realized as within the
bounds of possibility in most European countries,”’
Subjoined will be found o few specific statistics with

regard to the telephonic traflic in the leading countries -

of Europe for the year 1902-3, the period being the one
most closely corresponding to that covered by the
18407006

statistics for the United States.

The statistics in
question arve those compiled by and published in the
Journal Telegraphique, issued in Berne, Switzerland,

by the official international bureauw of tolegraphic

administration. This bureau receives the reports of
the various governments of Europe, and being in direct
touch and constant communication with them is
onubled to present authentic data that otherwise is
not easy to obtain,

Germany.~—TFor the period under consideration the
statistics for Germany, not including the German pro-
tectorates in China and Africa, show 4,192 “reseaux’’
or exchange aystems, 71,052 kilometers (44,150 miles)
of pole line in the cities, and 2,399 kilometers (1,491
miles) of underground line. This gave a total length
of wire cirenit overhead and underground of 1,383,814
kilometers (859,028 miles). There were also 8,675
interurban circuits, with 248,376 kilometers (154,396
miles) of wirve circuit. It is noted in the return that
most of this eircuit hitherto had been that of earth
return, but that the metallic cireuit, such. as now pre-
vails so uniformly in America, was in process of intro-
duetion. The system included in 1902-3, 470,365
stations, of which 444,720 were those of subscribers,
21,438 were public pay stations, and 4,207 were central
stations. The total number of conversations or uses of
the service within urban limits was 799,009,646, of
which 703,582,447 were ordinary subsorlbms mlks
Of the remainder, 2,423,256 wore 01'(1111&1‘37 pay station
talks. In addition to the above the other urban or
toll line conversations numbered 128,268,985, The
total receipts of the system were 72,867,441 francs
($14,063,416), of which 53,026,074 francs (%]0,234 032)
came from subseribers in city lmnta‘m

Austria.~The figures for Austria and Hungary are
reported separately by the bureau., There were in
Austria 429 exchanges with 10,086 kilometers (6,267
miles) of line, of which 264 kllmnutors (164: miles) were
underground, and a total wire circuit of 255,725 kilo-
moters (152,686 miles), The interurban circuits num-
bered 134, with 21,404 kilometers (13,300 miles) of wire.
The substations numbered 43,742, of which 42,641 were
those ‘of subscribors and 767 were pay stations. In
Germany the number of telephone employees was
not given, the same functionaries in most instances
operating the telegraphs alse, but in Austria 2,813 em-
ployoes are mentioned as cnguged specifically in tele-
phonie service. The number of c,(nwm'satmns was
132,077,492, with an additional 2,640,557 over inter-
urban toll lines. The receipts were set down at
7,713,030 francs ($1,488,615) ,0f which 3,401,552 francs
($656,500) came from exchange subscribers. In Hun-
gary the whole telephonic exploitation is practically by
the State, but 1 private exchange with 39 subscribers
and 29,200 conversations being included. The Gov-
ernment ingtallations included 76 exchanges with
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3,013 kilometers (1,872 miles) of line, of which 292
kilometers (181 miles) were underground, and a total
wire circuit of 89,299 kilometers (55,488 miles). There
were 23,330 substations, of which 21,617 were those of
subscribers, and 932 were pay stations. The number
of conversations was 53,999,089, with an additional
641,835 interurban conversations. The total receipts
reported were 3,846,287 francs ($742,333), of which
2,928,599 francs ($565,220) came from regular ex-
change operations and the rest from toll line work.
Belgium.—In Belgium the telephonic service is
entirely in the hands of the State. Seventeen ex-
changes were reported, with a total length of circuit
connected of 87,635 kilometers (54,454 miles). There
were 138 interurban circuits, with 18,396 kilometers
(11,437 miles) of wire. The number.of substations
was 21,984, of which 21,741 were subscribers’ and
110 were pay stations. The total number of em-
ployees reported specifically for the telephone sys-
tems was 593, of whom 241 were linemen, etc., and
258 telephonists. The total number of telephonic
conversations was 44,013,205, and of interurban
talks 875,089. The total receipts were 5,504,721
franes ($1,062,411), of which 4,385,270 francs
($846,357) were from telephone subscribers. The
direct expenses of the current year were set down at
4,520,740 francs ($872,502), of which 1,727,000
francs ($333,311) were for personnel and 2,793,740
francs ($539,191) for material. Up to the year 1003
telephone stamps were employed by the administra-
tion for the franking of communications hetween the
public offices, but their use was discontinued in that
year. There has been considerable development in
the use of combination telegraphic and telephonic
circuits, based upon the Van Rysselberghe system,
which originated in Belgium, and which, with modi-
fications or eclaborations, has heen somewhat exten-
sively used in the United States. There has also
been considerable use made of a combined telephone
and telegraph service. ,

Holland.~—In Tolland, as in Great Britain, the de-
velopment of the telephone has been carried, on by
three methods—namely, private enterprise, exploita-
‘tion by the State, and municipal ownership, The
development by the State is relatively small; and dur-
ing the year under report included only 315 stations
on 175 interurban circuits, with 22,437 kilometers
(18,941 miles) of wire, and no regular separate ex-
changes, although 260 employees are specifically re-
ported for the telephonic administration. The num-
ber of conversations over the Government lines, wholly
interurban, was 1,227 784. There were 38 exchanges
carried on by private companies. These, like the
municipal networks, have a concession from the State
for an arca limited within a given circle, having a
radius of 5 kilometers (3 miles), the limitations in

each case being imposed by Government authority.,
These 38 exchange systems, whose mileage of cireuit
was not reported, included 10,250 substations, of which
93 were pay stations and the others subseribors’.  Over
this network 11,243,541 conversations were exchanged.
The systems under municipal ownership were re-
ported as numbering 22, with 8826 kilometers
(30,339 miles) of cireuit distributed over 1,107 kilo-
meters (688 miles) of line. Of the 16,005 substa-
tiong thus connected, 15,805 were subseribers' and
110 pay stations.  The stafl ineluded 480 individuals,
of whom 409 were wage-carners, the corresponding
total figures for the private plants heing 273 en-
ployees, of whom 227 were wage-carners.  The muniei-
pal system was utilized for 33,020,423 conversations.
As neither the private companies nor the municipal
exchanges reported any interurban or territorial
work, and as the Government system reported no
urban work and 1,227,784 interurban conversations,
the division of the service is clearly muarked, the Gov-
ernment evidently limiting itscelf to work which in
the United States is generally spoken of as “long dis-
tance’ or “toll line” husiness. No figures of earn-
ings or expenses were reported by the companies or
municipalities, but the Government reported re-
ceipts of 892,350 francs ($172,225) and expenses of
1,264,067 francs ($243,065).

Denmark.—In Denmark the division of service cor-

responds  somewhat to that observed in Holland,

The 80 exchanges reported were all conducted by
companies. These companies operated 10,886 kilo-
meters (6,764 miles) of city line, with 103,124 kilo-

‘meters (64,078 miles) of wire cireuit, and also 459 inter-

urban cireuits, with 26,330 kilometers (16,366 miles)
of wire. Of the 42,504 substations reparted, 41,104
were subscribers’ and 960, including 473 deseribed as
automatic, pay stations. The administration in-
cluded 1,920 persons, of whom 1,321 were telephonists
and 445, linemen, ete. During the vear 75,406,000
conversations were exchanged, with an additional
5,048,000 interurban talks., The income was 4,775,300
franes ($921,650), and the expenses 1,501,776 Tranes
($289,843). The expense and construction accounl
up to the year was 10,922,088 francs (53,841,053,
but the construction account for the vear under re-
port was not given. The Government serviee, which
embraced 32 interurban and long distance eireuits,
with 6,515 kilometers (4,048 miles) of wire and 644
stations, reported 377,640 telephone-telegrams  and
567,000 interurban or long distance talks. The re-
ceipts were given as 544,247 [rancs ($105,040), but
no expense account was attached,

Spain.—In Spain part of the telephonic traflic was
under the direet control of the Government, whicrh
reported 14 exchanges, with 389 stations connecbed,
683 kilometers (424 miles) of line, and 8,015 kilometers
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(1,873 miles) of circuit, and 12 il‘l’t(‘l‘lll‘bﬂ.l‘l circuits,
with 680 kilometers (423 miles) of wire. The only
business reported over this system was 2,703 long
distance messages, but at the same time the total re-
ceipts returned were 883,408 [rancs ($170,515). This
amount, however, included royalty accepted by the
State from private companies and from individuals
operating private lines. The most important of the
private exchanges in Spain were naturally those in
the large cities, such us Madrid, Barcelona, Vle(mmzL,
and Bilbao, and the total numl)er of systems in this
class was returned as 40, with 54 exchanges and 15,018
subscribers; but no detailed figures were fortheoming
as to the number of conversations, receipts, or ex-
penses. It will be observed in Table 41 that the total
number of subseribers in Spain at the end of 1904 was
16,000, but as the number for the year 1902-8 was
15,433 the service was apparvently at a standstill,  The
royalty paid to the State included 751,066 francs
($144,050) from the urban companies.
rate or individual circoits reported as existing be-
tween cities and factories, farms, cattle ranches, ete.
numbered 1,006, with 7,672 kllomoturs (4,767 11'1110&,)
of wire and 2,138 L(\l(,»phoncb, and paid 48,360 francs
($0,333) into the treasury of the State, The Govern-
ment had construceted and was operating several long
distance circuits, more particularly for its own uses,
as between Madrvid and the summer residence of the
court at San Sehastian.

Haly.—The development of the telephone in Italy
has been almost wholly in the hands of private com-
panies, which reported 88 exchange systems, 5,478
kilometers (3,404 miles) of line, and 47,567 kilometers
(29,613 miles) ol wire civeuit. Of the 23,331 substa~
tions also reported, 22,061 were subscribers’ and 282
pay stations.  The personnel of the system included
1,373 employees, of whom 489 were linemen, ete., and
648 tulvphonist;s. The number of conversations was
65,859,073, to which should Do added 412,530 long
(hqmn( o 111(\wwus. The total receipts were 3,428,732
frances ($661,745), of which 3,205,854 francs ($618,730)
were {rom subseriptions,  The expense account shows
a total of 1,367,346 francs ($203,898), of which 628,562
franes ($127,508) wore for material, and 738,784 imncs
($142,585) for salaries, wages, ote.” No item is given
as to fixed charges, dividends, ete. The State tele-
phone service was apparently a negligible quantity,
including only 1,263 wiles of long distance line, with
8 stations, over wluuh 154,920 long distance messages
were exchanged,  The income of the State from teleph-
ony was 152,753 francs ($29,481), derived entirely from
royalty in the shape of tawes des conversations.

Russia.—Telephony in Russia is operated both by
the State and by private enterprise.
system preponderates. There were reported 93 Gov-
ernment exchanges, with 7,232 kilometers (4,494

The sepa-

The Government

miles) of line and 56,0563 kilometers (34,830 miles) of
wire cireuit, supplemented by 29 interurban cireuits,

with 24,974 kilometers (15,518 miles) of wire, These
exchanges had 24,974 substations, of which 24,706

were subscribers’ and 112 pay stations. The admin-
istration included 1,368 employees, of whom 493 were
linemen, otc., and 724 were telephonists. Over this
system a business of 121,279,887 conversations and
1,609,073 interurban talks was exchanged. The total
receipts were 8,279,128 francs ($1,597,872), of which
6,806,856 francs ($1,313,723) were from subscriptions,
The item. of miscellansous receipts included 1,389,584
franes ($268,190), in which may possibly be included
license royalties paid by the private companies to the
State. The expenses are set down as 3,114,736 francs
($601,144), of which 1,020,380 francs ($196,933) were
for material and 2,094,356 francs ($404,211) for sal-
aries, wages, etc. The total expenses of the system
prior to the year of the report was placed at 15,086,094
francs ($2,011,616), but no allowance was made in the
expenses for interest on such investment. The pri-
vate development of the telephone in Russia included
11 exchanges, with 1,060 kilometers (659 miles) of line
and 69,063 kilometers (42,914 miles) of circuit. There
wero connected 23,302 substations and 7 public pay
stations, The business done over the systems included
49,726,185 telephonic conversations, No report was
made of receipts or expenditures.

France~The returns for France were entirely the
figures of the Government and included 3,221 exchange
systems. These had 24,948 kilometers (15,502 miles)
of line, of which 18,839 kilometers (11,706 miles) were

overhead and 6,109 kilometers (3,796 miles) under-

ground, This mclu(lod 427,527 kilometers (205,652
miles) of wire circuit, of which a very large propor-
tion-—328 404 kilometers (204,060 miles)—was under-
ground, one-third being held in reserve and two-thirds
being in active service. In addition there were 5,172
interurban ecircuits, with 210,052 kilometers (130,520
miles) of wire, The number of substations connected
was 117,302, of which 108,946 were subscribers’, 5,129
public pay stations, and 3,227 telephones at central
@xchanges, The personnel of the system included
6,056 employees, of whom 1,560 were linemen, ete.,
and 3,741, telephonists, During the year the business
done amounted to 191,315,764 conversations within
urban limits and 11,768,453 intorurban conversations.
No figures of expenses are given, as these are included
with those of the posts and telegraphs under the
administration of the one officer of the State. Most
of the receipts—20,779,055 francs ($4,010,358)—came
from subscriptions, while the miscellaneous 1'0(~01pts
were massed as 7,157,174 franes ($1,381,335).
bwuzarland.——ln bwnuor]und. the telephone s
isin the hands of the Federal Government, and is 1mti-
mately associated with the telegraphic administration.




72 TRELEPHONES AND TELEGRAPHS,

The number of exchange systems in 1902-3 wasreported
as 840, with 15,328 kilometers (9,524 miles) of line
and 184,596 kilometers (114,702 miles) of wire circuit
in city service, supplemented by 698 kilometers (434
miles) in interurban service, with 20,058 kilometers
(12,463 miles) of wire. In the cities 140,995 kilo-
meters (87,610 miles), or 75.0 per cent, of the total
wire length in’ service was underground. This dis-
proportion was due apparently, however, to the fact
that the metallic or double circuits were counted
twice. The same statement applies also to a large
part of the interurban service. Connected with the
lines were 49,731 stations, of which 48,408 wers those
of subseribers, 983 were public pay stations, and 340
telephones at central offices. The public pay stations
included 867 ‘“‘communal stations.” The personnel
of the service was given as 1,279 employees, of whom
406 were linemen, ete., and 467 were telephonists.
The number of telephonists did not include 601 oper-

ators who were reported as exercising also some other

“profession.” The administrative staff included 90
chiefs of stafl, ete., in addition to whom there were
42 functionaries of the telegraph systen whose duties
also included vesponsibility for the telephonic work.
Besides these no higher officials were reported as in
charge of the telephone system.. The service done
over the system amounted to 25,503,421 conversa-
tions within the city limits, and 5,518,419 interurban

conversations, with which were included also 73,306

international conversations, as with France, Italy, and
Germany, Thoe receipts of the service were returned
as 0,385,651 franes ($1,232,431), of which 2,739,180
franes  ($528,862) were direetly Trom subsceriptions
and 1,257,620 francs ($242,721) from pay station and
other service. The receipts from. interurban work
appear to have been very high, the texes des conver-
sations under this head being set down as 2,024,739
francs ($300,784). The expenses were returned as
7,651,202 francs ($1,476,682), of which 5,657,832
franes ($1,091,062) waere for material and 1,993,370
francs ($384,720) for the personnel.  The large outlay
in construction is explained by the Tact that it embraced
over 3,000,000 franes ($599,000) for interest and sink=
ing fund and the cost of creating the system up to the
year in cuestion. With regard to the receipts, it
would appear that part of such earnings by the tele-
phone goes into the telegraph account as the earnings
of the telephone-telegraph system.

