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LETTER OF TRANSMITTAL.

Nmw Yorx, June 15, 1883,
Hon., 0. W, SEATON, ‘
Superintendent of Census, Washington, D, C.:

Smr: I have the honor to submit herewith a brief xeport on the ieo industry of {he United States, ‘Fhe
starting point in this report is the amount of ice consumed by twenty principal cities of the country, The
statistics of that subject were gathered by the special agents in chargo of tho eensus work in those cornmunities,
The figures cover the year from October 1, 1879, to September 30, 1880, which was the ice year corresponding the
most nearly to the fiscal year for which general census statisties were colleeted.  The winter of 1879-'80 happened
to be one in which there was a partial failure of the ice crop in a few States; and the figures representing
consumption in the summer of 1880 are, therefore, below the average of good years, Ilowever, they are & valuable
indication of the ice industry in this country. To the data collected by tho special agents of cities is ndded
considerable mabter of a general nature, obtained, incidentally, during & tour extending over nearly the whole
country, The growth of the ice trade has been rapid daring the lust ten years. There has been a lack of exach
statistics of the business, and ice dealers have long wished that an accurate and comprehensive report might be
compiled to clear away exaggerations and remove.all doubts as to tho real magnitude and extent of the {rade.
An effort has been made to render this report tho Dbosis of & futuro more claborato investigation, which will meot
this want thoronghly. An acknowledgment is duo to Robert Scott, esq., of New Yok, and Mr. Ballentine, of The
Knickerbocker Tee Company of that city, and to the officers of The Louisiana Ico Company and The New Orleans
Ice Company, of New Orleans, for valuable aid received, ' _ .

Very respectinlly, , ‘
HENRY ITALL,
Special Agent,

v



THE ICE INDUSTRY OF THE UNITED STATES,

THE RISE OF THE BUSINILSS.

Ice is ono of the natural resources of the United States,  Formerly regarded as worthless, of no possible ntility
whatever, it as como with the progress of the country in population and industry to be estecemed of the highest
value and to form an important article of commerce, Its formation in the winter season is eagerly awaited by tens
of thousands of men who make at least a part, if not all, of their living in collecting, storing, and diatributiug i
for consumption, and by their employers, who, as is now estimated, have $18,000,000 of capital invested in the
busmesg, and whoge profits are dependent upon thoe harvesting of a fair averagecrop of ice, The natural supply of
icd in the United States is almost beyond caleulation, In n good winter, not only are all the myriad lakes and
ponds of the Northern States, except o fow large and deep ones, frozen over to a depth of from 10 to 36 inches, bu
s are nearly all the running rivers. The water area thus coverced with ico 18 so large that the supply aggregates
several billions of tons. It would be difficalt to computo the exact quantity whiel forms in any given winter, and
no useful purpose wounld be subserved by any such caleulation, X6 is enough thabt the supply is immensely beyound -
any possible requirements of the country, Iow small a body of water would supply the United States with all the
ive it now consumes in ono year would not be imagined, until after reflecting that n sguare mile of jee, 12 inches
thick, weighs 700,000 tons.  As not over 10,000,000 tons of ice nre at present required by the country yearly, it will
be seen that any little lake having 15 square miles of surfaoce would yield an amplo supply of this valuable
commodity., It is not the quantity that forms in any given winter, however, which is of the greatest conseguenee,
Interest attaches only to the quantity actually harvested and stored away in ico honses in the different parts of
the country. The possession of such unlimited ice resources is of preat importanee to the United States, It isa
remarkable fact that in somo loealities the communities already pay out as much money for ice in the course of the
year as they do for fucl,

The people of tropieal conntriecs were ihe first to moke use of ico, and it was natural that they should employ
it to promoto their personal comfort during the warmer months of the year, The article was, however, beyond the
reach of the masses of thoe people. For many centuries ice was the luxury of the xich, 1t could enly Lo obtained
in smull quantities, with much trouble, and at considerable expense. Only those who were in power, or those who
were unasually prosperous in business, could aflord to consmmne it.  The first attempts at gathering and storing it
were in Asia,

In India, the Lirthplace of so many of what have since become great and worlil-wide industries; ice was
made by artifieial means. Water was boiled to freo it from the air it contained and was then exposed to the -
cooluess of the night in porous carthen vessels, or in hottles wrapped with web cloths, The evaperation of the
moisture on the outside of the vessels produced intense eold within, and the water froze solid in the course of the
night. Tee is still made in Dengal by this process.  Shallow pits are dug, about 30 feeb square and 2 feet deep,
which are filled, to the depth of a foot or so, with sugar-cane, the stems of dried Indian corn, or straw, On this
layer of rubbmh are placed, at dusk, flat porous earthen pans, filled with water which has previously been well
boiled. The dry northwest wind, which blows ab night, converts the water into jce through the ageney of evapo.
ration; and the ice, being free Irom air bubbles, is as c.le,ur and hard as could be desired, At sunrise a largoe force
of laborers go quiukly to work, removing the thin sheets of ice thus formed to a deep pit, into whieh they ave
rammed down and left to congeal into a solid mass, The same practice, in principle, is in vogue in China. In the
earlier ages of the Romans snow was annually collected on the dry plain of Hannibal's camp, on Mont Albanus,
and rammed into cone-shaped pits, about 50 feet deep and 25 feet in diameter at the top.  The pit was lined and

covered over on top with straw and prunings from trees to preserve the store as long as possible in the summer
. ‘ . .
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season. A thatehed roof was placed over the pit and the doorway was well covered with straw when not being
used. In summer the solidified snow was cut out with axes and picks and sent down to Tlome for use. Snowis
preserved in pits and caverns on ZBtna and Vesuvius in substantially the manner just described, even at the
present day.

In France, toward the close of the sixteenth century, during the reign of Ienry IV, snow came into use for
cooling liquors at the tables of the rieh. Its sale became near the end of the following century « profitable trade.
although never at any time a large one. The lack of rapid transportation on land restricted the trade, It is
surprising, in view of the great abundance of shipping in the north of Iiurope at that time, and the great need of
some means of keoping fresh the vast quantities of fish caught at sea by the Duteh, Iinglish, and Yortugunese, that
ice was not brought from Norway and Sweden by vessel to the southern countries. It seems to have been reserved
to a later age, however, to ship ice by sea from northern latitudes, to reduce its cost to a point within the reach of
all, and to male it an articls of common and extended consumption. The experiment was not attempted until the
nineteenth century; and indeed the whole matter of gathering and storing up ice in the winter time in northern
regions, and the shipment of it by sea and land to points requiring it for consumption, as a regular business, have
been the outgrowth of the last eighty years,

The development of the trade is one of the results of the progress of civilization. With inereased density of
population have come the growth of large cities, the discomfort of living in them in the summer season, a greater
luxury of popular taste, and both the inventive ability and the wealth to gratify the new desires which have
sprung out of this state of affairs.. The demand for cooling drinks and frozen creams, even in the temperate zone,
has become immense, and hag been a powerful stimulus to the ice industry. Besidos that, trades have sprung
up, especially in the United States, which ean be prosecuted only with the aid of ice, such as the transportation ot
feesh fish, meats, fruits, vegetables, and milk, and the manufacture and storage of beer, ale, wine, and butter; and
these and other industries have led to even a greater consumption of ice than that which is called for by the
gratification of luxurious tastes. -