Norway.—The figures for the exploitation of the
telephone in Norway are not all for the same periods,
and those relative to the work of the State belong to
the budget year 1903—4. The service is carried on in
part by the State and very largely by private com-
panies. The State administration of the telephone is

intimately associated with that of the telegraph, and
it is diflicult, therefore, to separate clearly all the
telephonic figures. The number of the State systems
wag returned as 25, some of which were estublished by
the Governmient and others acquired from private
parties. The length of line was 631 kilometers (392
miles), with 51,000 kilometers (31,690 miles) of wire
circuit in eity limits. In addition to this 233 interur-
ban circuits were reported, with a line length of 8,060
kilometers (5,014 miles), and 29,269 kilometers (18,187
miles) of wire circuit, almost entirely overhead. Con-
nected by the system were 16,846 stations, of which
15,580 were those of subseribers, 990 public pay sta-
tions, and 276 located at central exchanges; 243 of
these latter stations were also telegraphie offices.  The
public pay stations were also of n telegraphie character,
it being possible to communicate telegrams from 749
of them, while 147 were equipped with telegraphic
apparatus.  Subject to the reservation already noted,
the personnel of the telephone system included appar-
ently 25 chiefs of stafl, 5 engineers, 20 superintendents
of equipment, 141 linemen, ete., and 218 telephonists.
The business done over the systems amounted to
42,661,560 conversations within city limits and
2,081,000 interurban' talks, the limit of time being 3
minutes, as compared with the limit of 5§ minutes
generally imposed by the Norwegian private com-
panies. No separate figures of receipts ov expenses
were Turnished by the State, for the reason that the
telephone service is considered an integral part of the
tolegraph administration.  Private enterprise in Nor-
way was credited with the creation of 200 telophone
exchange networks, with 8,127 kilometers (3,050 miles)
of line and 36,260 kilometers (22,531 miles) of wire cir-
cuit. Thenumber of interurban eircuits is not reported,
but the length of line 18 given as 12,180 kilometers
(7,574 miles) and the length of wire civeuit as 21,449
kilometers (13,328 miles). There were  reported
22,001 stations, of which 20,076 were subseribers’,
1,366 public pay stations, and 559 central office tele-
phones.  The personnel of the service included 207
chiefs of stafl, 8 engineers, 205 superintondents of con-
struction, linemen, ete., 234 laborers, and 776 telephon-
ists. The number of conversations carried on over
the systems in city limits was 43,714,342, of which
42,821,674 were subscribers’ talks, The number of
interurban conversations was 2,507,517, The receipts
of the systems were returned as 1,370,773 francs
($264,559), of which 1,114,628 franes ($215,128) were
for subscriptions, and 165,685 franes ($31,077) from
pay station service. The expenses were returnoed as
1,225,376 francs ($236,498), 676,605 francs ($130,602)
being for material and 548,681 francs ($105,805) for
personnel. The item for material was divided into
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about two-thirds for maintenance and one-third for
construetion, ete.  The total cost of the service up to
the year of the report was 7,117,935 francs ($1,373,761),

Sweden.—The telephone in Sweden is largely in the
hands of the State, but is also operated by private
stock companies and by cooperative organizations
(sociétés mutuelles des habitants), which are closely
analogous to the mutual cooperative systems in the
United States enumerated elsewhere in this report.
The figures are of more than usual interest on

account, of the extraordinary development in one or’

two of the larger cities. The service of the State
included 152 exchanges or exchange systems, with
75,568 kilometers (46,949 miles) of wire circuit sup-
plemented by 1,402 interurban lines, with a line
length of 21,222 kilometers (13,187 miles) and a wire
length of 63,608 kilometers (39,580 miles). In the
wire lengths tlm metallic cireuits are apparently given
twice over. There were 68,970 telephonic stations,
including 954 public pay stations, and the business
transactions over this system included 171,392,644
messages within urban limits, and 6,470,298 inter-
urban or long distance talks of a duration of three
minutes cach. The personnel of the system. included
84 officinls at the head of the department, with 200
superintendents of exchanges and assistants, 27 engi-
neers, 300 superintendents and foremen of construe-
tion, 900 linemen, otc., and 2,200 telephonists. Most
of the telephonists are women. With regard to the
remainder of the personnel, the telegraphic and tele-
phonic services are so closely united that it is difficult
to distinguish between the two sets of employees.
This dilliculty also applies with regard to other
data, The total of receipts was not given, but an
amount of 4,665,540 francs ($900,451) from subscrip-
tions to city exchun;,cs and 2,807,504 francs ($541,848)
as taxes des conversations was reported. This included
also fees for local use of pay stations, so that the
amount for interurban conversations was not reported
separately. No expenses were set down for the sep-
arate operation of the telephone, but it was reported
that the investment or expenses up to the current year
- had amounted to the gross sum of 37,223,150 francs
($7,184,068). The exploitation by private companies
included only 5 exchanges, 2 of which were in cities.
These were virtually the systems of the Stockholm

General Telephone Company, that reported 35,165 |

telephones, of which all but 199 were those of subscrib-
ers, The system included 46,810 kilometers (29,086
miles) of wire circuit in city limits and 15,208 kilo-
meters (9,450 miles) of  interurban circuits. No
figures were reported as to personnel,. traffic done,
receipts, expenses, or total investment. The mutual
* systems numbered 23, Wwith 3,327 kilometers (2,067

miles) of wire circuit in the urban networks and 491
kilometers (305 miles) of interurban circuits. Con-
nected with these lines were 1,106 stations, of which
1,069 were those of subscribers. No figures were
reported as to the other items of investment, income
or expenses, personnel, or traffic.

During the parliamentary investigation in Canada
during 1904 it was stated by Mr. . L. Webb, the
English expert, that in Stockholn and the surrounding
districts the State systems had 11,000 stations, and
the company’s system 34,000 or 35,000, and that he
doubted whether, out of the 11,000, thers wers more
than 2,000 or 3,000 that were on the State systems
only, the remainder being duplicates of the company’s
installations.

Great Britain and Ireland.—The official statistics for
Great Britain and Ireland were all returned as of the
financial year 1903—4, and represent exploitation by
the State. No figures were given for the vastly larger
systems operated by the National Telephone Company
under its license from the Government. The figures
included in the Berne statistics were those taken from
the report of the Postmaster-General as the official in
charge of the operation of the service. The number of
Government telephone stations reported was 23,672, of
which 22,806 were those of subscribers, 655 were pubhc
pay st&tions , and 511 were in central offices, The sub-
sceribers’ stations were very largely grouped in London,
15,682 being in that city and only 6,874 in other cities
and towns. The Lelephono trunk lmes constituted the
basis of Government service and included for 19034
1,418 cirenits, with 102,799 miles of wire, over which
13,467,975 calls or conversations were exchanged.

The revenue from this service was £325,525
($1,584,167), and the capital expended £2,200,024
($10,706,417). These trunk lines have been gradually
taken over by the Government from the National
Telephone Company, the original transfer beginning
about 1802 and ending in 1806. The National Tele-
phone Bxchange Company, which has an exchange
gystem in practically every community of any size in
Great Britain and Ireland, is to be credited with the
bulk of the telephone development there, the excep-
tion being that included in a few municipal exchanges. -
The British Postmaster-General during the present year
has come to an agreement with the National Telephone
Company to take over its business and buy its plant
as from December 31, 1911, The entire telephonic
system of the country will therefore be under direct
State control. The price to be paid for the business is
to be settled by arbitration, and all that is to be paid
is the fair market value of the plant and works of the
company, The purchase is to be determined on what
are known in England a8 “‘tramway terms,” that is to

.
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say, no payment is to be made in respeet to compulsory

purchase, good will, or past or future profits. Kxcep-
tions are made with regard to the private wire business
of the company, which can be carried on without the
Postmaster-General's license, and o very few cases
where the company’s license has, for reasons of benefit
to the public, been extended beyond 1911. Three-
fourths of the whole purchase money may, at the
option of the Government, be paid by way of annui-
ties for a term not excceding twenty years. The
Postmaster-General is also clothed with power enabling
him to object to the purchase of any plant unsuitable
for the carrying on of business.

In order to insure the efliciency of the service during
the company’s continuance in possession and opoern-
tion, it is bound by agreement to allow intercommuni-
cation without additional charges between the systems
of the Government and those of the company, and is
forbidden to show any favor or preference as between
subseribers.  While the minimum and maximum rates
that the company can charge are fixed, it is provided
that, if on complaint and on full inquiry the company
is shown to be giving ineflicient service in any distriet
or community, the Postmaster-General may take over
the company's business there at once, without any
payment or allowance for good will.  The amount of
money involved in this wholesale transaction can not
be determined closely, but it may be stated that the
company has a’ share capital of about $22,500,000,
with debentures amounting to mnearly $20,000,000
more. The company has been operating on a reason-
ably profitable basis, paying an average ol 5 per cent
on the stock. Owing to the close association of the
telegraph and telephone systems in England as oper-
ated under Government control, it is difficult to
determine the profit, if any, that is made by the sys-
tems under State control. The deficit on the operation
of the telegraph service as a whole in 1903 was
£601,711 ($2,928,227), and in 1904 was £083,681
($4,787,084).

In the city of London, which has by far the largest
system in England, angd inclides an area of 640 squaroe
miles, the National Telephone Company had over 60
exchanges, and the post office 17 or 18. Within
that area at the end of 1904 there were 93,598 sub-
seribers.  On March 1, 1904, the Government service
included 10 exchanges, with 15,632 subscribers. Of
these, 10,541 were connected with the main office,
called ‘‘central,” and a second exchange of the same
character having become necessary, one was under
construction, with a maximum capacity of 18,000
lines. The length of the underground pipe for cir-
cuits laid in the London area was 1,146 miles and,
including 32,248 miles allotted for the use of the
National Telephone Company on rental terms pend-
ing the transfer of the company’s system to the post

oflice, cables containing 125,717 miles of wire had
been provided.

The report of the Postmaster-General states that
the sum represented as rentals ol the post oflice pro-
vineial telephone exchange cirenits und of private
subseribors’ wires was £206,786 (FHODGS2D, wd it
is also noted that the amount of royalty veceived
during the year from the Nutional Telephone Cowe
pany was £1060,853 (FN26,500), the amount received
from other Heensees being £3,266 (813,800, An -
toresting part of the work of the Government seeviee
has consisted in eonnecting up post oflices with the
trunk line systems, thus giving telephone serviee to
pluces which previously had none, wied in establishing
call oflice systems in rural disteicts with the aid of »
public telegraph eireuit, with a view o ascertaining
what demand there is for telephouie fueilitios hotween
market towns and the surrounding villoges,  Threw
places had been seleeted for this Intter experiment
one cach in England, Seotland, and Treland . bhut up
to the time of the report the system had been Jittle
used by the public and the reccipts had vot even
covered the cost of atlendance and maintenanee.

The report of the Postiaster-Creneral states that of
the sum of £3,000,000 ($1-£300,5000, authorized by
a telograph act of the year for the developmont of
the telephone systems of  the country, £1,300,0080
($6,326,450) would be required for the development of
the wire systems and about £1,700,000 ($8,273,050) for
the development of tho exchange system in London
and the provinees.  The Government work conneeted
with the trunk line system and the exchange sysiem
has been referred to above,  In addition to this work,
considerable ouflay has been required in conneetion
with connmunication botween Boglund and the cone
tinent. For some years past England and Franee
have been conneeted by submarine telophone eables,
and the service was continued during 1004, Tele-
phone communieation wus established between Lon-
don and Brussels in 1003, The service was extended
later to certain provineial conters in England and

Belgium during the same year, and at the present

time circuits are working satisfuctorily  bhetween
London and Holland.  Owiung to the greater distance
and length of circuit, the results were sueh as to show

~ that it was not yet entively practicable to construet a

cable line which would enable such diveet telephonie
communication to be permanently established wnd
satisfactorily maintained,

The remaining telephone development las been

~attempted by a few municipalities under n specinl
license from the Postmaster-General.,

When thoe law
which authorized British municipalities to borrew
money to establish local telephone systems was
passed in August, 1809, it was supposed that o large
number of local bodies would take liconses for sueh n
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purpose.  But up to the time of the 101)01L only six
municipalities had  established systoms in the six
years, and one of the exchanges—that at Tunbridge
Wells——ulter an unprofitable lite, had gone out of
existence,  The other places in wluch thom exchanges
existed were Glasgow, Portsmouth, Swansea, Bmtrhton
and  ITall- large nm{ important  communities; but
the goneral impression to be derived from Lhu evi-
dence nd statements with regard to the subject

would lead to the inference that such a development.

had ceased, and the Postmaster-General’s veport for

19034 showed that he had not granted any licenses

during that year for the establishment of municipal
exchange systens, Aside from the uncertainty of
the municipal results attained, the taking over of
the entire telephouie service by the Government in
1911 may have operated strongly to check any move-
ment in the direction ol the establishment of such
systems s part of the genoral scheme of municipal
ownership of public utilities. It is stated that the
5 exchunges referred to inelude approximately 10,000
telephones not duplieated by the other systems, and
that for the establishment of these systems a gross
sum of £600,000 ($2,019,000) has been spent, With
regard to the Glasgow systom, which was based upon
& method of operation abandoned some years ago in
the United States as inadequate, Mr. Webb in his

evidence before the Canadian pm‘llmncntary commit- -

tee testified as follows:

They have a eupital of somoething over £350,000 (§1,703,275) and o
vory largo propartion of their nssots are practically worthless,  Accord-
ing to the modern standard of telophony, practically the whole exchange
equipment, the whole of the subseribers’ station equipment, is obsolete,
and if the systems wore taken over by practienl telophone peopls, it
would have (o boe Jurgely veconstrooted, Therefore there is o capitel
account of £350,(00 ($1,703,275), out of which you ean wipe practically
one-third right away.

British  Indie.—Telephone development in British
Indin, which has been considerable, is larvgely in the
hands of the State. Under State exploitation there
were reported for the year 1903, 524 exchanges and
exchange systems, with 1,617 stations, 1,802 kilo-
meters (1,120 wmiles) of line, and 8,209 kilometers
(6,101 miles) of circuit. The income reported was
318,107 francs ($60,430). It is evident that these
data are very incomplete. In addition to this there
were the exchanges of the Bombay Telephone Com-
pany, the Bongul Tolephone Company, and the
Oriental Telephone and Electric Company, all of
which included apparently 3,229 stations and bad an
income of 823,171 francs ($158,872).

Cunade.—The development of the telephone in
Canada has been almost entirely in the hands of
private enterprise, as represented by the Bell Tele-
phone Company of Canada, and in recent years by
a few opposition systems. The Bell telephone sys-
tems operated by the company included in 1904, 475
exchanges and 789 agencies, with 66,160 telephone
stations. The gross revenue from all "sources was
reported as $2,988,990. The capitalization of the
system was $9,916,960, of which $7,916,960 were
common stock and $2,000,000 were bonds. - Making a
further subdivision, the Loml exchange capital was re-
ported as $6,465,854, the total line capital, $2,166,176,
and the total real estate cupiml $1,284,030. The
system ineluded 32,218 miles of wire on the long dis-
tance circuits, and the separate long distance revenue
ineluded in the above was $762,000.

Japan.—Among the Oriental peoples the Japanese
exemplify the readiest adoption of the telephone, and
the system in their country is already well established
and rapidly growing. Tor the year 1903-4 there
were reported 27 exchange systems under State exploi-
tation, of which 3 were in Korea. These included
2,800 kilometers (1,740 miles) of line, with 170,942
kilometers (106,218 miles) of circuit, and 131 inter-
urban circuits, with 12,083 kilometers (7,477 miles)
of wire. With these lines there were connected 37,077
stations, of which 329 were public pay stations, 4 of
which were in Korea; and of the 36,714 subscribers’
stations included, 594 were in Korea. No separate
figures were given for the personnel, owing to the
common operation of the post, telegraphs, and tele-
phones by the Government. The business transacted
included 132,341,271 conversations on exchange sys-
tems and 1,203,295 interurban talks. The receipts
amounted to 6,692,247 francs ($1,291,604). No full
report was made of expenses, but the separate charge
to the system, almost entirely for materials, was
reported as 671,389 francs ($129,578). The total
expended on the establishment up to the time of the
report was 32,633,101 francs ($6,298,188).

Telephone rates.—Tabular statements, based upon
those in the reporigpf the evidence gwen before the
Cana,dmn purlmme ary comm1ttee of inquiry 1nto
of telephone rates in continental Durope and in one
instance .the long distance rates in the United States
and Canada. These statements summarize the gen-
eral conditions, but require explanation and further
data in regard to some features.
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Telephone rates in continental Fuwrope.
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Long distance rates in the United States, Canada,and European countries,

DISTANCE IN MITES.

COUNTRY. —
20 | 40 | RO | 120 | 160 | 200 | 240

400 | 600

Uited States!.. ey, 13 (50,24 190,48 150.72 [50.00 81,20 81, 44
Great Britain® ..} 0.66 1 0,12 1 0.24 1 0,36 | 0.48 | 0,00 | 0,72
Austrin 0012 10,20 400,28 10,40 [ 0,40 1 0,40 | 0,40
0,10 | 0,10 | 0,24 | 0,24 0,241 0.24 ; 0,24

Belgluom......... Free.] 0.20 1 0,20 10.20 | 0,20 ! 0.58
Denmnrk. oo Tree. | Free, 0.263 0,40 |oaenai]onnsan

Finland. .. 0,023 0,024 0,048 0,08 1 0.09 [ 0.11 | 0.13

France.... 0,10 0,307 0.207] 0,20 1 0,20 1 0,38 | 0,38

Germany. 0.06 ) 0,12 10,24 } 0,24 10.24 | 0.24 | 0,24
ITolland,.. 0, 20
Luxemburg® .o ien...
Norway... .| 007
Roumanin....... 0.26
Spain............ 0.13
Bwoden,......... Ireo
itzevland...... 0,06
barg....} 0,10

$2.40 | $3. 60

0,80 ...
LN R N
0.66°| 0.8
0.30 | 0,30

VIl rate at night, 6 p. m, to 6 & m,
2Double period allowed for duy rate at night

# Loenl reto covers freo intercommunieation hetween all points,

Tarijf vates for the London area.

L—0rdinary message rate rerviee:

(a) Charges for comnection with ImY exchango in the
county of London within 2 miles of subseriber’s
promises.

Annual sabseription.oveereieerinianine eeaeerueaenee

Mossago feoa-—

One penny Tor each call to o subseribor on any
oxchango n the connty of London.