The ice trade of North America was created and begun by Frederic Tudor, of Ioston, in 1805, The yellow
fever was raging in the 'West Indies. The need of ice was so great that the idea of sending a ship-load thither.ns
a specnlation occurred to Mr. Tudor. A quantity was cutfrom a pond in the part of Lynn now known as Saugus,
belonging to Mr. Tudor’s father, and was sent down by wagons to Gray’s wharf, in Charlestown, where it was stowed
in the brig “Iavorite,” purchased expressly for the purpose.. The shipment of ice has continued to center arownd
Gray’s wharf down to -the present day, extending, however, in both directions to other wharves. The first cargo
amounted to 130 tons, and the “Iavorite” sailed with it to Martinique in 1805. Its arrvival was heartily welcomed
Ly the natives; but the shipper lost $4,500 on his venture. In 1807, a second shipment of 240 tons was made by
Mz, Tudor, by the brig ¢ Trident,” this time to Havana. The enterprise wasanovel one, and was regarded with much
curiosity by American merchants, the majority of whom were in much doubt as to its probable success. Other
oceasional shipments were made, but all these early ventures were attended with loss and discouragement.
Cargoes wasted greatly before they counld be unloaded, and nearly 50 per cent, again before they could e distributed
to donsumers. The relations of the United States with Buropean powers were complicated.  Ships were interfered
with and delayed. At one time an embargo was laid, and for two years the country was ot war with England.
Aftor the close of hostilities, Mr, Tudor secured privileges that crowned his efforts with success, Tho British
govermment released from certain heavy port charges all ships bringing ice to the islands under their control, and
gave the enterprising merchant a monopoly of the trade. Jamaica was at that timo the most valuablo of the I3ritish
West Indies; and at the port of Kingston Mr. Tudor established regular ice-houses for the storage of iy eargoes,
which gave him a solid and permanent footing in the business. In 1815, the Spanish government gave him certain
privileges and a monopoly of the Havana trade, The business then became prosperous and profitable,

In 1817, Mr. Tudor sent a cargo of ice to Charleston, South Carolina. Like all the early shipments, it was &
small one, not exceeding about 2060 tons. .Things have changed greatly since that time-~single cargoes having
been dispatched from northern ports to points southwards exceeding 1,200 tons, In 1818, My, Tudor extended his
business to Savannah, Georgin, In 1820, he pushed on to New Orleans, and to accommodate his trade he buils
iee-houses there, to which the cargoes could be transferred immediately upon arrival. New Orleans soon became
one of the most important points to him on the coast. The city grew to be the largest consumer of ice in the
United States south of Philadelphia within thirty years of the shipment of the firgt cargo thither,

In the spring of 1833, Mr. Tudor tried the experiment of sending 200 tons of ice Ly sailing vessel to Caleuita,
in India. The waste, during the long voyage of & hundred and eighty days, was about one-half the cargo, and
although this loss was charged to the ice actually landed, it was found that ice conld De delivered in Caleuttn ab
one-half the ¢ost of that made by the natives. As in the case of the ecarlier voyages to the 'West Indies, money
was lost on the first venture to the Tiast Indies; but the practicability of the trade was established, and Mx, Tudor
persevered in it until it became a profitable source of revenue to him. :

In 1834, the originator of this extended trade sent a first cargo to Rio de Janeiro, in Drazil. Until about 1836,

the whoele husiness of shipping ice by sen to distant ports was carried on almost exclusively by M. Tudor, an<d his




EARLY ICE TRADE OF BOSTON. ' B

guecess earned for him the well-deserved title of the Ice King of the world, About 1837, his success attracted
others to engage in the business, They weve all at the port of Boston; and that city, being the birth-place of the
trade, continued to be the base from which operations were almost exclusively carvied on {for more than fifty years
from the beginning of its history. The port enjoyed the advantage of being able to obtain an abundant supply of
the best quality of ice, from ponds in the immediate vicinity, and, by reason of the magnitude of its shipping
interests, low freights to every part of the world; the business stead]ly increased, and was cs\tcnded to China,
Japan, and Ausfralia,

In 1842, Gage, Hittinger & Co., of Boston, sent a cargo of ice in the bark ¢Sharon” to London, England, o city
then dependent upon shallow ponds and o reservoir for an uncertnin and limited supply of not very good ico. Tt .
is said that the fancy iced drinks, so common in the United States, were then almost unknown in England. In
order to promote the consumption of the article he hiad to sell, My, Hitlinger exported several competont bar-tenders
from the United States to England, and introduced fancy drinks there, A Salom man afterwards chartered a ship
to take 1,000 tons of ico to England at $10 a ton. Many ventures were made in this diveetion, and {for a number of
years American ice controlled the London market; butb this branch of “trade did not always produce satisfactory
results, Norway ice could bo landed in England at smaller expense, and although American offorts to compete
with it were continued, they have finally ceased within two or three years., In 1880, Norway oven oxported a few
cargoes of ice to Amemm on account of a brief provalenco of very high prices hem. Many large fortunes wore
made in Boston Ly the e‘u‘ly adventures in the ico trade. Trederic Tudor bequeathied over $1,000,000 to his heirs
at his death, as the result of his energetic prosecution of the business he originated. e also left & large and
established Dbusiness to tho Tudor company which succeeded him. The following table, prepared in 1857 by M,
Tudor, will show the progress of the export trade of Boston down to about the outbreak of the late wars

E ]
* Yeors, Oﬂf‘fg}“:}a Quantity, )
~ Zons,
1800 nevosrianenss 1 130
1816umeniaren . 0 1,200 B}
1820, e veeiinnnne 15 4, 000 : .
1830, cmacsucnnanen 45 13,000
T [ RN 75 45, 000
1800, e aviiiarnnnn 403 | 140,000

AMr. Tudor used to claim that the ice trade to Caleutta and the Xast Indies was one of fhe imyportant forces
that preserved the general commerce with that pavt of 1he world almost exclusively to Joston, Ho was of the
apinion that it would have done the same in the commerce with China if the latter country had been in o more.
fuiet condition. In a short report to the Boston hoard of trade in 185 37, signed by Mr. Tador and Timothy T
Sowyer, it was stated further:

The freights paid to Indin amount to from 10 to 15 per eent. of tho earnings [they were from §5 to $10 per ton] for the wholo run of
‘the ship ont and home ; and it is enrned without cost ox deduction to tho chartorer or ship-owner, Se with vessels beund into the Gulf
-of Mexico. They take 50,000 to 60,000 tons annually, from which portion of tho business tho ownors dorivo on tho average $120,000
freight monoy, the shippers paying tho expense of loading and discharging tho eargoes. * * * This trade, fonnded onan articlo of e
w.lue, produces now a gross sale, at homo and abroad, approaching $1,000,000, and calls into wso other articlos Lioforo worthless. For
shavings, sawdust, and rice chafl, probably §25,000 are annually oxpended by tlw gaveral companics now engnged in shipping lce.  The
planing mill whieh used to be troublod or burnt deown by its shavings now lias competitors to pay for thom; and tho sow.mill in Maine,
to somo extent, finds n customer for what is in its way. Thess snall things, which Tormerly were o suhjucb of cost Lo got rid of, now
‘produee incomoe.  The average rate of freights for ico shipped nt Doston is §2.50 the ton elean and olenr to the ship-owner; therefors he
received from this trade last yoar §365,000 (o largo interest), and probably more prefit than any other interest whatever in the business,
Railroads and wagons were paid §100;000 ; laborers, §160,000; towns fur faxes forico priviloges and ivo in store, $1,500; and wharves,
320,600 to 525,000, There are 93 wagons n,nd about 160 hmses employed in distributing iee in Doston aud vicinity ;3 60,000 tons are thus
retailed, supplying 1,800 fumilics, hotels, stoxes, and factories. The benefls of jeo to steamers aud passenger ships may be considered, as
it has cansed the nuisance of live stock at soa to be discontinned; feo presorvos tho fresh provisions. Theve ure sevora] mmmﬁmlmea
which derivo nid from ice, Wo hear no more of winter-strained oil, it beinir now botior strained in summer than in winter. Salt and
ico malko tho freozing mixture in August, The fisherman i boginning 1o hinlf Jead his boat with ieo going to Massnehusetts bay, md
roturngwith the {ish as fresh as whoen first canght. * * * The leotrade was bhorn here in Ioston, and has been growing and e\mtding
itself with no successful competitor for more than half a contury, sud thero is reason to thinlk it s yot in its infaney.

It may bo stated here that the exportation of ice grow to suel magnitude as to warrant the construction of
three fine wooden barks by the Tudor company a fow years ago for their own trade. These vessels were the ¢ Ice
King,” the “Iceberg,” and the “Iccland,” each of 1,200 tons register. They did good servico for seyeral seasons;
but in 1880 the company was compelled to abandon its Tast Indin business on aceount of the manufacture ol ico
in the ports to whieh they had Dbeen trading for nearly half a eentury, and the vessels were sold.