Two pence for each calf to a subseribor on any
axchangn outalda the connty of London,

(b) Charges for connection with any exchange outsidathe
county of TLoudon within 2 miles of the subaerib-
or's proutlsos,

Aunnnal subseription.. oeeeiiiiiiiiiiin. erenee

Mesaggn foos-—

One penny for onch call to o subseribor on the
AN OXOANEe,
Two pence for cach eall to a subseriber on any
othor exchango.
The minimum yearly amount payable by each
auhgerlhor formoessago fees I8 .o vemneevainniinase
I1.—DParty line message rale service:

Annual subscriptiong—

(8) Tor conncction with any oxchange excapt the Con~
tral Bxehange by monns ol a'line used hy not
more than two sibeerbers. ., . coovviecinss cerune

() Tor conmection with any exchange outside the
county of London by moeans of a line used by
not wore than two sULEeDOIS. . uviiavsirircn.

Subseriptions at party lino rates can not he ac-
captod from subserlbors on tho Contral Bxchange,
or at tho lowoer party lne rate from subsoribors
on any oxehange in tha county of London,

Theabove charges have reforonce to eases where tho
mauin elrenit of aparty line doss not exosed 2
miles, and the spur civeult to ench subseriboer
doos not oxeoed 220 yards In length, otherwise
thore aro additional charges montioned under
IV, helow. .

Messuge feek for enlls oxiginated by party line sub-
geriborg will ha the samio as for calls by subsoerib-
ora at the ordinary messago rato, but the mini-
mum %'mwly amount payable for mossage feos
Dy each party Hno subseribor 8. .eavervacennnsa.

YIX~— Unlimiled service:

Annupl subseription for conneetion with any ex-
change within 2 miles of tho subserlber's prem-
is0s, togothor with an unlimited number of callg—
a) For tho first Ine. .o inieiinerreaneasiiaannnn
) For cach additional line copnecting any prem-

£

17

ises of the samoe pubseriber with an exchango...... 14

IV.—Additional annual charges:

(a) Where the promises of any subserlbor at the ordinary
messago rato or af the unlimited servico rate aro
moro than 2 miles frown the exchange, for every ad-
ditional quarter of o mile or part thereof, .........

(b) Whoro the main cireuit of a party line oxceods 2 mileg
inlength, for oach quarler of a mile or part thereof
in roapoct of ench subscriler whose spur elrouit 1a-
sues from tho main elreult at o polnt more than 2
milos from tho oxehang. ... ...o.e N wereasen

(6) Whore the spur eircuit of o pn,rl;iy« line exceads 220
yards in length, for each additional quarter of a
milo or part thereol. ..vovvvieiiiinies Aevverseane

V.—Exlension lines!

(a) Tor each oxtonsion Iine connecting two parts of the
same premises of o subsceriber, where the line i not
more Than 110 yards in length .

h) TFor each additional 110 yards of such a line
6) Forench extenslon line connecting separate 08
of the same subseriber, and not more than a quarter
ofamilonlongth..coe e iiiiviieriiioenesncseanas
(d) For each additional quarter of a mile of such line...
Extension lines are mot provided in conncction
with party lines.
V1.—Call offices:
Tor oach period of three minutes’ conversatlon.....

8

0

de

0

0

0

($24,33)

($19. 47)

(37.30)

(814, 60)

(89.79)

(814, 60)

(882.73)
($08.13)

($0.08)

(82,43

($6.08)

$2.48

17,03
(fsa. 033

‘287.303

($0.04)

As will be seen, the statement of rates in conti-
nental Turope is a digest of a great variety of rates,
whiell it is almost impossible to reduce to uniformity.
An exemplification of this fact is presented in the
Governmment (post office) tarifi for the city of Lon-
don. alone, in which three classés of service are dealt
with, This statement does not exhaust the sub-
ject, however, as there is another, but similar, scale
for subscription to the service of the National Tele-
phone Company, and the rates applying elsewhere in
England, Scotland, or Ireland are not included. The
post office authorities have stated with regard to
London that 90 per cent of their subscribers are on
the message rate basis, This rate is, as is general
throughout Europe, for a three minutes’ use, whereas
in the United States the five minute period, with
consequent saving to the public, is universal.

The reserve with which the FKuropean rates as to
telephone service should be interpreted is illustrated
in the case of Sweden, a country often cited for its
cheap telophoneservice. In Sweden thereis a flat rate
of the General Company for ‘‘starred” subscribers,
or those having against their names in the telephone
directory an asterisk, which indicates that they may
be called free by message rate subscribers. In other
words, a message rate subscriber calling a “ starred’
subscriber is not charged the message fee for that call.
Such “‘starred” subscribers pay 100 kroner, equal
to $26.80, There is, in addition, for unstarred sub-
seribers o flat rate of 80 kroner, and a party line rate
of 60 kroner ($16,08), in each case an entrance fee of
50 kroner ($13.40) being paid. An inside extension
station costs 84 kroner ($9.11), and an outside extension
line 40 kroner ($10.72) for the first 500 meters (about
three-tenths of & mile), and in the same proportion
for longer distances, with an additional installation
foo of 10 kroner ($2.68). There is, moreover, a meoes-
sage rate for business purposes of 45 kroner ($12.00),
with an installation charge, and o residence message
rate subscription of 36 kroner ($9.65). As compared
with the company rate in Stockholm, the maximum
Government rate is 50 kroner ($13.40), but outside
that city the Government charges higher rates. It
should also be noted that in addition to the shorter
time for a message—three minutes—the subscriber
paying for 1,000 messages per quarter usually has
that number allotted to him, and if he does not use
them has no credit for the unused messages on the
next cuarter. The rate for extra messages is 2.7
cents above the 100 per quarter. Hence in view of
the difference in the purchasing power of money in
the United States and Sweden, the lower wages paid
in Scandinavia, and other conditions bearing on the
subject, the statements as to the great relative cheap-
ness of telephony in Sweden do mot appear to be
justified,

With regard to the table of long distance rates

*it may be explained that various differences in prac-

tice exist which in certain ways modify the mere
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figures presented. In Great Britain, for example,
‘no user is permitted to retain a trunk line for more
than two consecutive periods, or six minutes in all,
after which he must give way and await his turn
again. No such restriction applies in the United
States, owing, probably, to the more liberal provision
of circuits. As to the conditions in Europe, the testi-
mony of Mr. H. L. Webb before the Canadian com-
mittee may be quoted as follows:

The sorvice which is given is very much more complete in this country
(United States) than it is anywhere in Europe.  In Europe you have to
call by number.  On the long distance even you have to call by number.
If you get the number, you pay whether you get the man you want to
speals to or not.  Tn this country it is the practice to call by name, and,
unless you get the person you want to speak to, you do not pay. This
of course is o very great necommodation to the public, and it is a largo

- element in determining the value of the service—the price that it is
worth. Then on thoe continent of Burope the same trouble exigts—that
delny. The rates are very cheap, but you can not get service. Thero
are so fow lines in comparison to the traffic that practically through the
husy hours of the day, up to late in the afternoon, the lines are blocked,
and if you wanb to get o man promptly you pay what is called the
““urgent rate,” which is triple the ordinary rate. A very large propor-
tion of the messages that are sent are sent as “urgent ” and the sendors
pay triple rates, so that the rate that is quoted does not at all represent
the actual conditions. '

Telephonic telegrams.—A. branch of telephonic work
familiar in Europe, but not known to any extent in
the United States, is that reported in the Berne sta~
tistics under the head of ‘‘telegrammes-telephones,”
meaning, in general, messages transferred from the
one set of wires to the other, so that a message can

be telegraphed and then telephoned, or viee versa,
from the receiving office to the subscriber's husiness
address or place of residence. A special form of
service, also included under this head, is that of ye-
questing a correspondent to put himsell in communi-
cation telephonically with the sender of the nessagres
or notice or with a third person. The telephonie
delivery of the telegraph message is usually free,
but sometimes a small fee is colleeted, and in sonme
instances, il requested, the messages are on receipt.
earricd to the destination by messenger, In Nop-
way a speeial subscription, based upon a sliding seale,
is assessed for the transmission of telegrams by tele-
phone.  Arriving telegrams are transmitted free oy
all telephone subseribers, with the condition  that
the copy of the message will be forwarded as soors
as possible, but at the convenience of the burewu.
Subjoined are the figures reported from several cous-
tries for ¢ telegrams-telephones.”

Germany sent 1,836,139, received 1,155,853 ; Aus-
trin sent 721,076, recoived 696,826; Belgium sent
031,897, received G660,520; Denmark sent 234,730,
received 137,910; France sent 1,452,041, recoived
1,406,512; Great Britain, total 2,689,000; ITungery
sent 83,604, received 81,320; Japan sent 204,353,
received  83,228; Norway sent 184,114, received
150,399; Iolland sent 287,753, reccived 184,100 3
Russia sent 41,649, recoived 33,225; Sweden sent
482,462, received 329,582; Switzerland sent 119,105,
received 135,697.

. g em emmmE @m e A

|
]
|
|
|
i
|
?:




80

TELEPHONES AND TELEGRAPIS.

Tapre 43.,—ALL TELEPHONE SYSTEMS—SUMMARY,

STATE OR TERRITORY.

(==L o

© o =3

10
11

12
13
14
15
16

w
18
19
20
21

22
23
24
25
26

27

29
30
31

32
a3
34
35
36

37

30
40
41

43
44
45

46
47
48
49

United States. .....occoaeeaon e e e v e aaaas

Number of

MENBAGES OR TALKS DURING YEAR.

Alabamal............ erenameaneanasannan D
Arizona!
Arkansasi.....
California....

Delawarel. ..
Floridat....
Georgia. ..
Idahol...

B80T OO PR
Indian Torritory....
Indianal.....coeoioe

IO UCKY Le e e e e rn e raaaaaas .
Louisianala .. ovrcniiiiinnnann,. Ceenaan e rame e —meanans
0T PN

Maryland®. .o coeneeniiiinniinnnnn. e ieaeiamm—meeeeacenans .

Massaeh8etbs. . oo iniieeniieiinnnnn b hbeteeceaieemnareateaannaas

MIChI AN e e e me et as
MINDesota . - e et r i na s wen
B SRR EE 1) 1) USRI
%10 T 1 R

N O SR e a e et ie it e ceie it e car e cin e iaeaieaceacaaaeannan
NEVRARL. s o vsininsiiariiar e iatannennmriu e hanaemcacaamaecaans
New Hampshire.....ooooiviiiiiiinnanan Ctememsaeasraacarraeaeaas
B L 1T
NBW MeXIG0 L oo it iia it et mriar e e

New York....... e e e eaae et et et e e A anaaa
North Carolinal..... feene ettt a i reataaan et aeraaaas e
North Dakota?

OKlahomal. .. .ee i it ieeaceneiariannas B .

[0 372 R
Pennsylvania. .. ‘

South Dakotal. . .. ..........

TOIITICESEO « v nv e meesonascamm e mmimmebn e e re et s

Virginial..... fereerteieeamamee——aa

Washingbond. ... oeen i
West Virginial............ [N
WiseONSIN e 4w e

All other statest..... Cremamaamasmeas e reaeantearaenene .

1 Containg date for system credited to and operating in an udjoining state.

3 Delleit,

i S v b o

systemas. Miles of wire.| Subscribers. e fone di 1 .~‘
Total. Loenl. O e
4,151 4,850,486 2,178,360 5,070,584, 553 120,704,844
47 32,650 18,385 46,158,943 45,606,600 403,244
11 3,872 3,123 5,072,727 8,004, 504 67,543
76 24,100 15,870 30,716,883 36,041,087 74,06
18 144,302 103,640 178,984,400 175,856, 160 2,428,240 ;
18 52,115 23,060 60,258,533 88,726, 004 1,831, tdn
6 56,181 21,638 35,083,102 44,417,525 1,516,517
3 10,600 3,472 8,002,802 8,780, 398 1705, 5t
26 16,503 7,500 18,906,402 18,740,316 164,080
78 53,680 24,207 015,102,066 05,618, 168 B8, KK
7 6,314 3,554 4,451,762 0,222,414 290,340
381 420,006 206,313 541,161,032 535, 74, 340 5,417, 5840
37 5,927 4,018 8,847,950 8,114,111 993 K8
366 -209, 500 120,835 204,657, 565 200,870, 508 4,078,062
411 135,112 114,260 103,054, 738 180,706, 644 3, 20K, 004
172 52,340 30,743 58,000,143 57,644,004 1,065,190 :
116 154,686 44,873 148, 101, 5id 141,815,744 1,288,820
15 49,308 17,000 (8,083,015 BT, 88,408 475,607
27 25,436 12,600 21,023,015 21,008,800 OG5, 08h
20 97,137 27,6006 (2,010,081 0, 734,047 1,884, 704
10 267,461 87,7067 183,115,820 173,300, %00 0,814,404
110 186,520 01,318 267,605,112 233,001,515 8,783 507
151 136,350 68,500 113,124,262 110,686,087 2,008,205
'35 20,453 14,742 60,414,401 B, 08, 300 G060
317 167,288 88,776 242,300,227 230,350,797 2,052, 400
G 8,017 5,000 11,352,076 11,105,720 47 247
106 52,711 32,531 74,227,080 T1L02, 680 1,284,849
8 1,304 1,113 1,400,134 1,363,082 46,002 1
16 18,300 9,044 10,087,012 10,222,808 T64,204 |
28 136,617 41,2065 50,171,223 51,388,170 4,783,047
12 3,283 9,497 4,207,020 4,201,660 30,200
207 622,908 222,620 300,008,123 130,731,000 20,307,004
83 24,080 15,632 36,485,308 6,080,272 446,100
32 9,532 @321 14,100,733 13,754,186 3h2, 647
285 514,034 213,234 558,707,801 547,208,743 11,460,068
24 16,1806 9,072 23,320,608 22,860,602 404,074
21 20,493 20,287 35,777,238 36,263,710 HA3, 504
o7 501,418 162,277 403,617,718 473,208,007 20,400,624
42 18,021 10,014 23,803,014 23,507,281 ARG, B0
54 10,785 0,050 17,010,604 17,474,374 LTI
43 80,105 35,460 128,274,710 127,200,708 1,004, 058
109 140,483 02,183 167,070,014 161,865,704 5,213,310
5 9,800 5,380 11,755,140 11,477,308 277,702
37 16,363 10,900 19,076,847 18,541,214 B34, 6 ¢
87 44,072 23,242 05,404,626 o, 716,600 776,020
4 43,027 30,495 04,023,082 03,808,852 756,100
83 : 56,384 20,805 41,604,801 40,176,426 1,420,466
183 109,530 58,584 101,504,728 08,080,462 2,014,206
4 37,630 11,390 23,033,120 22,630,107 304,013

A i S SR




ALL TELEPHONE SYSTIEMS.

BY STATES AND TERRITORIES: 1902,

E

81

i SALARIED ()FEIT((‘,?IALS, CLERKS, WAGE-BABNERS,
1 Stations or Number of Switeh- ' - .
telephones of publie howrds of e Total revenue, | Total expenses, Net surplios.
all kinds, exchangoes, all kinds, ] Average
Number. Salnries, number Wages.