As indicated in the foregoing report, the exportation of ice from Boston was accompanied by the growing np
of & loeal trade as well. In order to preserve a part of the crop for summer use at howme, Mr. Tudor stored it, as
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indeed did all the early ice men in this country, in subterranean vaults or cellars, excavated usually from hillsides

in the vieinity of the ponds. In this Le followed in principle the ancient custom of the Romans. Sometimes all"

that was visible of the ice-cellar was the reof that covered the top of it, The door was through the roof) sometimes
at the edge of the cellar. Xiater this form of storehouse was departed from so far as to leave three sides of the
vault buried in the slope of the Lill, the front of the house alone being visible.

Most of the modern improvements in facilities for cutting and storing ice are due to the inventive gonius of
Nathaniel Wyeth, the foreman of Mr, Tudor, and to John Barker, also in his employ ; and it was owing to the fivst
named of these progressive men that the old-fashioned vault was finally abandoned in favor of regular ice-houses,
built first of brick and then of wood, and planted at the water’s edge. Mr. Barker and Mr, Wyeth also invented
a namber of handy tools for use on the pond. The original outfit for ice-cutting consisted of little more than a
number of axes, a few long cross-cub saws, each with one handle, and a few ice-hooks. TPorous ice or snow was
cleaned off either with axes or a rude hand-machine called a serape. Tho taking out a supply of ico was a laborious
process, usually consuming the whole winter. In place of the clumsy implements of the infaney of the business,
horse-serapers, ice-plows, chisels, breaking-off bars, hooks, ote., of various deseriptions wero invented, about 60 in
all, which greatly simplified and Jightened the work on the pond. These tools, modified year by year in the light
of experience, and finally supplemented by introdueing steam-power and an endless aprou to clevate the calkes
from the pond into the ice-houses, have completely revolulionized the whole business, By their aid 100,000 tons
can now be cub and stored in the time formerly occupied in taking out 10,000 tons, not only inereasing the certainty
of harvesting a sufficient crop, but reducing the cost of the commodity to the consumer, ‘

There is on record one earlier shipment of ice than that made by Mr., Tudor from Boston, It is st 11(1 that in
1799 a gentleman in Charleston, South Carolina, chartered a vessel to go to Now York for a cargo, and that the
jes was cut on his ovder on a pond near Canal street and Broadway, No trade resulted from this pioneer enterprise,
liowever, Tho early ice-cutting of New York was done for the benefit of a fow marketmen who needed tho means
of preserving their meats fox the wants of the population. A pond inthe suburbs answered all purposes for many
years. Afterward some lee was cubon Roekland Lake, the purity of whose water made itsico especially preferred.
All the appliances of the early days wore rude. Theice was taken out in cakes of irregnlar sizes, and was hauled
away to the river on earts having wheels cut from logs of wood. It was sent to New York by sloop and tumbled
asliore, there to remain until the cargo was landed, when it was hauled away to thoe storehouses. This primitive
way of doing business answered until after the city began the career of expansion and activity following the
opening of the Xrie conal. More systematic methods were necessary, and various companies were formed with
large capfital, which operated at Roeeckland, Greenwood, Croton, and other lakes, and on the Hudson river above
Pounghkeepsie. Chief among the companies was the Rnickerbocker, whose founder made a fortune like that of M,
Tudor in Boston. This large and strong concern ruled the New York market for a period of twenty-five years.
Its managers adopted all the newest inventions in the business and operated on a very large scale.  They extended
their trade to Brooklyn in time, and they are now the principal mediam of supplying the two cities with ice, Of
late years, a Jarge number of new companies hiave come into the business.

In Philadelphia, the ice trade had an origin somewhat similar to that in Toston, except that the sick whoso
comfort was had in view were not residents of o foreign land, but were patients of the Pennsylvania Iospital,
The managers of that institution laid in a yearly supply of ice along in the first part of tho century, and often
having moro than enough for their own purposes, they advertised the surplus for sale. In 1811, Daniel George

- engaged in the Dusiness as o regular trade.  Others followed him, and about 1820 something over 1,000 tons was
being eunt yearly for the Jocal uses of the city. Two houses, each storing about 500 tons, are known to have been
in existence in 1821, one owned by William ILee, the other by Henry Molier, both deep cellars covered over, and
ono atileast of thum built of brick. Some of the ice was delivered to consmmers; but in the main the tmae was
carried on by offering it for sale from the ice house. Small lots of ice were expoxrted about this time, and fishermen
Degan to buy it to keep their fish fresh until they could bring their cateh to market. Twenty years later, the trade
had grown to 7,000 or 8,000 tons yearly. In 1830240, an impulse was given to the business by Charles Carpenter,
the founder of the Carpenter Ice Company, whose cuergy led to the harvesting of, annually, larger erops, In
1841-42, the local supply failed, and Mr. Carpenter imported what he required from the northern coast. 1o passed
by Boston and bought what he wanted in Halifax and other British American ports, bringing bacl hmge cakes of
thick, clear ice, weighing from 400 to 600 pounds apicce. The same year the Knickerbocker Ice Company, now
ono of the great concerns of the country, was founded by two old ice-men from New York, D, B, Kershaw and

Iloraco Dennett, who brought to Philadelphia the labor-saving tools and tho systematic delivery of ice in wagons. -

They crected in that year a 5,000-ton storehouse,and Mr. Carpenter built one of 1,000 tons, Jrom thatday to this
the ice business of the city has been steadily expanding, until it has reached a total ent of about 1,000,000 tons
yearly,

Following the lead of the eastern cities, all the commumtlcs of any size inland took up the gathering and
distribution of ice as soon as their population was large enough to promise the consumption of 1,000 or 2,000 tons
yearly., Allthe cities and many of the villages of the north adjacent to waters that freeze in the winter time now
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have ice-houses of suflicient capacity to carry along all the jee that will bo needed the following summer. The
lnrge cities have all grown into great markets for ice; and numerous small communities in the regions tributary to
them, favorably situated for harvesting good eropg, have developed a large industry in eatting and storing and
selling the ice to the dealers of the larger cities.

The introduction of the use of icointo certain industries bas been an important factor in building up this.
Losiness. Take, for justance, the breweries. The brewers comprise the largest singloe class of consumers of ice i
the United States.  They have found that the use of ico for cooling the wort and regulating the temperaturs of the:
fermenting and storage rooms cnables them to run their establishments the year around. It was the practice
formerly to suspend operations in the summer time and make beer only incthe cold weather, By rouning summer
and winter both, the capacity of the brewery is nearly doubled,  In fuet it is in large part duo to the use of ice
that tho manufacture of beer has developed so xapidly in the United States daring the last twenty yoars, A large
brewery will consume from 15,000 to 40,000 tons of ice a year, & small brewery from 1,000 to 10,000 tons,

Similar facts exist as to tho meat-packing establishments, which have grown up so numerously in the west
during reecent years, They need ico to run to their full capacity, and by romning thoe year around they give an
immense amount of business to the ice companies. Thoe growth of the business of transporting fresh meats, fish,,
froits, vegetables, and milk has also added to the cousumption of jee. In faet, ico having nearly doulbled the
product of these outside industrics and trades, they have, in turn, fully doeubled the produet of the ice industry.,
The exact consumption of ice in the whole country cannot be reported, but it is the decided impression of leading,
ice men-that if the exact facts could be known it would be found that the brewers, packers, and carviers of fresly
provisions now consume more ice than do families, hotely, saloons, and fee-cream establishments.

A large ice bhusiness has grown up in the sounth sinee My Tudor sent his fivst exporimental cargoes fo
Charleston and Savannah. The sapplies all camo from the north at fivst, but duving the last ffteen years o large
business has grown up in the manufacture of artifieial jee.  Nutural fva continues to bo sent to the seaports of (he
south by northern operators, but inland as the south the trade is loeal and now almost wlholly in artificial ice,

The following are the statistics of the trade in (wenty prineipal cities in 1870180

; " Value of
oo of iy Tt | Tom el nd | sl el
aumption,
Boston, Dasstehigetls «cvevmesvevsminon G, 000 BRI, 600 #1, 026, 060 *
Providence, Rhodo TSN cusieens vavune 41, 000 13, 000 120, 000
Now York, Now York..ceevnvcniinniann 1, 8RS, 000 g, fitw 1, 100, 000
Trooklyn, Now YOrk ovieweicerscaresann FER, (100 M, BOU 1, 000, 000
Albany, New STork .vueeeas » 11, 500 o0, U0 200, 000
© roy, Now York. vceaevnan B2, (0 T 43,600 205, 000
Bullo, New York cvevvenseeresscsnnens 100, 000 06, eoo 425, 000
Jorsey City, Now JeMHOK cvuvvraens vennne 51, 600 33, 550 €70, 000
Nowark, Now Jorsey ..e... Ceeaas &0, 400 52, 600 360, 000
Cleveland, Olio...avvaunn Mndidcanvasarans 146,500 149, 80D 120, 000
Cinclunatl, 0110 c.vviven waeeans [ 283, 000 01, 000 1, 200, 000
Chieago, THMoI8. ccovernnnen PSSR, 710,000 0570, 700 #,400, 000
® Detrolt, Aliehigan. ooooaniiiiann [OPTRPN 145, 850 108, 450 a0n, 4ol
Indisnapolis, InAL . c.eariivenas vunaas 70,600 01, 250 025, 000
TLouisville, Kentueky cvmeeenianne 43, 000 45,100 1130, 000
Saint Louls, Missoud........ . a7, 000 B, 610 1, 400, 400 B
Philadelplifa, Pennsylvania...... ene 700, 000 77, 00 1, 050, 0e0
Daltlinore, Murylomd veevnvivannn vaaree 1673, 009 134,100 1,200, vo0
Washington, Disteict of Colmobim....... 75, (00 mh4u0 | 000, 000
Now Orleans, Tomdslang «o.ovioinnnan i3, 000 31, i 815, 600

The total yearly harvest and consumption of ico in he United States are not clearly known, They can,
however, bie conjectured, Lwenty leading cities with a total population of 5,930,000 inhabitanis consumed 3,961,000+
tons of ice in the census year. Desides thoso 20 citios, there are exactly 200 communities in the ice belt of the
country having moro than about 9,000 population each, and {hus large enough to warrant @ lo al business in the
cutting and sale of ice. These 200 communities have a total population of 4,510,600, Tho eonsumption in the
large cities averages almost exactly 2 of a ton of jee per head of population. In the smaller communitics, the
consumption would be less, owing to the greater simplicity of life and lack of industries dependent upon ieey and
wouldl average not more than about § of a ton per capita, according to the best datn I can obtain, This would
indicate & consumption of from 1,000,000 to 1,250,000 tons per year in the 200 smaller communities referred to..
In communities of less than 9,000 population there is some gathering of ico by individuals, bub the aggregate i
tho United States would be small, App’éamnées indicate o total consumption of ice in the United States, in the
eensus year, amounting to 5,000,000 to 5,250,000 tons. Fhe harvest would be (allowing for waste) about frome
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7,800,000 to 8,200,000 tons. These figures are presented not as a result definitely ascertained by complete statistics,
but as ap estunate based upon the Lest information at hand, and in response to the demand for such an estimatu
from the persons engaged in the ice business of the country. (

The months in whieh ice is nsnally cat are Jaunary, February, and March., Consumption takes place chiefly
from May to October, both inclusive, The demand begins early or late, and is more evenly distributed-through
the year, according to the latitude of the city and the character of its industries. In the north 80 per cent. of the
.consumption is between May 15 and October 15 of each year. The following table shows the percentage of
.consumption by months of the several cities named, as exhibited in the returns for 1880:

Tew [}k‘gl‘f Philadol-
Month. Boston. bogker Iml*:g“o:‘gl Baltimore, | Clevoland, | Cincinnati.| Chieago. | Detroit. {Saint Louls,
x"]‘:ﬂ({’lg,"“‘ panies.
ATIATY caaeiieerainas S PRIN vemeres 1.9 5 2 %87 L7 3 6.5 .0 4.4
Tobrary ..o.... 1.0 4.7 58 8.1 1.6 3.8 3.2 0.4 10.2
March ..., e 31 ¢ %8 7.2 8 55 a1 0.6 7
P S 3.8 0 6.1 7.8 58 7.8 6.5 1.4 11.8
DAY ceeenaiiinan arrresereaterreasatasenn taneasommman 11 0.4 L4 0.2 1.8 10,3 ] 3.2 8.4
-June, 1.7 12 13. 4 12,4 .7 05 11,8 - 4.6 1L.a
July ... 19 18 19 17 18,6 1t 10,1 RRES | M
Angust ..oooieanen 17.6 12 17 14 18,5 10 15,3 20.8 13
‘September 13,0 10,5 13,2 10.1 10.8 141 12,4 1.6 9
Qotobor.ooavvinr ., . raae 9,2 8 7.8 10.4 4 6.5 8.0 26 44
November .... 4.4 5.5 3.8 3.0 20 4.4 4.2 1.0 L8
Decembor......... PRI RPN ] 2.4 ] 2.8 2 L7 31 5 0.8 1
100 100 100 100 100 100 100 100 100

HARVESTING AND MANUFAOTURING.

The general law of the formation of i¢e is that freczing takes place when the temperature of water is reduced
to 320 Fahrenbheit. Salt water does not freeze nntil it is cooled to 282, Water does not need to be still to freeze.
«On the contrary, when absolutely motionless, water can he reduced to a tempemture of 1459 before the formation
of a particle of ice, a slight agitation then, however, causing erystalsto appear at once. In o lake, pond or river
the whole body of water cools down to 409, its 1)omt of maximnm density, before 11*00/,1110' over, It has been
«liscovered by the Unitéd Stales Signal Servmo officers that the water usnally stands at that temperature for
several days Lefore the formation of ice, When the lake or river has cooled to 409, and the atmospheric air
stands at 320 or less, ice forms on the top of the water during any few hours when the surface is not ruffled by a
breeze. Crystals shoot out in every direction. The interstices are filled with other erystaly, until a thin film of
solid ice is formed, and then by the same process the film grows thicker and thicker with eaclh succeeding day
«luring which the temperature of the body of air above remainsg below 320 Fahrenleit, . The colder the weather and
thoe steadier the freezing, the denser and clearer the ice, especially if upon the surface of ariver. So that in the
more northern latifudes and on the rivers, as in the states of Maine, Vermont, northern Wew York, Michigan, and
Wiseousin, the ice is usunally havder, elearer, and slower to melt than that which is formed on the southern edgoe of
the frozen region. The hardest ice in the world, and the slowest to melt, is that formed on the tops of high mountain
peaks, where it ig exposed to severe and protracted cold, \

1t was long supposed that ice was an exception to the general rule governing the expansion and contraction
«of bodies near the melting point. In the light of later seience it has been disclosed that the phenomena which
ceur inice are characteristic of all solid substances, although in ice there is an exaggerated exhibition of it.
Considering frozen water as a solid substance, its performances are strictly the same as those of other solids,
“When the temperature of any fusible substance is raised it expands in volume until it reaches a certain maximum
point.  Ag the temperature increases tho volume contracts until a point of maximum density is reached, after
which, with increased heat, the volume will expand again until the substance changes into vapor, at which point
thero i8 a further large expansion. Iece at 1000 below zero is intensely hard and compact. At 162 iece is of the
sume volume and density as at 820, From 109 it expands with heat until 240 is reached, when it contracts again.
At 320 it melts, but still con’macts in volume, until the temperature rises to 409, when it begins to expand, and
‘then goes on expanding almost indefinitely. True ice of 16° tempey atura,.perfectly pure and {ree from all trace of

air, will sink in water of more than 480, The changes in volwne near the melting point can be represented by a
«liagram, the curves being true parabolas, as follows:




1OW ICE CONTRACTS AND EXPANDS.
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The fact that ice continually changes in volume with the temperature of the weather is illustrated to those
who live in the neighborhood of ponds and lakes by the continual booming of the ice during changes of weather,
On a clear cold night the whole hody of the ice contraets, and cracks are rent in it with such force that thers is a
report like the discharge of & cannon. .Again, in the spring time, when the temperaturo is rising, the whole field
of ice expands, and either shoves up on the shore with a force thab cuts down trees or it lifts and breaks lero
and there again with a booming sound like a distant battle of artillery. Young people whoe are skating at night
when.the ice is booming are often mystified and alarmed at the phenomenon,