2,315,207 10,301 10,806 14,124 $0,885,880 04,028 $20,309,735 - $80,825,530 $80,147 490 $6,078,046 | 1
14,077 60 72 [iH] 30,081 300] 02,200 528,821 448,040 80,181 | 2
3,250 30 30 20 12,458 73 30,128 114,480 70,442 - 38,088 | 3
16,502 123 123 41 98,280 438 135,040 565,024 480,872 125,162 | 4
106,574 37 376 064 320,876 2,000 1,572,218 4,001,070 3,027,000 163,080 | &
24,533 | ] o5 180 130,312 0G0 407,210 1,137,263 1,082,385 104,878 | @
92,404 44 40 124 113,170 040 344,727 1,328,186 1,305,808 22,378 | 7
4,203 a1 21 a0 22,288 173 81,023 189,840 208,508 218,062 | 8
8,218 33 40 40 26,858 150 45,244 212,009 186,183 20,010 | 9
25,400 113 120 275 182,887 504 106,646 803,033 701,817 101,210 |10
3,869 a3 M 65 92,311 170 100,066 178,282 181,807 23,315 |11
211,187 %) 045 1,416 959,103 4,000 2,301,144 7,308,886 6,851,241 457,044 (12
6,331 ) Jitd 27 17,5630 130 43,905 164,142 104,888 00,254 113
132,480 021 650 476 230,339 2,860 868,711 2,816, 500 3,411,873 404,000 |14
120,017 710 720 341 178,702 1,000 610,039 1,002,302 1,651,569 410,803 |15
40,972 260 260 141 73,087 820 297,562 877,783 027,779 260,004 110
46,260 208 204 250 164,220 1,483 402,433 1,377,441 1,228,078 148,706 |17
17,5600 60 62 88 (44,504 6oL 214,004 803,300 718,544 84,866 118
14,045 112 112 55 31,730 367 178,180 597,204 508, 821 28,383 119
2,000 a3 i1 201 214,700 1,328 629,351 1,617,102 1,444,065 78,047 120
04,512 233 235 1,188 1,182,210 4,524 1,742,820 6,127,452 5,024,513 202,030 |21
1,001 51l 523 324 217,136 2,178 000,281 2,444,051 2,408,053 45,308 123
(2,130 M6 200 318 224,361 L 172 473,081 1,870,872 1,548,280 330,610 |23
15,069 05 ab 02 59,060 428 110,046 408, 409 438,074 B7,023 |24
03,471 482 507 440 anm 410 2,880 800,410 2,970, 507 2,520,024 444,573 |28
5,428 a2 a2 a1 34,136 122 G0, 1506 304,970 o760, 387 28,602 120
3,108 220 222 17 70,851 750 811,002 . 1,107,803 053,201 154,102 127
1,163 11 1 14 (48 23 0,228 45,000 21,557 | 13,440 128
4,044 w7 87 41 02,333 238 114,786 206, 630 884,086 . 11,084 |20
48,080 M6 248 410 277,707 1,804 032,023 2,798,605 2,707,121 31,574 |80
12,481 1 12 12 8,097 30 16,603 54,440 A, 484 17,001 ;31
246,015 ki 785 2,08 2,006,507 7,765 -+ 8,700,101 10,862,103 15,810,105 541,908 132
16,252 125 130 81 48,752 400 105,190 3,472 206, 118 47,854 |83
G,762 40 40 22 12,471 ur 50,117 285,371 184,857 50,514 |34
2 76V ki RO7 800 488,757 6,460 1,008,779 6,102,040 5,477,077 718,608 |85
10,4385 2 0 50 82,420 231 (8,190 208,202 180,330 78,883 136
9,172 118 120 127 97,820 618 204,220 659,146 (427,008 31,481 1 a7
181,672 773 890 1,476 1,000,078 1,082 2,847,340 8,081,800 8,064,253 20,043 138
0,467 b [0 il i, 554 208 71,700 285,055 240,750 48,900 |80
10,308 108 108 54 )° 25,050 217 81,040 287,057 227,408 50,580 140

. a0,060 15% 162 342 210,730 1,389 400,042 1,262,438 1,162,468 80,072 (41
41,410 34 348 3l 220,540 2,032 810,300 . 3,485,025 1,070,387 515,808 142
&, 22 22 65 43,348 1657 81,120 203,052 279,130 14,822 |43
12,112 108 104 62 290,478 247 08,200 322,800 293,531 28,838 144
24,180 130 140 142 78,182 522 180,702 (09,270 540,603 08,778 | 45
31,447 140 140 171 87,409 1,160 008,050 089,930 035, BE6 54,380 |40
22,876 180 185 04 49,820 |I° 623 202,008 BO7,677 443,263 04,414 147
61,145 342 344 314 171,138 1,468 418,353 1,509,838 1,325,407 274,386 |48
12,489 34 30 101 67,400 470 284,400 805,003 702,222 73,381 |49

#Includes Distriet of Columbla.

{Includes systems digtributed as follows: Rhode Island, 2; Wyoming, 2.



82

TELEPHONES

AND TELEGRAPIS.

TapLe 44.—~ALL TELEPHONE SYSTEMS—REVENUE AND

REVENUE,

. Number
STATE OR TERRITORY. gcf 8ys-~ . Fl‘}\]ll.‘l loasn Rent, from
GING. Gross P ol 1Imes, hent o Fo
Total. rnénipts. Dividends.| wivos, und | Tenl estate, Interest,
, conduits,

1 United SEAEES .« o e aner e ceaeiaeneane emmeenme—naas 4,151 || 880,825,536 || $81,500,700 | R26R,044 | 81,107,476 | 1,348,804 | 81,450, 07

2| Alabama: e R, 821 477,036 4,008 34, 240

R  7e)T T VA O U 11 114, 480 113, G456 i3 boam

4 | Arkansas! 76 hoh, 024 840,012 |, .. 3,104 4,962

5 | Californian. . . 18 4,001,076 3, 0083, 608 a4, 010 30, 469

[ ) 1 T 1 P eeannn 13 1,137,203 1,103,080 2,178 12,659

b 0 1 A A N G 1,328, 186 1,172,548 Lovevnnnaans 134, 359 7,717 4,141

B B3 R L U 3 189, 8468 187,104 |.eeveninnnns 148 1, 8048 245

L IR 153 (U B O 25 212,000 104, 202 1,434 18,715
B (I 0T o Y 78 863,033 764, T04 8, 1 T, A
B 4 Y T O PN 7 178,282 168,573 2,708 K0
12 | Ilinois..... fe e anaaamraa e aneareaira s eeeens 381 7, 808, 885 6,097,015 |oevinanianes 81,844 (32, 58 H2, 140
13 | Indian Territory 37 164, 142 103, 315 LT (I P b
14 | Indiana? 366 2, 816, 500 2, 682, 337 241 78,048 10,324 20,93
J TR I 0 411 © 1,062,302 1, 808, 040 1,005 1,163 AT ar, 272
168 | Kansasl 172 877,783 60,000 [..oviaiiien . RIY 3, 748 2,304
B L0 310 119 1,377, 441 1, 348, GOY 2, 166 3,642 10,087 6,375
LT AL 37,0V U 15 808, 309 T8A, 485 | nininnnnns [ PPN 0, 002 G, 244
10 | Maine....... ettt ame et aaa b annaan [ 27 57,204 075,084 looooeiaai 40 I 8,THhY
20} Maryland b .ttt enen 20 1,517,102 1,406,044 |ooovoaani. 28, 065 A1, T8 20,075
21 | Massaehusebis . - oo e i eci e 10 6,127, 452 8,703,808 ... ree 00,078 {4, 227 80,774
22 | Michigan 110 2, 444, 051 2,318, 165 1,376 3,03 46, 454 K, R
23 | Minnesota.... 151 1,879,872 1,787,708 |oeennenannnn 3,000 15, 305 17,501
7 T 5 EEST=TE:T=14503 1) 8 S 35 400, 409 488,400 [.oooaals venliesmrnrenann 8 R
25 | Missouri 317 2,970, 507 Q840,884 ...oaiiae 18, 200 36, 80§ &0, 545
26 | Montana! 6 304,979 280, 150 [heevnnnnnnen 40 5, 218 1,U84
27 | NEDTASKI . v e cvrerirmmmerarecravacavitssarerararnannnanaannn 106 1,107,303 1,047,813 |. oo innnnnns heL 1, Kb 6,402
28 | NeVAAA 1. o ie et aiiaaaaaieaiacesanscnrannsnneann e 8 35, 000 B4, 048 f..oeoii s e 143 {8
20 | Now Tlampshire 16 3006, 630 883,842 |ooaiiinnii]inn PR 1R i, K18
30 | New Jerseyl.ucueeienneraniairocsiaes enestnarraeereaneaaaas 28 2,788, 605 2,531, 000 192,874 i, 319 18, 228
31 | New Mexico? 12 54, 445 04,370 1. ]
32 | New York........... 207 16, 852, 103 14,964, 781 2921, 810 131, 870 546, 150 402,155
33 | North Carolinm . oo it e i eiietencmaraa e 83 346,472 330, 618 4, 204 126G 1, 8 0,817
34 | North Dakotal. . oomeiiiiiiiiiii it ciicsiritacnnacesran e 42 235,371 220,800 foiveiiiannns 200 2,678 30487
21 ) 11 O 285 6,192, 640 0,824, 002 21, 6566 148,342 86, H§ 62, 245
U IS4 F10 0T 1111 A PR 24 208, 222 2005, 615 0 [eeiirvennans (8 404
F A I 07 (1) 1 S 21 459, 146 (137, 617 Ceraereniaas 7y 170 4,485
38 | Pennsylvania...... ow 8,083, 896 7,285,212 284,332 1438, 1hY 242,581
39 | South Carolina b, .. 42 285, 056 206, 028 rrevenerane 1, (89 1, 5
40 | South Dakotad.. . 54 287,057 POt R | IS S 1,330 1,450
S I 5 BTt 43 1,252, 438 1,928, 111 43 it K006
F R T T 169 2,485,925 2,808,070 |...eeaianl, 180 16, 008 24, 601
48 | TN e et e e e e ern e anaans s 5 203, 952 272,807 +anrarenesihonnnnnans . B, 004 1,450
A4 L Vermont. ... i 37 322,309 311,863 | ool 4 72 3,004
45 1 VIrgInda L e ettt 87 G0Y, 276 855,202 |..i.iiia.. 7,677 3,728 40, K34
46 | Washingbon L. ..o it enas 4 080, 930 007,301 |.ooevvenaandds O, 8, 308 7 aTh
47 Wf‘.st Vif‘gini nl.. . 83 507, 677 487,373 |oeeeinnnnn, 2,081 5,173 7,041
48 | WISeONBIM. .ot e e e 183 1,569, %33 1,555,001 38,920 13,040 0, 938 13,304
40 [ Allotheratates . ... ..o i 4 805, 603 TRO,818 | oievann.. 40, 654 21, 533 3, 206

1 Contains data for system credited to and operating in an adjoining state. $ Defleit.

Miseellu-
neous,

S1,001, 400

6, Ta
3
7,04
31,403
1,340

9, 420
4
2,158
13, 470
(111

114, 702

22, 43
20,705
10,011
G, h7e
65, TUR
14, UK
KT8
U7, 820

40, 80 |
58, i 1

3,088
A5, 1

13,277

41, 7
&

03,877
16, 184
4

S0, 418
1,65
#, 45

10, 857
1,470

10, 015
147,086
2,608
4, M8
K, R0

45, 176
14,01
i, Bt

G, K7

6,70
5, 15
5,21

10, Bt

T —




ALL TELEPHONE SYSTEMS. 83

- EXPENSES, BY STATES AND TERRITORIES: 1902,

EXPENEES,
Opornting expenses. ' ' Fixed chargos.
J— - e e e £ Not sur-
A . ({m{gl‘ul npi Rlentnlsl Intorest, plus.
peregato. erntion und} and royal- ) . .
B Total mmm“'\—l L‘i’os mo htk Rﬁntnls of Icl)?gctvtxllls '111(2}?1(1 Miseolls- Paxes. | Lorloase Pividends
m”]ll‘\;;,'l‘[m' x,ﬂ?’.‘:ﬁgﬁ ofices, ote. daits,ete.| Eraflie. | T lon nonting| On funded ™ | oflines.
: exponses, | ratus, : debt. debt,
$80, 147,400 |1856,807, 002 1§40, 587,004 | 82,837,013 | 82,408,814 | §681,727 | $442,200 | $819,984 | 81,831,377 33,511,048 | $2,044,281 | $10,103 [§14, 082,710 86,678,040 | 1
448, (40 14,009 273,610 19,538 17,347 1,022 2,492 13,500 5,900 20,119 leveievanan 44,083 80,181 | 2
70,442 (i), Kl (3,424 2,020 4,022 1, 207 128 435 2,000 PR (/T P 213 38,038 | 3
430,872 a8, 340 310,076 ar, 28 13,168 ... 1,084 6,260 18,404 1,372 11,448 J00 40, 008 125,152 ; 4
3,027,000 3,100, 574 2,040,160 164,199 87,713 {... 1,085 5,508 11,576 _130,226 82,807 480 497,328 163,088 | &
1,032,385 766, 120 608, 463 37,402 30,083 |... 181 3,082 3,410 P%5:11 I 231, 560 104,878 | 6
1,305,808 ' RR7, 363 814,105 48, 405 21,201 974 10 2,488 13,840 44,184 26,826 [vvunsnn. 336,228 20,878 | 7
208, 508 167,376 144,331 : 5,013 6,135 1,732 25,3506 14,817 7,924 1,001 2,230 218,002 1 8
186,183 |, 136,772 121,432 4,030 7,309 3,402 21,409 17,185 5,350 T 28 4,230 20,016 | ¢
701,817 541, 880 465, 526 20,734 36,741 |... 5,418 118,624 20,077 AL I2D [ievveenrss 34,102 101,216 |10
181,507 134, 114,851 6,117 4,830 4,300 1,838 4478 - 5,042 L., 35,678 43,818 (11
L} . : .
0,851,241 5,011,224 4,436,770 263,810 202,108 7,870 31,360 79,171 85, 920 175,819 ) 204, 380 444 | 1,313,448 457,044 |12
103,888 03, 533 81,334 4,306 4,307 2,104 1,304 2,640 1,200 2,350 ..., N 4,111 00,204 |13
2,411,578 1,704,106 1, 884,670 56,710 54, 880 056,219 31,127 41, 520 202, 587 102,826 3,620 247, 6090 404,936 | 14
1,501,559 1,363,267 1,100,714 43,511 40,078 {.,. 16,072 44,209 86, LRG 54,119 20,052 200 149,736 410,808 115
027,779 522,028 464, 306 20,218 18,708 |oivsvnnnns 2,121 17,616 17, bab 8,740 19,816 ..o vneees 88,745 250,004 |16
1,208,676 012,317 830,008 49,054 9,007 | 572 4,747 1,662 21,419 121, 676 36,022 12 "137,320 148,766 | 17
718,544 414,024 359,305 40,817 M08 L.t 612 21 16,218 21, 564 27,809 {ovnvnrnnnn 288,040 84,855 | 18
568,821 400,040 350, 2487 25,335 13,036 fooovvninn. 2,001 8,481 3,004 20,815 14,257 140 120, 088 98,383 |10
1,444,065 1,105,436 970,238 64,270 57,308 11,308 1,116 1,540 44, 404 130,708 59,332 20 103, 473 73,047 |20
5,024,513 4,200,304 3,677,550 228,000 230,821 2,087 [essennnnns 042,421 32,279 204, 346 360,870 146 | 1,114,470 202,080 |2t
2,308,653 1,720,231 1,484,490 64,620 8L,271 |eeaniinns 35,123 54,718 123,004 307,205 58,210 245 189,008 45,308 |22
1, 543,250 1,135,507 081,841 62,086 43,441 331 3,200 53,043 | . 7,280 70,276 40, 008 05 224, 422 380,616 |23
418,970 302,047 273,713 19,243 0,828 |.oveinnns 5902 71 10, 489 12,081 11,608 175 101,076 57,523 |24
2, 520,024 1,786,802 1,865,740 106,317 75,013 3,808 9,503 37,870 08,875 156,221 113,040 604 411,053 444,578 128
276,387 213,772 175,180 11,710 11,887 |.cvnnnnnnn 1,082 13,03 1,401 04 10,105 |.....000at 40,055 28,502 |20
963,201 700,177 705,260 43,200 21,3861 300 443 | 28,644 3,123 - 0,388 20,078 1..ovvauas 118,470 154,102 |27
21,5657 18,402 146,240 1,461 ;117 3 P veuns 180 78 a1 1,200 (LT I R 1,151 13,440 (28
384,085 305,071 274,439 14,424 11,001 367 4,750 2,084 13,700 0,710 4] 80,400 11,004 |20
2,707,121 || 1,987,262 } 1,753,000 3,000 80,704 o0 142 3,018 02,074 94,570 81,051 60 500,208 31,574 |30
36,484 32,200 28,828 1,408 1,783 |oevvnnnaas 122 116 264 220 800 (oievinnnnn 2,005 17,901 {3l
15,810,105 || 9,788,651 || 7,010,520 579,203 578,000 | 040,230 | 25,404 | 45,783 161, 688 331,508 062,007 25 | 4,876,201 641,008 | 32
200,118 2‘12,(302‘ 220,922 7,209 7,048 fouvnunnnns 1,044 5y 84 18, 502 7,874 7,564 400 22,3128 47,354 (83
184,857 136, 600 116,100 6,447 4722 i, 44 9,278 7,130 1,720 4,740 305 34,347 50,514 134
5,477,077 3,800,402 3,263,601 154,203 139,761 1,083 | 162,704 88,120 171,617 590, 765 252, dl}. 420 001,402 716,803 | a8
180,330 169,058 | 1560, 004 3,080 6,230 Luvuunnnns 1,202 1,774 5,084 1,878 L% YL I PN 7, BH0 78,883 136
627, 6656 461,821 rl()(‘nl,TI'»ﬂ 30,143 14,883 oveevnnnns 138 251 3,010 3,445 11,688 ..ot 157,801 31,481 |37
8,054,253 §, 303,880 4,830, 473 188,040 265,888 2,000 8,643 | 108,933 204, 093 480,100 200,878 hovoianaes 1,736,201 20,043 |38
240,750 186,470 171,268 4,857 8,568 [ooenenanes ' 219 1,077 27,008 12,338 (L) R PR 10,643 35,200 |30
227,408 143,222 140,065 4,483 4,040 [..ooala, U] ”1)060 3,662 © 2,180 5, (24 & 52,780 60,580 |40
1,102, 466 882!4()8 | R03, 930 58,035 16,783 45 2,882 724 28,142 40,371 28,680 |..oiviaenn 173,005 89,072 141
| .
1,070,857 | 1,584,780 | 1,872,021 80,245 64,920 24,703 80,046 78,400 | 54,812 307 | . 100,033 | 516,508 |42
70,130 215,541 178,024 | © 13,048 12,008 |.. 15,001 1,760 1,107 10,408 1..ooonnuen 50,227 14,822 {43
208, 531 234,068 207,018 12,276 7,312 5,746 2,027 9,193 6,048 350 41,045 28,828 |44
540, 508 408, 602 353,113 16,000 22,044 383 4,785 7,381 54, 530 106,078 26,350 320 -+ 88,048 68,773 |46
935, 560 | 778,837 700,125 41,363 20,950 {oeeunn, velurareeions 1,303 2,001 35,267 10,038 Lecvacaenn 09,723 54,580 |40
443,203 340,420 303,631 10,210 10,078 20 8,710 0,500 13,804 20, 562 12,949 08 46, 530 04,414 | 47
1,325,407 088,777 800,081 43,512 30,008 {...cneens 7,687 .8, 5569 07,410 22,045 38,928 308 207,030 274,330 |48
792,222 542,777 487,900 25,180 23,085 000 fooaaia 4,803 1,000 2,248 2L BB (e 224,080 74,381 140
i - ) e g
8 Includes Distriet of Columbia, s Includes syatems dls'trlbutnd a8 lollows: Rhode Island, 2; Wyoeming, 2,




B4 TELEPHONES AND TELEGRAPHS.