The waters 1)101'01*10(1 for ice-cutting are small deep lakes away from towns, whero the water is pure, and
rivers which are not contaminated by the drainage of towns and cities. Pondice is aptto e {ull ¢f white streaks,
composed of minute bubbles of air, and the presence of air iy disadvantageous, as it renders the cakes porous
and liable to waste rapidly both in the ice-house and in tho wagons, cars, and ships in which it is distributed.
A current through a pond makes the ico better and the pond a more desirabloe place to eut. As o rule, the
clearer and more transpavent the cakes tho denser and more lagting is the ice. Thero is no better product in the
country than that which is talien from the rivers of Maine, The streams come down from forest lands and the ice
usnally forms on them atb & temperature nearer to zero than to 320. Opaque ice usually indicates the presence
of air, but this is not always the case. 'When snow falls on good clear ice only a fow inches thick, and there is
doubt about the continnance of cold weather, tho field is often sunk or overflowed by boring holeg 3 or 4 feet
apart, so as to admit the water to the surface of the whole field. By coming directly in contaet witlt the cold air
. the mingled ice and snow quickly freeze, producing often a total thickness of cako suflicient for immediato catting,
Tce thus made is often opaque, but is not considered as necessarily inferior on that account. It shows good hstmw
qualities. On account of the appearance of the ice of this character, however, it is never harvested, except in
emergencies. A deep lake is preferred to a shallow one, and a deep gentle river to o lake, becauso of there being
less airin eacl case successively in tho ico formed. There is always air in water, but in a deep lake the water cools
to the {reezing point more slowly than in a pond, giving the water more time te part with its air; and. in & river
the current carries along the minute air bubbles and to a great extent prevents them from being entangled and
locked up in the erystals of the growing ice. These points were formerly not much regarded, buL in thoe light of
tho experience of the last fifty ye'u's thie companies now keep them in view in locating the scenes of their annual
operations.

As a rule, ice-cutting in the United States takes place in the months of January and February, and in the
early part of March. When ico is thick enough for operations to begin it is seraped, if covered with snow, and,
it rough and wavy on the surface, is sometimes planed. When snow continues to fall the ice is often seraped
from G to 8 times. This work is performed with machines drawn by teams of horses. There is no fixed rule as to.
the thickness ice must attain before being cut, It depeunds entirely on circumstances. On the lower bonndary
of the frozen belt, as for instance on the Hudson river, in Pennsylvania, Maryland, and throughont the Ohio river
valley, tho uncertainty of settled weather, especially if the season bo late, makes it advisable to cut as soon as ice
G inches thick is obtainable. Ifurther north the companies usnally wait for o thickness of ten or twelve inches,
In Maine 15 inches ig thick cnough, although during the winter much iece is harvested f{rom 20 to 30 inches in
thickness, Ice somelimes forms 3 feet tluck, but the cakes are then too heavy to handle cconomically, When
the snow has been c¢leared away the field is “ prospected” for the best point to begin eutting, Ileles are bored
and a measuring rod is inserted to test the thickness. The rod is marked off in inches, like a pocket rule, and the
lower end is turned off ab a right angle to hook on to the bottom of the ice. Xt pays best to cut the thickest ice,
oven if a smaller gquantity of it be gathered ; and, all other things being cqual, the preference is given to that
part of the fleld above the ice-house, if on & river, in order to gain the help of the stream in floating the detached
ice down to the house. The further away from the honse the cutting takes place the more the time, labor, and
money required to harvest the crop, especially as the channels for floating the calkes to the hiouse are always apt
to freeze up over night, and the longer they arve the more the trouble of keeping them open.

When the scene of operations has been chosen, the fleld is immediately lined off into squares. Two straight
lines aro run, ag in land surveying, at right angles to each other, a surveyor’s theodolite being the best instrumeont
for the purpose. The lines are marked on the ice with the straight edge of a plank., The real work then begins.
The first of the iee-tools proper comes info requisition. This is the marker, an implement like @ low plow, with
gleven cutting teeth, one Lehind the other, cach tooth a little longer than the one in front of it.  Drawn by a horse,
tho marker is steered by the plow Landles along the course of the straight line scratched on the iee, which it sinks
at one cutting to the depth of 3 inches, The marker is then turned around, a sliding guide is placed in the line
just made, and the marker is draswn back across the field again, cutting o fresh seam, 3 inches deep, at o distance
of 22 inehes from the first one, The guide regulates the size of the blocks, the regular width being 22 inches.
When the field has been lined off in one direction o fresh set of lines is run in at right angles, dwldmg the whole’
field into squares usnally of 22 inches, If tho ice is thin the field is often lined off in Llocks 22 Ly 30 inches. A
{avorite size for the New York market is 32 by 22 inches. In Maine and in Massachusotts the Llocks are often 22
by 44 inches, and sometimes 44 by 44 for convenience in shipping to distant ports,
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Thoe next implement used is the ice-plow, the most important one connected with hinrvesting the erop, It is
made on the same principle as the marker, except that no guide is necessary, It is constructed of six different
sizes, governed by the thickness of the ice and the depth to which it can be safely and usefully cut. The sizes are
respectively 6, 7, 8, 9, 10, and 12 inches, and the number of tecth varics from 5 to 8§ The objeet of the plow is to
cut the ice-field to about two-thirds tho depth of the ice into cakes and bloeks whicli can be readily detached
with hand-tools and floated off to the ice-houses. The work is done Ly horse-power, the teams being attached to
the plow with about 10 feet of tug-rope. The plow is run through the grooves cut by the marker, each passage of
the plow sinking the groove 2 inches, It is run back and forth until the requisite depth is rem,hed A channel is
then opened through the field to the ice- houses, and the process of storing begins,

The 1co next to the channel is, however, first planed by horse-power with a machine consisting of two parailel
smooth Llades, which run in adjoining grooves in the ice, and carry hetweon them o knife, set, as in a carpenter’s
plane, to cut to any required thickness up to about 3 inches. A seat is rigged up for the man who drivey the
horses 50 that his weight may keep the plane steady in the grooves. This implement is made in the best possible
mauner, in all its parts, and care is especially taken to fit into it a knife of the best cast steel. :

The favorite plan is to begin detaching the ice from tho field at the farthest end of the channel. A steel savw,
from 4 to b feet long, is used (sometimes a breaking-off bar or chisel), and a sheet consisting of about a dozen squares
of ice is separated from the field and started down the channel. After a spacoe has been cleared the ico is sawn off
into large rafts, 12 by 30 cakes in size, which are separated into sheets on reaching the channel. Thoe most
approved plan of getting the rafts to the channel, and tho sheets to the house, is by towing them with n teamn of
horses, or even with a single horse; but sometimes an ico-cutter will wallk ont on the floating raft and pole it along
to its destination with a fool called o look, consisting of a long, light wooden handle, fitting at its extreme end
with a gpike on one side for pushing and a hook on the other for pulling., Sometimes the channel is lined with
men armed with hooks, who pole the detached pieces along without leaving tho main field. 'Whoen horses are the
motive power o tow-line is used having a grapple which catches the after end of the sheet,  'When the floats arrive
ab the ice-house they are separated by light breaking-off hars, either into single cakes or into squares of four eales
each, for hoisting into the lhouse and stowing away. It is a common practice with firms owning large houses {o
make plank walks or landings out along the sides of the echannel near the shore, and ab the foot of the inelined
planes, for the ice-men to stand upon \vlule wielding the tooly by whose aid the ice is separated into cakes and
pushed along to tho planes.