TanLe 4b5.—ALL TELEPHONE SYSTEMS—EMPLOYEES, SALARIES,

SALANIBD OFFICIALS, CLERKS, ETC.
Num Total, G(mel(‘)i}hg(l‘xli other Clerks.
§ mmber of o
STATE OR TERRITORY, systems.
Number.| Salaries, || Number.| Salaries, |Number.] Salaries,

1 Unitad Stotes. . eeeeieennnnn. et eMratseasarennmnaa s eana v amanraraae 4,151 14,124 $0,885, 886 4,027 $5,249, 800 8,007 34,635,000

o I T R D U PP 47 65 39,081 86 24,821 29 14,260

LIS E20) 1 ViTR U Cerrermeanaen wenreerarecaranans 11 20| - 12,458 20 10, 633 o3 1,836

4 | Arkansas).....c.ceeaennnn P emaanetenatnaateierronanmenaeeeharaaanranratens 76 4% 28,230 29 24,030 12 4,200

G| CallformiBe e e eneeseanuaeaanecaanineannns veeies e e 18 654 320,876 302 166, 655 262 163,220

[ T 13 X U P, 13 136 130,312 71 §0,072 Gh 41,240

7 Jonneotlent. .o oemeeiiiiaaan. P eeeaeinriaeaaan 6 124 113,179 40 72,500 H 40, 588

B DOIRWaroto. oo euneaanaaanesinaen deearanaenas e enaes N K 36 22,288 9 9,187 2 13,101

LU I (3 T3 & 0 1170 S N e e 28 40 20,858 R 10,358 14 7,000
10 | GeOTBIfeeereeenemamaenaanns g T8 276 182,887 74 60, 264 201 122,638
11} Idaho *...... Camumasesaenaraaenn, eveaerasiaeean Fassasmssrsnsasnennasamaaasn 7 65 22,811 42 17,103 2 b,208
B LLER I 0313 To) £ D fereneens easnsassmaraeenn e 381 1,415 950, 103 479 809,479 36 440,714
JELT N 5 V3§ YR TR M'ch 3 e S 37 27 17,530 o2 15,310 5 2,010
14 | Indianed..... hasemeeeaearaaaan, FR O i oo 300 476 230, 330 341 175,233 135 Oy 10
LRI €5 U 411 341 178,702 243 140,402 {8 34,400
IO | Kansasoeieaeeioirranns PR 172 141 73,687 17 65, TR7 24 7Ty
17 Kt‘u‘tucky L eeerrraannen S 119 2560 154,220 137 a9, 678 s B4, 003
I8 | Lol ann i i it amecanaa s e veinaen e wee 150 848 G4, 504 50 43,745 o 20,82
10 ] Maine...oeceeeneninrcnnnn.s U g P 55 31,730 28 20,810 2 10,0l
20 | Moryland 2. ..... beenmeaianas Ceseinranunn r et ateareeaneaaaaeaaans 20 201 214,766 kid 87,773 24 124, 4t
2L M S LR . e aam e reaenn rereenaenn 10 1,185 1,182,216 240 A7, 835 006 (i, 8l
22 Michigan...oooneevoioils PR e aemeataaeeaann heteansaen PO 110 324 217,135 159 143,413 165 By, Tat
23 | Minnesota....... Nreemaranaen e masemnesnaeatates e s as e araeans 151 315 224,351 138 120,117 iving 0, 4
PLZ S IS TS0 0111 Y e areeneninn e 36 02 590,060, ki b1, 72 17 Tl
20 | Misyourieeee e, [P crean aemeaae e rmseessasaraeseeenaiaaan .es 317 440 400,416 216 181,541 224 197,870
206 1 Montannte.oooiiia.. PR, o 0 6L 34,136 82 22,4002 Ry 11,64
D7 | NODLASKE et e iruerineetnmretanandruannanscssseseannarss eveemaneeaeareananas 106 17 70,851 it Ot 211 406 14,640
. Novadad....u.ne., 8 14 648 14 L T
20 | Now Ilampshire....oeeeviiiiian, e amanreisrirain e 16 41 22,8338 22 14,042 140 Tt
BO | NW JOTHEY b evvvatie e iaeacevei et e rae s . .. 28 410 277,707 66 75, 102 a4 Y, 516
41§ Now Mexigol.....oniaans e tananan DU PO ey .. 12 12 - 8,627 9 7,87 b 1, 140
BB | NN Y OIK . 4t eeneenrnanrararsannaanmreiasasteresasensonasmmmasaananamsaenses 207 2,318 2,005, 567 768 Coso,ere | 1A 1,14, 800
43 | North Carolingd..... . .. 83 81 43,752 04 Hh, 683 17 70
a4 | North Dakotal..... . I 22 12,371 16 0,020 ) 2,445
361 Ohdo.oaaiiiiiaias .- 285 8§09 © 488,757 430 a7, 680 il 181,087
T I 14 13 03 1 411 AP PP . 24 50 32,420 RV a5, 860 13 G, it
YR 0 V72,03 ) s v teeaseaanieiabarasaenn es 21 197 27,820 110 © 165108 17 8,728
48 | Pennsylvanin.. ..oo... o7 1,475 1,000,978 200 303, 4430 1,179 (87, MR
39 | South Carplined..... 42 b6 41,504 40 24, 400 16 T
40 | Bouth Dekotal...... il 54 25, 050 a8 21,331 10 4,825
S A IR ATTY 3 o LT o PR U RPN rerreaene 43 342 216,730 121 118, t2 221 o7, 708
42 1 TeXO i enanran e e, 169 311 220, 546 193 167, 531 118 62,5
43 | Ttaliee.eeeenns 5 05 43,368 20 20, 472 hil] 138, 880
44 1 Vormwont...... a7 62 20,475 1 43 23,207 19 G, 208
45 | Viegindad..eannevean.. U g 87 142 73,182 84 46, 620 58 a6, G2
46 | Washingtonl...ooeeanoann, 414 171 37,400 138 21,743 33 15,750
47 | West Virginia e oo, 83 94 49,820 59 35,430 35 14,30
48 | Wisconsin. . ....o.... 183 314 | . 171,138 210 190, 474 104 0,004
40 | All othor states?d. . ...... L Ceederevamannaan . 4 101 67,4065 52 40,602 40 17,804

1Containg date for sysiem eredited to and operating in an adjoining state. 2Inoludes District of Columbia,




ALL TELEPIONE

AND WAGES, BY STATES AND TERRITORIES: 1902.

SYSTICMS.

85

WAGL-BARNEE,
) . Oporators,
Total. e Forowsn. Tnspoetors, K 'l"l"f]‘(','l']‘:(‘:l,;"‘nd m}:t‘ﬁ&‘;hfg‘dd Troubloman, | AU gk‘;ﬂ; r‘:'“g“"
Maly, Femala, |
Aver- |Aver- Avar- Avor- Avor- Avor- Avor- Avor- Aver-
ago . ago . iy . ngo . /0 . ugo ., ugo . w5 y 120 ,
e | Wages. [ 0ES Wwages. | (B L Wagos. | LT Wagos, | Wagos |y | Wagos. - | Wases. | B | Wages. | (B | Wages.
ber. her. bar, Lor hor, bor, bar. bor. her.
34, 628 1526, 360, 735 % 2, 525 1$720, 660 |37, 833 [$10, 035,452 (1,812 81, 01K, 250 ‘2, 188 |S1, 424, 822 | 9,360 {80,044, 008 | 1,627 31,043,801 |1, 000 |$1, 237,686 | 7,822 |84, 235,074
300 02, 200 17 3,604 20 45,248 [} b, 060 15,070 44 16, 1 . . 11 3,007
73 30,128 7 4,272 37 13,008 1 T 1 ) 088 10 18,121 (..., seaveannaas 2 1,008 0 8, 0006
418 135, 040 34 R, 318 275 (6, 384 7 A, 136 7 4, 888 43 2, 6397 i) 2,820 33 16, 804 34 8,072
2,000 | 1,572,218 10 7,400 | 1,620 H8Y, o 30 43, 606 16 10, 44 408 300, 240 12 5,006 44 42, 360 748 04, 0u2
;060 467,210 ! i1 1,880 587 210, 300 25 25, 200 03 {10, 120 1056 §0, 760 36 24, 180 10 11, 850 193 h3, 140
(140 444, 727 ‘ 44 | 28,047 308 109, 332 i8] 14, 952 92 14,820 " U, 818 17 8,084 50 52, 052 06 a4, 322
173 &1, (23 7 M7 83 20,224 b 5, 280 7 3,502 at 41,874 [\ 3, 640 & 4,200 4 2,078
150 45, 244 10 3,401 {6 21,503 i 3, G0 i 5, 040 16 8,020 2 1,400 b 113 I DR [
664 166, 545 40 | 10,200 02 1,747 10 7,007 i 34, 615 7L 84,220 1] 1,815 4 2,040 10 3, B61
170 100, 656 5 1, 860 il 18, 1546 13 L4188 ... nemrenmaren i 40,48 1. e 1 900 a7 19, 604
6,006 | 2,301, 144 297 | 48,366 | 3,667 R0, 808 | 188 167, 664 | 1497 81, 530 (08 478, 407 460 383,700 162 48, 301 547 256,313
130 43,005 21 4,063 82 10,840 8 4, 320 2 1,200 186 R, (44 1 600 7 3,840 § 92
2, 800 858,711 o8 1 20,785 | 1,002 304, 462 61 47, 86 08 i, 3062 320 186, 1L {0 20,973 166 03, 100 132 A0, 35t
1,000 10, 030 120 30, 8511, 320 314, 140 33 23, 07k i 0,200 00" 177,473 4 2, 344 55 30, 264 44 ), 406
820 227, 502 87 | 12,547 87 126,082 18 12,340 4] 13, 602 71 3, 887 il 2,400 47 18, 301 17 5,453
1,483 4462, 433 38 7,221 0420 211, 864 2 10, 145 20 12,714 208 141, 630 38 20, 885 57 31, 570 02 17,408
o1 214, 004 ] 2,801 385 {4,451 14 13, 610 1 7,138 141 R1, 480 7 £, 008 13 7,007 2N 2,301
367 173,080 35 0,712 144 46,009 17 14, 750 a0 21,002 70 L R P P, R Liti] 33, 644
1,328 429, 351 20 7,872 512 182,854 | 180 160, 658 40 36,218 303 106, 174 8 30,484 35 23,510 02 32, 682
3,524 | 1,742,820 168 | 00,457 | 1,550 043,160 | 125 114,816 { 107 120,241 331 b4, HO2 17 0,700 23 17,400 | 1,118 614, 476
2,175 400, 281 08 1 13,800 | 1,538 343, 637 5 42, K66 | 134 82, 080 170 00, 544 34 20, G08 i) 41,109 113 56,372
1,172 473,081 54 | 11,700 736 2085, 040 30 24,819 24 18,137 108 126, 492 67 30,301 43 20, ¥87 36 20, 686
428 110, 045 17 3,100 280 14,780 i} 3,435 R 069 00 25, 014 4 2,023 30 12, 887 28 8,347
2,380 800, 410 00§ 17,850 | 1,566 404, 809 76 50, 420 87 60,051 246 153, 100 80 44,010 73 42,203 203 103, 828
122 66, 656 1 416 73 20,708 3 3, 588 1 260 20 24, 220 2 1,020 2 2,080 16 4, 164
750 311,662 53 1 10,000 an2 06, 648 17 12,500 74 42,376 162 02, 708 2 1,200 7 2,030 89 52, 8RO
23 0,228 5 1,150 13 4,004 [...... PURPUU (R reannans b L282 Loviinifovasnsrananfuonovaoonenannsen 2 2,132
238 114,785 28 9,108 103 34,131 12 10, 020 a1 12,844 Hik 20,500 |..... P P R 4 27,032
1,804 032, 023 108 {32,200 6306 108, 545 03 (122, 208 04 72,410 420 233, 620 18 0,020 40 31,016 b81 321, 604
30 16, 503 J 1,020 22 6,420 1 ] 3 © 1,080 ] (U141 T RN PP PR 1 120
7,765 | 8,760,101 383 | 141,782 | 3,087 [ 1,344,074 | 241 20,741 1 206 187,802 ] 037.‘ 200 140 80,362 | 283 171,461 1 1,553 {2, TR0
400 105, 100 41 0,743 242 40,743 7 4, 080 24 10,245 08 2,100 Lovvaiai]eennnenanns 0 3,312 9 1,961
147 59,117 11 3,444 80 27,103 7 5,120 2 1,260 30 21,380 1 7290 1. devneensenns 1 120
5,400 1,003,770 06 | 30,000 | 3,022 828,042 | 101 806,506 1 175 121,252 012 404, 904 144 80,422 | 810 179, 304 409 223, 659
231 08,100 1: 3,080 107 41, 546 2 1,3R0 4 2,100 0 4, 600 4 2,100 21 10,210 11 2,580
618 204,220 3,118 82 131,877 12 12,224 2 1,310 70 bR, 878 8 2,004 23 16, 524 112 07,328
6,082 | 2,847,340 125 1 41,002 | 3,080 1 1,030,800 | 165 160,008 | 210 132,060 | 1,512 | 1,025,076 214 130, 545 163 123, 421. 373 196, 418
268 71,706 20 3,109 175 33,075 12 0, 600 18 9,008 24 12, 847 4 2,551 8 2, 580 [i} 1,837
217 81,040 451 17,074 125 87,970 4 3,460 b 3,804 24 14, 308 2 1,320 7 3,120 & 24
1,300 460,042 20 5,136 7608 170, 677 30 25, (50 30 19,472 322 148, 164 25 10, 504 i 43, 082 117 4, 458
2,032 816,300 146 | 41,415 | 1,118 307, 850 47 43,304 00 71,5670 282 220,182 14 7,064 46 20,073 200 04,872
157 81,120 1 312 82 27,716 10 9, 880 7 3,040 32 27,300 14 7,020 3 1,320 8 3,432
237 98, 2006 21 4,188 138 35,735 12 10, 200 20 12,002 a3 21,138 [vrenans]nnvanernann 2 025 21 12,012
522 150,702 44 8,476 362 75,024 24 16,416 kL 18,780 40 24,340 2 840 7 3,012 10 4,306
1,160 608,056 0| 2704 oo0| 20,580 | 20| e8| 4| o 8,040 ] 136 | 181,084 13 n804 | 27| 95,880 o204 183,012
023 202,008 7 866 420 83,517 11 10,024 12 7,800 148 91,9956 1 060 4 2,580 20 5,196
11,4685 518, 358 49 8,747 797 180,114 41 31,258 17 8,442 180 100, 342 34 17, bdd 54 34,104 287 187,712
479 234,490 || 45 18,105 230 76,281 15 14,872 24 17,854 05 71,820 14|, 7,072 15 8,800 32 19,769

3

o Lo

L]
47
48
49

18407—08—7

1 Inoludes aystems distributed as follows: Rhode Island, 2; Wyoming, 2.
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TELEPHONES AND TELEGRAPHS.