The house into which the cakes are now hoisted is quite a dlﬂemnh nﬂzur from thoe covered pit or cellary, or the
hill-side cave of from sixty to eighty years ago. It is sometimes of brick, bub usnally of wood——a large, boru-like
strueture, planted at the edge of the pond, lalke, or river, in alocation which is dry and well exposed to tho sunlight
and air, and where also it is readily accessible by barge or schooner, if its contents are destined for shipment to
distant markets. Damp localities are avoided. One of the worst encmies of ice is moistnre. The outside of the
house is painted, or whitewashed, a glaring white, to refleet as much as possible the rays of the sun in summer; and
the walls and space under the rafters are so arranged as to be almost impervious to the heat of tho outer air.  These
long white buildings are conspicuous objeets in the landscapes of the IHudson and Kennebee rivers. 'Lhe size of
the house is governed in part by the producing capacity of the body of water at whose edgo it stands, and in part
by the magnitude of its owners’ business. It is usual to divide the houses into “rooms?” from 30 to 35 foet square,
. each holding about 700 tons of ice, the rooms being 30 feet high, and & ton oceupying 424 to 45 cubie feet of space.

Rooms are often large enough, however, espeeially in Maine, where threo or four are thrown into one, to hold from
2,500 to 3,000 tons of ice, . In a few cases a room has been made to hold from 4,000 to 5,000 tons, A medium-sized
house is one whieh will store 10,000 tons. A large one will accommodate 60,000 tons, As ice will waste from 10

0 25 per cent. in an ordinary house, especially after it is opened, and as there is o total waste in all of 40 to 55 per
cent. before reaching the consumers, it is usnal to build with o capacity a third larger than the quantity which is
expected to bo sold in the course of the year. The cheapest lumber that ean be bought is usnally employed in
construction. Spruce, hemlock, and white pine are the favorite woods, with piteh pine for sills, and hard wood in
the main rafters. The roof isshingled with cedar, or some other good quality of shingle. About 175,000 feet of
lumber are required for a 10,000-ton house. The frame of the house is erccted after the usual fashion of frame
buildings, and is generally of spruce, where it ean be had. It is hoarded u) inside with hemlock, and outside with
white pine, the spaces between forming an air-chamber clear around the house, whieh, when ventilated as it ought
to be, keeps the house dry. In the majority of houses tho frame is not sided up outside ab all; but experience has
led, especially in the warmer localities, to the boarding up of both sides of the frame, and the practice is o growing
one. The roof is built in such manner as to have plenty of loft room, On tlie side of the house toward the water
there is a doorway in each room, extending clear from the eaves to the foundation, As the house is filled with ico
this doorway is closed up, five or six feet at a time, until it is sealed clear to tho eaves. Preparation is made for
stowing away the ice by packing the walls of the house. Light studs, about 3 by 8 inches in thickness, are placed
- against the matched hemlock or pine boarding, which covers the frame of the building, and these studs are in turn
boarded up to the eaves with matched stuff. In the Lest houses felt*or manila paper is tacked over the studs,
before the boards are put on, as an additional safeguard. The space Detween the studs is then filled with dry
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sawdust, charcoal, shavings, or any other non-conducting clean refuse that is easily obtainable. The floors are of
earth, covered with charcoal or sawdust, and then boarded over. Troper drains are made across the floov of the
building to carry off the drip from the store of ice. A marrow inclined plane is next built from each room into
the lake or river for hoisting the ice into the house. The proper angle of pitch is from 400 to 45°. The inclined
planes are simply, but stoutly, made, with strong side timbers, secured to each other by cross-picces, which are
floored over with battens, the spaces between the battens allowing the water to drip from tho cakes of ice to the
ground below as they come up the plane.  The Lattens are sometimes faced with strap iron. The elevating is done
by an endless chain driven by steam-power. This chain carries a series of wooden hold-bars, or buckets, whose
mission is to catch the cakes of ice, one by one, as they are poled up to the inclined plane in the channel below,
and draw them steadily and swiftly up the plane until they reach the proper point {for delivery into the house.
Every five or six feet in height from the ground there is a delivery run, or shoot, built like the inclined plane, open,
leading from the plane into the house, and these are made use of, in turn, one after the other, as the rooms fill up,
until the last one is reached at the top. The runs are usually iron on the face of the battens.

Two systems of elevator-chain are in use, the overshot and the underkhot. Inthe overshot, the chain carrying
the liold-bars moves up theinclined plane, then over a wheel, and down perpendicularly to the ground, and thenes
horizontally to the water. In the undershot, the chain returns to the water down the top of the railing of the
inclined plane. Botlh systems have their advocates. Driven by an engine of about 20 horse-power, these elovators
have. o capacity of raising about 175 -tons of 12-inch ice an hour, which is as fast as one man can feed from the
channel and 20 men stow away in the house. The chain moves at the rate of 100 to 110 feet per minute. When
speeded, and when the ice is thicker than 12 inches, from 400 to 500 tons can be raised in an hour; but, in that ease,
a large forcoe of men would be required to feed and stow away. The ice is packed m\my in the house in regular
layers, the cakes being kept slightly apart, both to allow the water in melting to run away, and also to prevent.
the cakes from freezing into o solid mass.  Near the top of the house, they can be placed in direct contact. When
the house is full, theloft under the roof is filled with hay to protect the store from the heat of the sun in summer, It
is surprising how long iee will keep in a house properly built, packed, drained, and ventilated, into which the ice
has been put hard and dry, and which is closed for the season in freezing woather. There is always some waste,
amounting at times to from 10 to 25 per cent.; but in a first-clags house, in which attention has been paid to eveny
detail, ice will keep for two or three years, with no more waste than that during the whole period. It may be
mentioned incidentally that the cost of wooden ico-houses, with machinery, isfrom 75 cents to $1 per ton of capacity,
according to the local abundance of timber and mte of wages, The cost of brick houses, with machinery, is about.
&2 pex ton of capacity.
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12 THE ICE INDUSTRY OF THE UNITED STATES.

Returning now to the ice pond: The ice was left floating in the channel, broken into calkes of the right size
for storing, The steam-engine propelling the elevator apparatus is started, the engine being generally placed in
a shed at the foot of the iee-house. One or two men pole along the cakes to the inelined plane, where they are
-caught in succession by the hold-bars and carried up to a trap which admits them to the first shoot or delivery

. runs leading into the house. This shoot is set at a slight piteh toward the house, and the heavy cakes slide down

" with great rapidity, one after another, covering the floor of the room in every direction. A force of men inside
quickly eateh them with pole-hooks and arrange them jn regular array until they cover the floor. Another tier is
then made, and anotber, until the height of the shoot is reached. Operations are stopped long enough to close the
‘trap at the entrance of the shoot. The trap leading to the next shootabove is opened; and the process is repeated
until the house is full. As already indieated above, a smart man or two feeding the cakes upon the elevator will
keep from 15 to 20 men busy inside one room, stowing them away; and to keep them all busy will require about
100 men with 10 or 12 teams of horses, at work out on the pond seraping, plowing, and breaking up the fleld.

One of the important details of work out on the pond is ta take care that water does not flow into the grooves
ent with tle plow when a raft is detached. In freezing weather all the-work of the plow would be undone, if that
were permitted. To prevent it, calking irons (long bars fashioned at one end into & chisel) are used to stop up the
ends of the grooves with ice chips. Amnother matter requiring attention is keeping the channels to the house open
over night. Each ice man has his own plan for accomplishing this result. Some clear the channels of all the
refuse ice at night and leave them full of new slicets to be towed to thelouse in the morning ; they can be casily
‘broken out and sent along. Sometimes the men turn the sheets over before leaving them, so as to prevent the
grooves in them from filling with water and freezing. Some foremen leave no ice in the channels at all at night,
" but run the risk of their freezing over, and then set their whole force at work in the morning for an hour or two
clearing out the channclg for the resumption of operations, Sometimes the channel is kept open by towing n
block of ice back and forth all night. Amnother feature of work on the pond now is' the rapidity with which
business is pushed after cutting has begun. Tho reasons for haste are the liability of the open water to freeze

. gver, the danger of changes of tho weather, especially of raing, and the general economy of quick work, It is not
unusual in the states, where the ice is thin and linble to be spoiled by a change of weathor, to rush matters so fast
a8 to fill the Louses in from six to twelve days. 1n the regions where severe and settled weather can be depended
upon the erop is usnally harvested in from fifteen to thirty days. In all cases, however, it is the practice to push
.the work with energy. The employment of a large force of men is accordingly called for. To fill & 25,000 ton
jce-house, about 100 men with 10 or 12 teams aro ordinarily engaged, and sometimes about double the number,
Alter the house is filled the ice is covered with sawdust and the house is closed up as before stated.