Tapre 46.—ALL TELEPHONE SYSTEMS—EXCHANGES, STATIONS,

1

2
3
4
5
G

7
8
9
10
1

[

12
13
14
15
16

20
30
31

32
33
34
35
46

37
38
39

40

41

42
43
44

46
47
48

49 7

1Contains data for system crodihed to'and operating in an adjoining state.

zIncludes Distriet of Columbia,

EXCIANGES AND STATIONS, ‘
Stations or |
Numboer of | 3 !
telephones . Aut o Or !
STATE OR TERRITORY. piente | Automatic or |
: : systems. | ora1l kinds, P?bnc ox- bll'élll;(“ Inlu(:\\ : “nicl]wlt- in- | Other puy |
' changoes, i T, Lhe-slot pay | stations,
® Changes. stations.
— SR — SR, SO - i
RO eGP 4,151 2,316,207 10,361 7,888 a2, 477 SRR
Alabamal. . 47 14,077 T 3! 78 I
{Arlzonal ..., 11 3,260 R 3 52
| Arkansasl.. ...l 76 16, 892 198 Loiveiannns, ] 20 Kb |
| California,. . 18 106, 674 376G 285 25 YET
COlOTRAO . - v eseieeeeaeaeaaaaennnn, 13 24, 543 908 24 I KT
i :
U COMMEBHCTIE ¢ v ee o eee et eee e aneeae 6 22,404 44 64 A1 Wi
Delpwarel......coooeina.. 3 4,208 21 R L O]
| Floridat....... R 2% 8,210 kL O 8 W |
b GOOTEIR . e m e e im e 8 26, 400 na 11 207 KIET
H El
"Iduhol ,,,,,,,,,,,,,,,,,, e 7 3, B2 FE PN 1 RER
TIHROI. s e eve e e e e e e eee e e e e as1 211, 187 a12 77 1,082 L
Indinn Territiory ... oceeeeennane.n [P ar hy il 5O feeeneiiannn 18 KETTI
THAIAIA Ly . o e et e it et e etaae e e et e e e e e e eeeee et eaara i ran e 366 132, 440 621 R4 08 1,074 i
3 RN et e r s 411 120,017 710 [ 135 2,014
BEC T S P 172 40,972 254 1 it GE!
BE€ ) U Pt 110 461, 200 203 02 1 THE
B0 T 15 17,509 G0 23 H L) 5
3 S PR reeeeas 27 14,045 12 1 200 v
MAryland 2. . .o it it aaaecesanaaeeesanaan e anaeean 20 32,000 03 370 2,180 TeNE
I T N 10 06,512 233 408 1,807 1,104t '
MECIIBRT e e e oot et eee e e e e e e e e et as 110 03,961 3% 115 425 a1
MIITIBHOEM e +e e e et e et me n et e e e e et e aa e e m e e e e e an e et e e e an e e eneae 151 62,000 240 208 402 1, bt
BT 0 kY] 15, 06 L/ AP 1 Ry
B B PPN 317 44,371 K2 174 774 1,148
100701014 Y [ 5,421 B G 14 jul
B 1 13T S OU N 106 36,158 2220 17 G s
B P U 8 1,105 | S IS BN PN Aoy
New Hampshire 16 0,00 7 1 1 win |
Now Jersey!....... a8 48,080 246 141 3,020 s |
Noaw Moxico .. o b e it e e 12 2, 481 12 1 4 25 "I
NEW FOTK . ¢ oeee e e it e et et et e e e cr st ee e raananann 207 240,015 | 718 3,807 2,004 Wit
North Caroling .. 83 10,258 | 126 foeoeiaie - Y wer
North Dakotal. %2 03,762 L P 30 s |
....... 285 292,707 757 7 2,11 2tby !
24 10,385 52 .. R 24 Wy |
21 21,172 118 10 1 s
Pennsylvania..... 97 |- 186,672 e 684 13,188 RIS j
South Carolingt. 42 10,467 82 0 72 [T I
54 10,303 108 |ennnnns oA g 1
43 36,060 158 16 i LR T
H
160 64,410 334 14 46 LKs
] 5,784 2 2 48 o
Vormont. . 87 12,112 103 1 150 A6 s
Virginiate o e 87 24,130 139 8 242 Uy
WashINGLon .o ovveeeeeeseeeere aeeen e 4 31,447 140 5l 2 o |
Wost VIRBIR oo eee oot e 83 22,870 180 17 207 w21 |
Wisconsin........... RERRL ISP PR LRI PP . 183 01,145 342 72 8 1,647
All other'states®. ..o i e e - 4 12,480 34 31 288 v
. . A

i
i
i
|
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ALL TELEPHONE SYS'I‘EMS.

T CONSTRUCTION, BY STATES AND TERRITORIES: 1902.

87

PARTY LINES. CONSTRUCTION,
I Underground mileago, Ovarhead mileago. Submarina mileago.
Number, | Stattons, || T ?)1}""1‘,{]1}{‘,}"8 | Singlo wira Cireuit Circuit
Duet, Juble, .| Singlo wire. | Tole line, | on poly nnd ‘o, ':“,illl‘{“ i?lf Cable. 1:‘1,11108 of
roof linu, y ro in
onblo, eablo.
258, 166 886, 152 4, B50, 486 16,4740 7,200.0 1,600, 602 2,860, 914 8,104.5 780, 530 262, G 9,840 1
1,347 3,131 32, A ho, 4 8.7 8§, 804 21,676 36.8 &, 17 2
205 1,130 3, 872 0.2 0.2 60 3, 642 2.8 260 3
G52 1,617 24, 160 2,2 0.7 225 5,701 19, 493 {1 4, 466 1.8 6| 4
19, 683 07,001 144, 302 443,0 1.7 73,383 9, 330 60, 570 135.0 0, (136 33,0 04| 5
4,250 16,331 52,115 L7 40.8 10,705 4, i3 20,324 102.2 LU0 |ae e fenenanennannn 1}
4, 461 18, 659 i, 181 20,0 45,1 15, 635 2, 50 38, RO4 41,0 1,614 4.0 B 7
047 2,117 10, 690 25,2 14,4 4,813 464 3, 88 a0 2, (604 27.2 5] 8
412 963 16, 503 18.3 10.6 3,110 1, 30t 8,013 30,7 4, 336 2.0 135 9
2,408 5,727 53, 6RO 164.2 723 19, 385 5,014 28, 460 7.6 b, 831 2.2 1710
465 1,067 (71T I | N SR teeudnrsns]ioneneinnanoan 4,202 5,018 3.3 S06 ..., PR [ TR I 1 §
22,106 8(), 553 420, 05 1,277.0 400, 5 142, 545 3K, (00 200, 604 10,1 74,251 8,0 176 ; 12
43 113 5,227 Hauiiiinenniad]enens temrasana|iae icariiran, 2, 412 4,853 4.0 R 1L R O, 13
9,400 30,668 200, 59 208.3 102, 4 21,060 24, 846 140, 578 361,56 47,007 1.0 4714
6,080 35, 004 135, 112 61.4 348.0 7,044 J6, 253 105, 042 3.5 21,226 1,..... cevenvlaanarana wensas| 18
1,343 4, 08 52, 340 10.3 2.8 1,147 11, 487 40, 440 0.0 10, £ U 16
4,380 12,124 154, 586G 242,32 120.7 b1, HIN 11, 482 7, 340 200, 0 26,370 1,9 a2 17
2,844 G, 905 40, 368 41,2 20,8 0,452 8,767 30,018 R2 12, 660 80 238 | 18
2,360 11,507 26, 435 45,3 20,7 3,40 4, 345 20,111 34,0 1,778 0.0 8210
8,445 12,257 07,137 404. 8 175.0 48, 453 3,824 31, 5652 7.5 17,052 8.2 R0 20
15,084 60,4022 257_, plis 1,002, 6 8518 148, 707 O, 302 R0, 756 LRITAG 2L, 680 7.0 410 | 21
§, 286 16,200 106, 520 541,38 W40 61,701 17,78 107,678 370. 8 34,017 4.7 1,084 | 22
7,887 10,113 136, 366 470.0 228 40, 180 15,156 78, W8 108.0 11,644 1.3 3|23
1,460 83,7567 20,453 {lavvecrnerreina|acannn. N Cebie cemaaane 4, 424 24, 002 40,8 4,535 1.0 16 1 24
5,788 25,120 167, 248 4510 218.3 33, 444 25, 108 8, 358 402,12 47, 452 2.7 341 25
950 3,200 R0 | O P creaveraisenan 3,400 7,118 14,8 IS O SNSRI PN 20
3,105 12,001 52,711 60.4 28,9 8,7 16, 802 30, 203 84,8 A2 N P S, . T
210 §2¢ 1,304 [i...... N (32 1,360 1.0 7 S I wemasmenan 28
1,048 7,440 18, 300 3.8 17.0 2,500 2480 14, 144 40,0 1,028 2.0 07 | 20
7,018 28, 236 130, 617 1,001.7 427.2 70, 422 4,480 42,081 a1 1R, 218 2,7 006 | 30
HE| 177 RIS I PP HA Y 14 2,840 4.4 L I 3
27,559 88,810 622, 008 2,130,0 1,5671.7 802,073 18, 768 143, 701 1,127.8 82,007 36,2 3,207 | 32
G11 1,860 24, 6RO 3.5 0.9 217 4,415 20,573 30,4 3, 881 L0 0| 33
850 1,712 9,532 14.2 1.0 UBh 2, 183 &, 180 H.0 (51170 PR veeolneesnnanmen . 34
19,170 06, 344 B14, 034 1,350.0 600, 4 163, 677 27,410 240,228 7.5 114,473 1.2 250 | 35
26 116 16,180 [l..evneunn.. verlenns S 3,707 13, 050 20,7 3,190 ..., PR werrarennanas| 30
3,466 12,730 20, 403 20,3 15.5 4,865 4, 860 24,013 18.0 1, 648 4.2 771 87
36,220 96, 405 501, 418 4,118, 4 1,080.8 240, 240 20, 398 177,841 7RG 73, 670 §.0 a6l | 38
015 1,730 18,621 {j-.... S N 3,540 | 14, 320 h.3 4,222 10.0 73 | .80
1,081 2,050 10, 785 0.1 0.3 Al 4,241 10,206 HoH B erncennrvanafocreraancenas 40
3,433 9,200 86,195 0.8 24,6 5,142 10, 825 57,087 183.2 28,110 |ouusvisravenfonsnennnnenes| 4L
4,043 14, 346 140, 483 144.0 [OR] 23,031 20,074 05, 620 2001 21, 827
070 4,132 9, 8068 22,0 5.9 1,820 1,397 6,601 14.0 1,870
2,009 8,007 16,303 0.4 3.6 513 3,720 14, 861 18,0 087
1,807 6,068 44, 672 0.7 38.0 11, 800 6,000 27,013 545 5,101
5,010 20,543 43,027 72,9 34,5 12,430 3,713 25, 060 3.0 4,022 ..., [ IR coena] 40
1,071 7,000 5y, 384 78.6 43.0 14,055 7,302 27,712 113.8 14, 502 1.0 25 | 47
8,125 27,220 109, 530 202.9 83.9 20, 807 15, 600 72,733 160, 6 15,331 30.0 005 | 48
1,757 7,120 37,630 190,5 86,0 17,670 2,124 17,241 60,1 2,657 1.0 021 40

#Includes systems distributed as follows: Rhode Island, 2; Wyoming, 2,
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TELEPHONES AND TELEGRAPHS.

Tapre 47.—ALL TELEPHONE SYSTEMS—TELETIIONE SWITCHBOARIYS,

. Numbher of Mannal.
STATE OR TERRITORY. systerns. . ) e, Autto. 'l‘htéﬂ mﬂ‘"f"‘ ¥
Approgato. - of swlteh-
BT Potal Common Magnoeto matic. boards,
_ Total. battory, | -system. ‘

1 TNIEOA BUREBR e o o oot e ene et e e e oo e ee e e e eaeana e 4,151 10,806 10,842 837 10, €K15 { 64 2,447, 004

21 AIMDRINA T ool e 47 2 7 w Nl L 17, mens :

R o T 31 U 11 an a0 1 24 : R I

LR T U 76 125 125 2 28 i ; RINYE ]

B OAIOLM - <« - e e e oot 18 376 GTH |l eeeaennenn, . 475 | Ll 0, 0 dtE

LR o) 1Y Y RS 13 o0 96 5 1 ( i i 91,472

|

71 CORNECEICHE (oot ettt e e vt aaerenan 6 46 46 2 L L N ! 13,255

B DOIAWATO oo ottt et e aneas 3 21 21 1 LU 5, M)

I T o PP 25 40 40 7 M 12, 5514}
| Georgin......... [T, P S 78 120 13 18 05 7 RHIEE b
8 T 4 T R PR dvemreaiaeae 7 3 a4 2 2 I P . 15, i
12 | Illinofs.. ... [ et e Veersmanaaens Meeareeeanieraa 381 045 042 81 8l 3 20, ARY
13 ) Indian TOrrtbOry .. ovveeeeiiie vt aeicen e, s 37 55 56 2 L2 O, TR
14 ] Indianaeeen e oiet it e e reeens R Ceerranenaans ven 306 650 050 58 L2120 155, 2044%
15 ] ToWa. . oo iiiiiiren i Miuvmmsteeitetanssam ety . 411 720 726 a3 GO 3 115,347
16 | Kansasl.,ooeeo.nn e eama e sitsamanam e mbmaecararsanarenon PO 172 266 250 7 293 16 5LIBEG
17 | Kentucky ........ hevesemeeeuasmataseneneasiarrsaanannnna, [N 119 204 203 10 108 1 15, T L
18 | Louistanal,.. 7. .. 15 G2 a2 2 [LH o 17,47
19 | Maino,.......... 27 112 112 5 07 3, [l
20 | Maryland?...... 20 06 05 17 8 K, 38
21 | Massachusetts, ... ....... 10 235 233 19 214 2 (i, ADS
22 ] MIChIZAN . cveiieanee i iiiiiniaiaa e nennes e rereearan, eemnaaes 110 623 523 23 21 T P, 107, TH7
23 | Minnesota..... 161 260 283 b1 . a2 7 w45
24 | Mississippil. .. 35 95 Do lleenvnnnninnna. 11178 PN 21, (nstd
25 | Missouri....... 3T 507 508 a 473 1 1, 4L
20 | Montanad....... PP e G 32 32 2 R T 4, Ty
27 | Nebraskev..ceeuenn.. 100 202 22 11 211 |eevniranan KIP T i
28 | Nevada ! 8 11 Wileoa, P 1L Jamrminanss SAN
20 | Now Hampshira.. 16 87 87 LIV (R 11,057
30 | Wow Jersoyl.... 28 249 248 Bt 230 1 44, 423
3l | New Mexieo!. . oo iiiiiiiiiiinnnaoan. e ase e 12 12 |3 11 1 L ¢Vt B
32 | NOW YOIKunursrmemnannrennsoanmennsens e eeomeeetveemasaerananans 267 735 731 78 053 4 245, ARG
33 | North Caroling?...oeveeaaie eareenaiaeanen 83 130 130 8 122 |evennnanss 21,853
34 '82 46 48 i} 42 1 Vahlg
1R 0] 11 (o O PN 285 867 805 108 ki 2 4R, 14
36 | Gkdahomal.....oouivuiennen P 24 70 76 3 T8 e cineennns 18, (75
37 1 Orogonl........... i ere i eateuneeameneananesan e et aaira e saaasneaan 21 120 20 . 120 .l BE, N1
38 | Ponnsylvania........... P P TR R P P TR PO a7 800 800 118 ol 23, 4RO
39 | South Carolinal..... PEERR S 42 03 03 i P P 1L, 717
40 | Bouth Dakotal-..... O 54 108 108 1 W7 |enmnnnn .. 118, SRG
41 } PONNUSEEO. « v e vameterarcanaaa e e mieaettaeerenannan 48 162 162 4 188 Juciinnnnnn 450, A%0
B A Y S TP 160 348 348 28 820 Joernnunnns T, A0S
L IR $37:) ) S P et rieeareemtnecan et P 5 2 2 9 20 deerennnnnn 4, 105
44 | VermoOnt. ooeeniiiniaiiiviincnennanannnn N, 37 104 104 1 08 {oevunane. . i, 0y
45 | Virgindat. .ol Chreenmenas Naemameeomaanaaranaena, Cheane 87 146 146 ] 137 Voweaon. - 27,200
46 Wnshingl;on‘l ......................... ettt e aaer s ; 4 © 140 L (1| PPN . 140 e [ 11,037
47 | West Virginia ...... teascieseneamrrrmuasasenenaeatasnnnnas fereeenen 83 185 185 16 100 1oeenwan et 20, 4181
48 | 'Wisconsin sree ‘ ........... e eaesaammeaaeaeieveeneaees Ceeeeanen 183 344 342 16 826 2 5%, K40
49 | Allother stares?............ - 4 36 35 9 13 1 143, Begy

1Containg date for system credited to and operating in an adjoining state. ‘.i;wlud;s” 1)lstrlu;01éolun1bl {L’_’M"W e



ALL TELEPHONE SYSTEMS.

89
POWER PLANTS, AND BATTERIES, BY STATES AND TERRITORIES: 1002.
ENGINES. * DYNAMOS, ELECTRIC MQOTORS, BATTERIES,
- Auxiliery | Magnoto gon-
crogg-connes- | erators, Mng- Primary. Storage.
tlon hoards, ors, ote.,
Number, Horsopowor, Numbor, Horsepower, Ninber, Ilorsepower. ate., numbor. number, :
Numbor of Numbor of
colls. colls,
186 2,750. 5 1,350 5,468, 1 1,414 4,200, 8 0,265 14,081 110, 048 19,001 | 1
75 104 2,001 108 2
12 21 143 0| 3
110, 187 2,514 91 4
137 181 2,088 00| B
03 144 &76 137 6
2 16,0 16 2.0y ¢ 14 7 8.3 40 2 405 a7
1 1.0 5 16,0 18 33 78 16 |8
10 0.8 10 12,3 40 03 561 n| o9
30 310 a7, . 46,0 100 172 1,007 24 {10
3 2.0 4 3.0 38 58 153 5 )11
19 5380 120 70L9 118 478.1 1,010 1,104 15,109 1,076 | 12
...................................................... 21 Lo 54 07 084 28 |13
8 41,5 02 00.0 ] 12,9 545 37 4,440 1,301 | 14
[t 1.6 28 36,4 Bl BT 4 593 47 5,073 077 | 18
................................ 7 0.8 14 18.4 247 33 2,800 510 | 16
3 2.0 u 66,5 7 23,3 108 350 2,001 223 | 17
1 120 2 20,0 1 12,0 01 141 509 14118
3 L] 7 44,0 4 82.0 kiU 240 2,134 43 | 19
6 36,0 T 03,6 31 80.0 08 100 559 826 | 20
17 177.0 54 308.0 32 27104 203 &0 8,408 2 21
[ L0 B 137,86 70 184, 1 427 846 2,141 520 | 23
3 15.0 44 170.0 44 170.2 249 a3 0,528 o003 |23
................................ 1 0.1 1 01 108 210 1128 feuivesnnnonnnseaf 24
14 204,29 98 158.2 66 184.1 300 020 7,448 087
................................ 4 6.0 4 8.0 34 44 22 101 | 20
214 239 1,040 381 i 27
3 8 B0 |eansvanenns venes] 28
50 183 1,881 11 | 20
167 824 06 882 | 80
11 10 73 72 81
18 9.0 208 1,088.8 240 807.1 488 046 5,418 1,067 | 32
................................ 15 85 11 .1 0 184 1,110 92 | 88
................................ 3 2.8 2 2.0 40 01 166 o180 | 34
17 158, 8 208 412.0 181 HEYAY 074 1,080 4,482 2,705 | 85
................................ 1 3.0 2 b 128 85 1,408 22 | 80
................................ 3 10,8 3 12,2 46 70 628 106 | 87
40 72,0 133 1,140, 8 140 580, 5 748 1,080 5,406 1,406 | 88
12 &1 13 0.8 8 128 1,718 118 | 39
1 2.0 2 2.0 82 110 725 | 40
11 85,8 K 6L.1 168 316 1,125 77| a1
7 8.6 36 146, 8 38 123.8 202 7160 2,019 007 | 42
................................ 0 . L0 ] 36,0 271 40 80 82| 48
................................ 1 0.7 8 0.9 % 185 2,028 82| dd
1 5.0 21 29,5 28 41,8 82 201 1,828 107 | 46
................................ 1 12,0 b 17.0 40 5 045 385 | 46
5 06,0 17 07.0 10 40,7 132 214 080 350 | 47
0 4.5 22 78.9 23 L5 263 4 2,820 300 | 48
3 23.0 22 84,2 9 18,0 40 54 316 202 | 40

s Includos systoms distributed ne follows: Rhode Island, 2; Wyoming, 2




TELEPHONES

AND TELEGRAPHS.

TapLe 48,—COMMERCIAL TELEPHONE SYSTEMS-——

’ EXCHANGES AND §TATIONS.
Number of sltutlions orf e “‘“’“‘;’”"” A’t;‘ T
D 5 fley of wire.| Subseribors. |telephones ol . Automadtic
. STATE OR TERRITORY. systoms. Miles of wire all kinds. Public | I-’mv]ute ior ‘nickt]el-t Other puy
oxamge. | Epeh e | Rbhe-slot | Gt
tiony.
1 United States..vver i i 3,157 4,779,571 2,080,840 2,225,081 9,414 7,883 32, 449 PEREEY
2 | Alabama? 43 32,558 18,276 13,968 i £l e
3| Arlzonal......... 10 3,842 3,053 3,187 20 | Q w2
4| Arkansis?! 76 24,190 15,870 14, 842 B 20 fe )
5 | California 12 143, 469 103,240 106,181 374 285 25 T
[ 0] T o RPN 10 52,045 23,032 24,505 096 24 1 ald
T CONNOCTICUE + v v e e e e e e e e et 5 656,171 21, 504 22,449 43 64 8L su
8 | Delawarol 3 10, 690 3,472 4,203 21 d 13 Lo
9! Floridat........ 23 16,458 7,046 8,172 A fovennnannns kil 1443
10 | Georgla..-.... 72 ‘53,512 94,188 26,480 111 11 07 Y]
L Taahot e i eicalaaeaens . [ 6,231 3,502 3,802 P 13 il
12§ TIHIOIS- < e eeeqme e eeenenamemcnane s e feremenemecmanenae 243 407,367 180, 506 104,366 0| 771 1,082 1,00
13 | Indian Torritory.....cooeieeannan a7 5,227 4,018 5,381 B0 [eemeennvenne 16 4
M| Indianaleceauoinniiiiiiiiiannnann. 261 200,370 120,190 122,700 509 84 308 1,002 :
18 7 TOWE e e o e enaeieae eenennnesiannnns 241 121,851 93, 063 08, 662 542 G 130 1,
B T 161 51,490 30,004 40,817 251 1 66 T ’
|
17 ] Kontueky e v iiiienees 84 153,278 43,839 45,195 106 a2 09 T E
18 | Loumisiama e oo et s 14 44,360 17,053 17,502 G0 22 3 413
19 ) Maine....o.ooiiiitiannnn, . 23 25,358 12,506 13,030 12 1 200 ik 253
20 L Marylnnd 2. L iieeecrain e 16 07,066 27,083 32,088 88 70 2,180 fiml
21 | MAagsnohuEet bt o o e e i e ria e iaiiiaaaaan rerarneas 10 267,461 87,767 06,812 233 408 1,807 1, 1
22 | Miohigam. c. oo Nevanren 7 194,185 87,001 90,501 47 115 424 Ly
23 1 MINNesoti. oot vr it e e eaes 120 134, 557 56,3406 69,871 230 208 402 1, 143
24 | Mississippil. ..o D 32 29,383 14,705 15,031 17 3 P, 7 AEEI
25 | MISSOUTI. sy etisnsresnmancnesncaaeacanesnernsarenaann 227 158,724 77,918 82,400 02 174 774 IR
26 | MonbAnm e . L.ttt eeaeainaan et et 4 8,307 5,008 5,400 4 6 16 Wy
PRI 10153 1 s SN T4 51,0556 30,808 34,500 107 17 384 a3
28 Novada oo oo iiiiiiaaaan e e 6 1,220 1,001 1,143 U O R 43 8
20 | New Hampshire ces e e oo iieiiceeriesra i rnanarenn 16 18, 300 9,044 0,049 87 1 111 RitE
30 | Now Jerseyleoiceveernnnnnan reaerenmneenieaeeaaaa e 28 136, 617 41,265 48,080 246 141 3,020 3,504
L | NOoW MoXI00 o e ciiaec i iiiire e miieii i iia s eaanes 12 3,283 2,427 2,481 12 1 3 g
LR BN (CA N 4 0) o | 179 621,318 210,745 243, 160 060 3,807 2,807 4,400
33 | North Carolina? 71 24,047 15,261 16,871 B 00 w2
34 | North Dakotut..... 20 9,f192 8,250 4, 601 47 leeeannns waen 30 Bre
35 | Ohioe.avnnsnennns 236 511,118 207,215 216,731 686 447 2,141 20N
86 | OKIaROMIAR L. ..ttt ieciee it e anas 23 16,136 0,022, 10,8335 B2 |..ans ceeee . 26 w2y
87 | Oregoni....... 16 29,058 19,731 20,010 112 19 11 W
38 | Pennsylvania.... 77 500,219 100,851 185,080 44 684 13,180 AR
30 | South Carolinat. 36 18,288 0,830 10,283 78 6 2 Hat)
40 | South Dakotal.. 47 10,500 9,302 10,046 B 51 HU S I
41 | TOnNOeSSCa. it irr i i ria e 30 84,512 34,412 35,007 147 16 ¢ 713 S
42 187 140,006 02,022 04,246 38 | 14 46 1MW
43 5 9,866 5,380 5,734 22 2 48 *y
44 . 81 16,257 10,819 11,039 102 1 130 n4g
45 | Virginiado ...l e 65 42,454 20,920 21,780 || - 17 '8 042 Wz
46 | WashinBEOm . .. . ieeesceveceene e e meaeenneacen e eeens 4 43,027 30,495 31,447 140 51 2 BiWy
47 | Wost VAFgIDIa b oo v cre i m e, 62 55,322 19,942 01,493 158 17 207 sy |
48 | Wiseonsin.......... e eremeaseeseamtestemeraeeaeanreras 140 106,273 54,087 57,182 302 72 8 Loewy |
40 | Al Other SEAEES .. . evnueirrarreanenaerrecneneaes 3 37,620 11,389 12,482 34 3 288 12y |

1 Contains data for system credited to and operating in an adjoining state. =

1Includes Distriot of Columbia,
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COMMERCIAL TELEPHONE SYSTEMS. 91
SUMMARY, BY STATES AND TERRITORIES: 1902.
PARTY LINES. MESSAGRS, SALATED OFFICIALS, CLERKS, WAGE-EARNERS,
i
Switch- "
hm}r.(lslnt ull
kinds. "
Number, | Stations. Tatal, Local. Long (i“c%tl’ll'"“e © Number, Saluries, ﬁ}"ﬁf{?&? Wages,

248,008 808,571 9,054 4,071,413,070 4,851,410,530 119,900,531 13,068 39,871,500 03,630 $26,200,005 | 1
1,320 2,022 70 40,040,758 45,548, 000 401,050 o 30,056 300 92,200 | 2
205 1,138 20 4,082,727 4,884,804 47,833 28 12,001 71 38,1850 | 3
(a2 1,617 125 36,718,883 35,041,037 774,046 41 98,230 438 135,049 | 4
19,636 66,702 372 177,450,002 175,043,040 2,407,043 (54 329,875 2,086 1,571,628 | &
4,250 16,308 a6 60,237,513 58,706,204 1,831,300 136 130,812 960 467,210 | 6
4,450 18,615 45 35,807,102 34,381,625 1,516,577 124 113,170 ' 030 344,597 | 7
047 2,117 21 8,962,802 8,780,328 178,504 36 22,988 13| 81,623 | 8
411 043 30 18,834,027 18,668,341 105, (86 40 20,8568 148 45,004 | 9
2,306 4,018 118 . 96,079,500 05,403,748 575,818 218 182,887 502 166,377 |10
450 1,615 3 6,309,702 8,171,216 228, 540 04 22,211 168 100,186 {11
20,060 64,475 782 516,214,001 510,860,240 5,365,721 1,382 Q67,766 5,880 2,268,617 |12
43 113 54 8,337,950 8,114,111 223,848 27 17,630 139 43,006 {13
7,187 31,087 Hias 286,207,532 281,206,040 4,001,492 451 227,064 2,711 834,080 |14
4,032 17,640 h61 172,778,419 169,030,333 3,142,080 332 177,667 1,726 b572,635 |16
1,202 4,383 258 58,172,208 57,125,113 1,047,186 141 73,087 813 220,204 |16
4,204 11,118 197 141,820,819 140, 854,810 1,976,000 250 164,220 1,475 . 401,780 17
2,543 6,068 02 08,074 , 018 07,001,308 475,007 88 (4,804 ao1 214,004 118
2,349 11,403 112 21,807,016 20,912,890 805,025 56 81,730 367 173,086 110
5,427 12,214 90 61,000,881 60,076,787 1,284,004 201 24,760 1,328 020,361 {20
15,034 60,022 235 183,115,320 173,800,806 0,814,424 1,185 1,182,210 3,524 1,742,820 121
4,083 13,208 70 234,515,840 230,770,268 3,746,582 322 217,060 2,131 084,135 {22
7,175 17,181 274 111,404,702 108,037,117 2,527,045 311 223,051 1,159 471,236 |23
1,487 3,730 94 60,300,711 50,868,300 511,408 02 50,080 428 116,045 {24
4,016 15,011 387 220,844,532 226,973,088 2,871,444 415 306,009 2,284 809,505 125
050 3,160 32 11,319,470 11,072,728 240,747 58 33,830 121 00,350 (26
2,004 10,589 199 71,150,107 60,030,028 1,210,179 114 70,091 133 307,727 127
206 803 10 11,986,874 1,341,082 44,702 13 573 22 8,808 |28
1,048 7,440 87 16,087,012 16,222,808 704,204 41 92,333 238 114,786 |20
7,018 28,230 249 56,171,223 51,388,170 4,783,047 410 277,707 1,804 982,023 |30
it} 177 12 4,207,020 4,201,000 36,200 12 8,027 30 16,503 |31
27,316 86,200 001 357,088,360 337,206,703 20,841,608 2,817 2,066,537 7,740 3,708,507 |32
554 1,644 124 365,801,008 348,480,007 441,901 T8l 43,752 305 104,860 |38
847 1,701 47 14,016,733 13,664,180 |. 361,647 22 12,871 147 0,117 |34
18,467 (0,541 706 562,344,151 540,992,704 11,421,367 702 488,270 5,308 1,054,080 |35
22 66 76 23,279,608 22,819,002 450,070 50 32,420 230 48,000 |36

3,420 12,220 114 34,843,008 34,320,206 523,403 127 27,820 G038 201,904
36,016 05,223 862 402,103,246 471,810,808 20,382,847 1,400 1,000,551 0,049 2,843,505 | 38
576 1,582 80 23,732,014 23,347,281 386,083 il 31,404 262 71,306 139
1,063 2,768 105 17,074,004 17,132,672 541,032 54 26,080 215 80,532 | 40
3,320 8,048 151 125,905,719 124,932,018 1,002,801 338 214,870 1,379 400,480 1 41
4,011 14,211 340 166,801,202 161,050,204 5,210,098. 311 220,640 2,030 816,008 | 42
979 4,132 22 11,755,130 11,477,368 277,762 [11:3 43,358 187 81,120 {43
2,039 8,805 103 18,011,807 18,377 414 534,483 02 20,476 237 08,200 |44
1,010 3,006 124 03,210,720 62,402,408 748,318 141 73,146 506 148,702 | 45
5,910 20,543 140 64,023,082 63,808,882 766,100 1L 37,499 1,100 608,950 |46
1,877 4,254 163 40,700,517 30,280,104 1,420,323 03 49,756 003 902,034 |47
7,737 23,400 304 08,033,072 05,481,076 2,552,207 200 109,363 1,433 514,100 148
1,756 7,118 36 23,026,120 22,032,107 ' 304,013 101 7,405 479 224 400 1 49

2 Tneludes aystems distributed as follows: Rhode Island, 2; Wyoming, 1.
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TELEPIHONES

\]

AND TELEGRAPIS.