The tools now used by the ice-men show a remarkable appliance of inventive genins, The pioneer ice-cutters
had nothing exeept the ax and a large cross-cut hand-saw. With such simple implements they were a long time
in harvesting even a small quantity of ice; and when they had brought it ashore they were without convenicent
facilities for transferring it to the storage- houso. TFor fifteen or twenty years a great many new implements were
experimented with, Some were failures. Many had merit. Plows were finally thought of. They were at first
made with wooden beams, the teeth being iron, tipped with steel, and widened or upset at the points, One
alteration, after another wag made in the plow. Chip spaces were cut in the narrow tecth, so as to let the plow
ran to its full depth in the groove, leaving only the heel and toe of each tooth to be filed. Improvements were
made in the curves of the teeth, and plows were then made of solid iron and steel. The patent clearing-tooth
was invented as Iate as 1872, Among the devices brou ght out was o patent gig or light wooden frame, swung on
aTope and pulley for Lluvating ice into the house or transferring it from car to ship. Dreviously the only means
was the common pulley and rope and a pair of tongs, worked by horse-power. Both devices have since been
nearly supers eded by the endless-chain clevator, worked by either steam- or horse-power. The endless chain las
also been applied within o few years to the handling of ice on wharves, especially in Philadelphin, where the
blocks of ice taken out of vessels are carried along the wharf Dy the chain and buckets and up an inclined plane
‘into the store-house. Leaving aside the machinery for elevating ice, the ice-tools of the present day are 60 in
number. The majority of them arve used at tho ice-pond, the rest by the retail (lealels in distributing ice to
-constumers. , The principal tools are thoe following:

1. Scrapers for elearing away the snow; 2 styles.
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2. Cast-steel ice-marker with swinging guide. ' o

3. Iee-plow, cast-steel, made of various sizes, with 5, 6,7

y and 8 entting-teeth, to eub miywhere from 6 to 12 .
inches deep.

S

4. Iand ice-plow, 6 inch.

; ©YOL 2342
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5. ILce-plane,

6. Lce-saw, for opening channels and separating the rafts and sheets from {he field ; also used by small firms
who ent without the aid of a plow.

.

7. Grapple, for towing rafts and sheets by hovse power along the channels, and also used for hauling blocks

up the inclined plane by horse-power when no endless ebain iy used.
7

9. Breaking-off bar, the ice-cutter’s handy tool; the broad blade is for detaching large sheets, the small blade
for splitting off the smaller bloeks, _ . ‘ .

10. Calking-bar, for {illing the grooves in the ice with snow or ehips to prevent the flooding and freezing np of
the grooves, ' :




[w13

ICE TOOLS. _' B

11. Bar or packing-chisel, for loosening and trimming ealkes,
18, House-bar, for separating the smaller calkes from each other, .

1

oo

¢

14, Splitting-chisel; a light serviceablo tool for scparating the sheots into calkes,

15, Canal-chisel; the same as the last, except longoer; for use when the obemtnr stands on a raised platform,
16, Ring-liandle chisel; useful in cutting holes in tho iee to flood the ﬁuld the ving preventing the teol from
slipping from the opemtor’q hand and being lost,

19. Tee-hools, & light, handy, and indispensible toel for pulling and shoving cakey of ice, having handles from
from 4 to 10 feet long,

23, Scoop-net, for deaun the channels of broken ice; the net made of light chains,
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4. Blevator-fork, used in place of an ice-hook for feedivg ice to the clevator,
5. Xce-anger, for boring holes to test the thickness of the ice.

15 ko
d

26, Measnring rod, for testing the thickness of the ice.

27, Ioisting-tongs, for hauling blocks up the inclined plane, and for loading and unloading vessels; in three
patterns, ,
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31. Snow-shovel, for handling sawdust, snow, broken ice, etc.

The tools not specified above are prineipally small implements used in the sale of ice, such as axes, forks,
picks, seales, ete. Tor a moderate business in. ice-cutting, as, for instance, the filling of one or two houses, an

i

&

outlit of tools will cost from $500 to §1,000. The large companies, however, often have $10,000 invested in these
implements, The thousand-dollar outlit would include 10 serapers, 2 markers, 4 plows, 6. hand-plows, 2 planers,
4 snws, about 45 bars and chisels of the different patterns, about 100 ice-hooks, 24 flont-hooks, 4 scoop-nets, 4
clevator-forks, an auger, a measuring-rod, 4 pairs of tongs, and about 4 hoisting.gins,

Experiments have Leen made during thoe last ten years with an implement, which has not, ng yet, been mado
a success.  This isa cirenlar saw, driven by steam- power, for sawing out the ico from the field.  So far, no machine
Lias been produced light and handy enough to work wi th to advantagoe out on the pand, .

In transporting the erop to market resort is had to railway cars or to ships and river bouts, according to the
logation of the houses. In Maine, whose ico is cut prineipully for transportation to markets beyond the limits of
the state, the loading is done on three-masted sehiooners and barks, and o fow medinm-sized ships, wlueh have
survived their usefulness for the carriage of finer commodities, Sawdust, shavings, marsh hay, and cheap lumber
are used for dunnage, and the Lold is closely sealed up witil the arvival of the vessel ab its destination, To Boston
-the ice is Drought down from the ponds in railway cars to depots on the wharves, It is then transferred to
schooner for the southern and West Tndies trades, and to larger vessels for shipment to more distant ports, -

On the Hudson a large fleet of barges, built especially for theo trade, are employed. There are about 100 of
them at present. They vary from 110 feet in length, 26 feet beam, and 9 feet in depth, registering 325 tony, to
bouts 140 feet long, 34 feet beam, and 10 feet in depth of hold, registeving 750 tons,  They carry from 400 to 1,100
tons ofice, The barges are built with white oak frames, are planked and decked with yellow pine, and housed
with white pine. The hulls are alike at both ends, rather blaft, flat on {he floors, and in general bulky and
eapacious. - A eargo-house covers about three-quarters of the length of the deck, . The eargo is stowed both in the
hold and in the house.

In the side of the cargo-house thero are from three to five doorways which, in the form of hatelways, are
oxtended part way across the roof, Masts oxtend about 30 feet above the top of the Lionge, rukiug 8o that their
tops are each over a hatchway, They are used for derricks in loading and discharging eargo. A small windmill
revolves above the top of the roof, and drives a pump for clearing the hold of water from the melting ice. The
barges are made‘up in fleets of from 6 to 12, and are towed to New York by a havhor tug, The building and -
repairing of these boats make much work for the shipyards of the Iludson. : ’

=
—_
=

Tho Knickerbocker Ice Company unloads its barges at some of its largo depots by steam-power, A line of -

shafting on the wharf works a drum around which is coiled the end of the rope used in hoisting the blocks out of
the boat, The deam c¢an be thrown into and out of gear us occasion requires, The groand plan of this invention
is shown in the illustration, : : ‘ ) '

On the upper Mississippi ico is despatehed to market Loth by railway ear and by river barges, the latter
carrying up to 1,200 tons each. '

The production of cold by artificial means began at o much earlier date than is commonly supposed, In India, '
Arabia, China, Egypt, and other eastern countries, porous earthern vessels were used for keeping water cool by
the agency of evaporation from the surface of the vessels; and it hes already been told on a preceding pago how

.
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ARTIFICIAL 1CE.