TanLy 40, —COMMERCIAL TELEPLIONE STSTEMS-RREY ENUIS
REVENUE.
- - !
Nmnlwr i !
of gys-~ | i
STATE OR TERRITORY, toma. ¥ r(rnl\i\lmmu [ ent £ ; A
ryd (ross ‘ of lines ent from | e I Miseoln-
Total. ro‘,(r,ll,tlﬂ_ Dividends wiveg i {real eatute,| Iterest, Heaas.
condults, | i i
, f 1 :
b
| :
- BURSN § DU [ . ; PRSP : ;
United States....oooen..... et e 3,167 1| 886,522,211 || $X1,200,444 | $208,044 | 81,107,476 | $1,5M8, 504 ‘ %l.dmi U.»t 1,051, 4()0
Alabamalt...... N T . 43 528, 1006 477,411 4,008 | .m.'.'wu ; ;-...n
Arizonat...... Ceabmeaesaaame e aaeans Crrteeericanaan, 10 113,102 112,207 EXR 4130 (1<)
Arkansast. ..., O O N eamanann 76 565, 024 54, 612 104 4,000 M
Californin....... remseaasran preaan Ceaann eeenan Ceeaeans 12 4,087, 418 3, (600, 040 X RERUIH RN WA
LT U 10 1,137,180 1,108,000 {,........ ‘s 20,175 12,650 ¢ Lo |
! ! ! :
COMMECHEUE e o eseneeneenns, s e ——— 5 1,807, 062 L7201 ..o 184,450 7,717 | ERTI ORI
[ERAL0 TURUTY (( P feeemraterintntrantimenareanavans 3 180, 846 IR7 I 148 1,806 Q0N Liiey
Flotidadeo.oooonl, reertueateraraar ey ermesamensaans PR 211,787 103,080 1. Lehid | H A CO BRI
Georgla...... Peenrreanann eeseainas Creacrn e, 72 U2, 37 704,128 H,1u1 T, Lidw
Idahol.ooooiiaaiia., Ceveariretemieeaaatan fearanenaaaeaes 4 177, 282 107,578 |oovieeeen . s 3008 NIMY 301 ,
: | . :
Llinots....... et s vt reannaanaeas AU, 243 7,255, TR0 0,044,510 ..., RE R4 i, B 52,00 14,702
Indian Torritory....cvveninennnan, Cerearaeeee et a7 164,142 0,36 L WK I I R TR U PRI |
Indianut ..., amartsenaunes PETETTPIN O N 201 2,777,762 2,648, 68 241 TH MR LITANEE AR R I
TOWH et cur s i ianancarnnenanauannnnna Ceimeraararsnaaraanens 241 1,003,104 1 1,834, 684 1,005 FN LIk HATU 4T, vy M, TN
Kanapsd. ..., et munsann e aananan Cerereeamairas . 101 NTh, 306 BE&GOR Laviuvinnnns P KT FRSIT] ITIATIE I
Kentueky .. oeno... et aaaaas e Rd 1,374, 38A 1,845, 5 8,160 HRIRH) 10,687 75 iy heud "g
LOWBIANA e eve e, T . 14 KOS, 421 TREATT Lircininrreadmnvannorninns e [[RART] 1, T
Malnoe. ..., P P v eer e, 23 B, KO3 BT J L] 1 B, BTN
Maryland® oyeecneene e, e, eeraneas 16 1,616,647 1,400, 480 | 4 s f BT . W w,iM4
Massnchusotita....... ereanaareavaeiea. Crarrraeanes PO . 10 (3, 197,452 B T0R088 Loainiiaiin, WHLOTR [ 4 KTV [T
i
Mlehdgan. .o..ooooai.. Neraerasaenaaaa Mreasrruareaseantesasy B 77 2,498,428 2,307, 449 a7 A LN KT amans ! 40 N dh :
Minnesoto, eaeenenan. PR hreereeeaaene [ .. 120 1,802,050 1,784,671 .. KL 10,405 K7, s YN
Misglagipptlo..ooooL.. feremrenaeaaen e tar e meme e, 32 406, 474 IJHH‘:HS.’» raeasvnaen B i douhd KRS .
MIBROUM e et v nererenneenticnrrenanenonriranns [ 227 2,085,010 2 H()f: 207 L JLIPY] M0 i LT N1 Lt ;
Montana .. ..., tereraerreaanranes Careeseeesnmaaraaas ver A 304, (K4 UR6, 10 45 AR ‘\ 1,u84 14,97 % i
: 1
OISR« s veannes e e e 7 1,008, 570 1,000, 080 10,0 | t, 4 41,57 i’
Novado o oo iiiei e aaen e i . 0 3,740 3,380 R ST 2y
Now Hampsahire, ... .oeonn.. R, dhrr e e aarenae . 16 306, 030 AR, R4 X | AN eV 7
Now Jorsoy b, oo viviieannnn P, v reseensearaaenn 28 2,738, 005 2,631,000 [ LT (LRI 1,14 !
New Moxiao V.o ermenennn.n fanranan rvnen VTR 12 b, 448 S4,870 1., W £ 1
: : :
: I [ N
Now York......... v et eeeaan 170 00 10,349,187 || 14,086,746 231, K10 LALET0 L 5B, 100 LN I N
Novrth Carolna b v oiviii i cicieiaaen, Cerirrarearan Tl 35,017 420,108 3,004 1 1,024 HhE17 s
Noxth Dukotad. . ....... e e e ——————— 20 235,981 290,808 [ovunnnnnnnn. LUK 2,678 IR BN
[6) 15 1 T T T TR P [ PO 240 6,177,088 5, 80K, 400 21,040 K, 42 LNt v, 20 ]\ DUNNG
Oklnhoma U oiveniirennnnn.... Ceevennnenane freenaesaaan 2 208,002 205, 485 UL {0 P 2R -umi 1,45 |
I
Oregont.......... e T s 10 060, 483 B 05 |reevvrnene o ceneeeen, 7,170 LW e r
Pennsylvanin........ Chereere v B LT ki 8,076,974 ) 208,200 FL 087 244, 302 13, BRR 24, ) ! VAT s
Bouth Carolini b o, oo i v rarcrnaenaaaanes e an 284,203 bt P N A 14549 1h, 008 Wty
South Dakota'........ ST eeerearraranas R 4 285, 000 DIRANZ [eeve i e 1,88 1,480 3‘ T T
TONOSERO ., ... v\ e reemaeaairanaan [ EEET Cevesaas 30 1,243, 404 10,007 leeeennniils 43 7,419 R, : LRI
TOXBSrenenenenns s reeenee L s 157 2,484, 400 2,807,445 Jvurvrnininns 180 10,008 24,001 | 0,150 |
Utakh....... e aeas e r e, e eeenaas 5 243, 052 973,507 | oo 5,00 1,45 ] 14,0088 |
Vermont,..... Ceierreeeea ceeees em s A aiie vk eanea. 31 321, GO0 [L L., 4 T 30 U, fss |
Virginiato oo oeenn. fee v, e, 05 400, 831 S46,817 |..ooin., 7,877 4,798 :m,»m; R-F A
i : i :
Washington .. f.veeeen... temrree e e 4 089,030 T O U B, 8 L 6PBY
Wosth VIRINi L rev e e e 62 504,266 48,062 oLl i 8,01 8178 7 T B g |
WIBOOUAT . - e ve e eiaseeeeaannans 140 1,687, 080 1,542, 047 8,020 | S KR W, 2R .i..m t h2ay
All other stATeSeeeerennvanunn.n. e 3 805, 547 LU (122 NN IR TN 21, 534 20 l 10, 42 |
! . A A s T e, i f‘
1 Contalns data for system crediod to and operating in.an adjoining state, 8 Dofleit,

§ s A —
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COMMEROCIAL TELEPHONE SYSTEMS. 93
AND EXPENSES, BY STATES AND TERRITORIES: 1002,
EXPNSES,
Operating oxpensos, Fixad charges.
' Net aur-
General Rentals Intorost. plus,
Aggregato. operation | and royal- Rentals | myo. Dividends.
Total u%ul main- téus on h%- RI%ntals t()t (:lrc-l,gn- plmfm Miscelln- Taxos chxillnn.so
' onanco, | straments | ofMices,ote. | dults : NOOUS. . | X631 of lines.
&ndl(\gn’l and ! oo, traflie. On([]lolué,mg On ({:‘1]1)1';]0(1
1 oxpenses. | apparatus, st "
i A

$79, 804,410 1856, 501, 7406 /840, 382, 620 $2,832,361 | $2,402,070 $081,727 | $430, 000 | $815,000 $1,820,074 | $3,511,708 | 82,040,430 30,752 1314, 081,049 | 86,067,792 | L
448,020 314,312 273,013 10, 538 1,847 Lovvenvnene 1,002 1 2,402 03, 500 5,000 20,000 [oevvreens 44,083 80,176 | 2
75,004 iR, 508 02,071 2,020 4,022 |.. 207 128 435 2,000 2,048 Hoveinnnnn 213 38,038 | 3
430,872 308, 340 310,076 37,238 13,108 1.... 1, 689 6,200 18, 404 1,872 11,448 300 40,008 126,162 | 4
3,024,471 3, 106, it 2,038,045 104,021 87,543 1,542 5,444 11,570 130, 225 §2, 803 T 480 490,702 162,047 | 5
1,082,325 766,071 GOR, 305 37,402 30,088 loeueiniaiilirnannnnes 181 3, (82 3,410 27,887 |evennnnne-n 231, 609 104,865 | 6
1,305,284 8846, 830 813,071 48, 406 21,201 a7d 10 2,488 13, 840 44,154 26,220 eenrnenn 335, 226 02,378 | 7
208, 508 157,475 144,331 5,013 6,135 104 |, oenannnes 1,732 25,355 14, 017 7,024 1,001 2,230 118,602 | 8
184,821 136,425 1‘20.085 4,830 70800 evennniniifvenanannan 3,402 21,600 17,185 5,844 28 4,230 26,010 {. 9
761, 380 541, 485 465,104 20,734 80,717 Leeienvnees 4,400 5,404 118, 624 20,077 41,008 [ icannnnes 34,102 101,011 110 -
180,022 133,380 113,061 6,17 6,701 1. 200 1, 300 1,638 4,478 5,042 .oiiiaiaen 36,675 23,340 |11
6, 801, 402 4,002,103 4,300, 04 262, 108 200, 012 7,870 31,200 70, 040 85,730 175,039 204, 038 444 | 1,818,448 454,288 [12
103, 888 03,533 81,334 4,806 4,307 loooevannns 2,104 1,308 2, 689 1,200 2,386 Loiennnnns 4,111 40,254 |13
2,376, 688 1,750,060 1,663,180 60,004 63,883 [o.oaiveenn 04,300 | 30,804 41,241 202, 687 101,016 3, 280 247, 509 402,104 {14
1, 404, 821 1,207,604 1,057, 681 43,410 48,228 | oionees 15,678 42, 748 54, 820 54,110 28, 443 150 144,736 408, 283 | 15
0625, Hd8 520, 861 402, 328 20,218 18,001 {hovvinenns 2,100 17,5186 17, 8500 8, 740 10,008 Lovaandoin 58,745 240, 847 | 10
1,225,821 009, 524 %27,340 49, 054 25, 607 h72 4,705 1, 547 21, 410, 121, 570 35,901 12 157,820 148, 504 | 17
718, 4606 414, 845 359,317 40, 817 14,078 oeenvnanns 612 2 10,218 21,564 27,800 [ocnennnens 238, 040 84,855 | 18
508, 510 408, TH8 350,010 25,836 18,080 fivevrnanss 9, 800 8,481 3,004 20, 815 14,282 140 120, 041 28,888 |19
1,443, 624 1, 104, 641 000, 843 64,276 57,308 11, 308 1,116 1,540 44, 404 130,761 69, 320 20 108, 473 73,028 | 20
5,024, 513 4,200, 304 3,077,660 208, 006 236, 321 2087 1oeirnnennn 62, 4121 32,270 204, 345 300, 879 140 ¢ 1,114,470 202,030 |21
9,388, 188 [ 1,700,781 || 1,476,733 64, bd1 81,961 | .un- .| ssesd ] ms,072 193, 004 407,205 59,105 248 180, 608 45,140 | 22
1, 536, GRS 1,120,707 076,307 52, 688 43,188 331 3,200 53, 030 50, 608 76,275 49, 021, 05 204, 422 335,006 |23
438, 851 302, 827 273, 593 19,243 9,328 502 71 10, 484 12,081 11, 608 175 101, 476 57,523 124
2,400,278 1,767, 472 1,627,230 105,317 75,063 6,806 | 37,100 , OB, 285 156,221 112, 840 28 411,953 438,742 |25
275, 412 212, 847 174, 855 11, 486 11,837 1,867 13,013 1, BOL 004 10,066 {ouevanenss 49, 055 2R, 592 |26
048, 608 T, 770 (00, 008 42,060 21,268 Bt 443 28, 644 3, 030 6,363 OB, 070 [ ivivennns 115, 470 152,005 |27
20, 337 17, 242 15, 449 1,221 404 1.... 78 81 1,200 Odd |oovvennnnn 1,151 18,400 | 28
384, 685 300, 071 274,430 14,424 11,001 4,750 2, 084 13,700 6,710 00 56, 400 11,064 |20
2,707,121 1,087, 202 1,753, (090 08, 609 86,704 3,018 02, 074 04,670 1,961 60 500, 208 81,874 |30
306, 484 32, 200 28, 828 1,408 1,788 tavaarneenn 122 118 254 220 BOO Jevunannnes 2,065 17,000 | 3%
15, 801, 607 0,781,‘125 7,003, 026 578, 800 578,606 | 640,230 26, 051 45,744 101, 020 831, 603 051,002 |..aennn ... 4,876,751 541,400 | 32
207,727 241,219 210, 639 7,200 T043 foevnevanes 1,044 5,484 18, 562 7,374 7,540 400 22, 020 47,200 | 43
184,717 136, 470 115,984 0, 447 4729 e 44 9,273 7,139 1,720 4,730 305 | - 84,347 50,514 | 34
5,401,008 || 8,786,048 || 3,240,308 164,257 138, 600 1,083 | 162,204 | 88,106 171, 630 500,708 252, 243 420 601, 402 716,180 | 36
180, 200 100, 833 150, 869 3,080 6,230 [oeruiinens 1,202 1,774 5,084 1,373 4,800 Looeaiionns 7,060 78,883 | 86
425, 037 449,193 404,241 30,083 14,485 | evvreians 138 240 3,010 3,446 11,688 {o0vnvannnn 167,801 81,440 137
8,047,004 || 5,387,852 4,824,742 187,026 255,708 2,000 1 + 8,501 108,007 204, 508 450,100 200,243 |...... veeel 1,780,201 28,080 |38
248, 967 186,200 170, 405 B,857 8,688 [.evunenenr e 1,077 27,008 12,338 6,712 [veneninn . 16,048 35,200 |39
220, 380 162,174 148,027 4,483 4,080 {vennnnnes 305 4,008 3, 662 2,180 5, 583 5 52,786 50, 580 | 40
1,153, 811 873,807 708, 057 58,035 16,039 45 2,807 714 28,078 40,871 28,800 {vvarenran R 173, 065 80, 683 | 41
1,008,878 (| 1,683,327 §| 1,872,208 88,007 04,020 foaeenninns 82,821 | 24,787 806,040 78, 400 54,708 807 106, 033 516,622 | 42
270,130 215, 541 173,024 13,048 12,008 |... . 15,901 1,760 1,107 10,405 [aveniannen 50, 227 14,822 |43
202, 875 283,430 200, 380 12,270 7,812 lavevnrnnns 1,718 B,740 2,027 0,103 5,021 850 41,048 98,821 | 44
532, 380 300, 156 345, 860 16,0006 22,000 383 4,036 7,200 | 54,405 16,978 25,818 320 38,048 08,461 | 45
935, 556 778,837 709,125 41,368 96,050 11 esennenertomnnnerees Lol 2,001 36, 207 10,038 |.veerenns . 00,723 54,380 | 40
430,852 | 837,115 300, 047 10,005 16, 060 2 8,718 G, 560 18,771 20, 502 12,776 08 49,530 64,414 |47
1,313, 845 977,316 879,844 43,462 38,008 |..ouiiirer . 7,662 7,400 67,346 22,045 38,802 308 207,039 273,844 148
702,166 542,721 487,863 25,180 23,085 000 [vorrvrennn 4,803 1,000 2,248 25,808 |oenennrens 224, 080 73,381 {49

s Includes Distriet of Columbia, tIncludes systoms distributed as follows: Rhodo Island, 2, Wyoming, 1.
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TELEPHONES AND TELEGRAPHS.

MUTUAL TELEPHONE SYSTEMS—SUMMARY, BY STATES AND TERRITORIES: 1902,

B i ) ;
i SALARIED OF~ . .
TXCHANGES AND STA || parry LINES. j MESHARES, crllenars, w‘“’;.",;‘.;"‘“““
. : 'LERKS, ETC, .
Bta- — - e .
Num-| Sub. [Vions ar ] S.-;-)wlt_c;{k
STATE OR TERRITORY. | DO Of tMﬂle'S serib- Itele— A“tt‘." P Long
toms. | e erse [POONS | pubtic [or niek Other kinds. dis- daln. 1o
' wnda. | ox- o | DoY) S Toul, | Lol | tang | Nam | Sula- 0 v,
changes. g&?;};& tions. toll. ber,
tions.
) ' o | I
United States..| 994 | 70,015 |88,520 | 89,310 042 18| 884 |f 9,268, 77,581 042 | 09, LLL, 483 108, 433, 170 (708, 813 1 106 314, 200 S, 70
Alabama............. ; 4 00| 109 109 13 S O, 18| 109 21 100,185 || 108,000 | 1,185 O O L FT
CRliforni . . voweee.n ‘ 6 023 | 389 393 N 4 481 350 40 ssa708 [owiesn | e mr oL 4 s
Colorado. .. . 3 70 2% 28 |...‘ 3 28 flieaeenann 21,020 20,700 B20 e
Georgin.-. - . .- 6 177|109 110 P IS R B3] 100 2| 00 100,420 | 3,080 ool 2 1
THNOIS e veeeeeneanes 138 | 13,308 [16,717 | 16,831 163 feuenneen 41 {| 1,536 |14,078 163 [124,946, 071 |24, 885,100 | 61,862 30 L4e7 || Is0 ] 4Gy
INAIRNR e e vearnrnnnas 05 | 0,220 | 9,645 | 9,600 12 [oeeenn.. 92 || 1,013 | 8,581 112 || 9,360,038 || 9,243,463 | 76,570 95 | mass ll e ot
TOWR . eeneernenenennn 170 | 18,261 {21,107 | 21,865 108 5 23 11 1,754 |18, 265 168 (|20, 276, 319 ||20, 190,311 {166, 008 O Las ] 184 37,04
KNS e e vveemennns 1L 650 | 649 655 81... ] 61 615 § (| 526,845 1| BAS,80L | T84 [l T,
KontueKy e e evnvnnans 35| 1,308 | 1,034 | 1,071 2 37 116 | 1,006 7] 1LETL 745 || 1,260,084 ) 10,810 [l R 614
MBNC e eneeeieneeans 4 77| 104 106 {loereeenrsfernanns 2 | o104 ... 16,000 {1 116,000 o oo lecer oo e e "
Maryland...o..euu.n 1 81 43 52 7 9 18 43 5 5