the same idea was applied in very ancient times for
the production of ice itself. Wine Dbottles were kept
cool by wrapping them in wet cloths, handsomely
ornamented when the bottles were in actual use on
the table. After snow and ice came into popularity
a simple cooling mixture was made by adding salt to
those substances. The salt lhastened their melting
and extracted the heat of the bodies to be cooled
more rapidly than either snow or ice wonld do it
alone, Ither was also known at a-very carly date
to produco cold by ovaporation. In India, owing to
the cheapness of niter, it Iias been common to use n
solntion of niter and water ag a cooling wixture for
‘wine. The record of definite attempts to produce
freezing mixtures in a scientifie manner hegins with
the Italians in the sixteenth century. TLord Bacon
took much interest in the experiments made in his
time ; and in 1795, a8 o result of the studies of M,
Walker, of Oxford; England, a number of tables of
freezing mixtures were printed in the Philosophienl
Transactions of that year, Professor Leslie, of Ming-
land, produced a considerable degree of refrigeration
on the principle of exposing in the exhausted receiver
of an air-pump Sulphurie acid, a substance rapidly
absorbing vapor.. The problem of freezing by artificial
meang interested o great many minds at the same
time, both in Bugland and on the continent, Among
other plans tried was the purely mechanical one of
placing n quantity of water in the receiver of an air-
pump and exhausting the air by powerfnl machinery,
the slow evaporation of the water producing colid
intense enough for the purpose. In 1834 an American
in London, Jacob Perking, patented nmachine for ico.
making, by the evaporation of sulphuric ethar under
an air-pump.  The machine was afterwards improved
by Professor Twining, of New Ilaven (1850); ITarrison,
of Australia (1857); Siebe, of London (1862); and later
by Siddeley and Mackay, of Liverpool and London.
When attention had been Lriefly turned to the use of
volatile substances other ligonids than ether were
sought for; and during the last forty years a groeat
many experiments have been made with a wide range
of substances., The Irench have been cspecially
active and ingenious in this fleld of rescareh, and
the name of their leading inventor, Oarrd, is now
indissolubly connected with the suceessful application
of the idea of evaporating o volatile fluid for the
making of excellent and inexpensiveice. Among the
new experiments made were those.with ammonia,
methylie ether, sulphurous acid, bisulphide of carbou,
naphtha, and gasoline, or chimogene. Tneidentally
during the study of this subject some remarkable
results were obtained. By the evaporation of sul-
phurous acid the temperature of 1000 Fahrenlieit
below zero has been produced, and carbonic acid gas
converted into a liquid, by the evaporation of whicl,
in turn, the so-called permanent gases have been
converted, ander pressure, into liguids. Time and
experiment have eliminated many of the substances
above reforred to from use; and the practical ice-
machines of the present day employ ouly ammonia,
ether, or sulphurous acid,
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There are now about forty different styles of ice-machines in operation in different parts of the world, Nearly
o hundred have been patented at Washington. Not over half o dozen, however, are in this country considered of
mueh practieal value at the present time,  The machines arve all the samein prineiple, though various in construction,
The principle is that a liguid in changing its form to a vapor abstracts heat from all surrounding substances; the
moro rapid the evaporation the more intense being the cold produced. The chief troubles the inventors have
encountered have been the danger of explosion, to which the ether machine is especially lnble- the leakago of the
gases through the joints and pumps, which, by diminishing the pressare within, destroys the efficieney of the
machine; the fact that an invention which will work successfully in a northern climate sometimes proves a failure in
a warmer region, and the frequent great cost of operation. In order to carry on a successful business in artificial
ice-making tho product must be mannfactured at o cost of not to exeeed $2 or 3 a ton. The chiel cause of the
numerous disastrous failaves so far has bheen that the product cost anywlhere from $20 to $250 a ton, Oue
Ameriean 1)1‘01)1-igtm' lost $100,000 in experiments at New Ovleans before success was achieved, 1t has been the
aim of inventors in this country to make ice at from 75 cents to $1 per ton. Many times during the last ten years
the auncuncement has Leen made that the result has been accomplished. It is doubtful ify in practice, any ice-
maker -in America has yet been able to produce ice so cheaply; but the cost has, nevertheless, been reduced ab
length to o point where the making of ice is commercially practic able, and it is now carrvied on as g regular 111(lush\
in a large number of southern cities in competition with the importation of natural ice {rom the north.

The process of ice-making is substantially the same in all machines, and & description of the way the thing is
doue Ly the Louisiana Iee Manufheturing Company of New Orleans will give a correct notion of it.  The
substance employed for evaporation is ammogia. In its uncombined form ammonia is o gag, having a remarkable
aflinity for water. A componnd of water and ammonia is placed in an iron retort, or boiler, the fluid being deep
cuough to cover a coil of pipe in the bottom of the retort, oceupying about one-third of its capacity, A current of
steam is sent through this ¢oil to ieat the water to from 1300 to 1509, and to volatilize the ammonia, The heat
disengages the gas, which rises into the top of the retort, and is carrmd off into a series of pipes in a square box,
ealled the “11(111(5(&(5(01".” Cold water circulates in a constant current around the pipes of the liquefactor, and the
gas condenses to a liquid under tho influences of the refrigeration it receives and the pressuro of the new gas
which is contivually coming, - Tho lquid ammonia flows into o reservoir below called the #recipient” until o
suflicient quantity has accumulated to begin the work of making ice. It iy the return of this liquid to its gaseous
form, ory in other words, its evaporation when pressure is vemoved, that generates the ice. A stopeock is opened
which <1110Wb the ammonia to flow from the recipient into and through a networlk of pipes which fill the interior of
a large tank called the “refrigerator”  Finding room for expansion, the ammonia roshes into the pipes, vaporizes,
absorbs Lieat in the process from the salt water surrounding the pipes, and rapidly reduces the temperature of the
brine much below the freezing point. The brine, thus suddenly cooled, in turn absorbs heat from shallow pans of
fresh water which are suspended in the refrigerator, and the fresh water is converted into blocks of solid ice, If
- this were the end of the process ice-making would be too expensive for commereial suceess, But so far only one-
half of the business of the machine has been performed. The next step is to recover the gaseous ammonia for use
a second time., When the ammonia was volatilized in the retort Ly beat'n great pressure was generated. The
water was forced back out of the bottom of the retort throngh a tube into an exchange or drum near by, and
tlience into & cooler, and still on into & % vase of absorption” Iere the cooled water meets the gaseous ammonia,
which has gone on through the refrigerator and has been conducted through tubes to the vase of absorption, The
ammonia combines by aflinity with the water again, forming a new saturated solution, and this is pumped back
into the rotort to undergoe another operation. Tho gas is thus used over and over again., 1t ig.this part of the
process which secures the economy of ice-making, This machine will make an average of 18 to 19 tons of ice &
day, or about 5,600 tons a year.

Another V.m(,ty of ammonia machine ig used DLy the New Orleans Ice Manufacturing Company, 1t is the
Oalifornin invention of Mr. Beath. The principle is in all respects the same, but the ice is made not by freezing it
in pans, but allowing it to form on the pipes of the refrigerating tank. The pipes are vertical, 32 feet high, placed
in rows 4 feet apart one way, and 2 feet apart the other,, When the liquid ammonia is allowed to enter them and
evaporate into gas, water is showered upon the pipes and the ice forms on their surface, growing continunally in
thickness as long as evaporation continues, Water is thrown upon the pipes greatly in excess of the quantity that
can be frozen. Tho result is that any solid substances contained in the water are washed down by the current, and
thus the muddy water of the Mississippi river yields a pure and brilliant ice. The colnmns of ice around the pipes
grow in diameter until they meet. They finally become transformed into p(,rpen(hculm' walls of solid ice, 32 fect
" high, and about 3 feet thick. I'reezing is then stopped; gaseous ammonia is forced back into the pipes under
pressure. Under compression Ieat is given out and the'ice is melted away from immediate contact with the pipes.
Horizontal and vertical grooves are then cut in the walls of ice and the blocks are split out and carried away for
. consumption. Tho house of the New Orleans company is large enough to hold 10,000 tons of ice. It is divided
into four compartments, in which the vertical ivon pipes are erected. In the winter of 1882-'83, with only half its
apparatus in use, the prodact was 50 tons o dajy.

Other machines have been tried in America, in which sulphurous acid and other liguids have been volatilized
Ly creating a vaeuum with o powerfol pump, the liquid alterward being condensed under pressure, Two of the
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Roael line of steamers to Brazil were supplied with refrigerating apparatus of this elass, The work dono did not
yield satisfactory results, and the machines wero taken out. Inventions of this elass are being used, however, in
various parts of the United States. '

Within a few years a class of machines has been brought ouf, intended not for the manufacture of ice, but-for
the refrigeration of storage rooms by cooling the air. They are ammonia machines, as a rule, and in large
establishments have Leen found to give satisthetion. They have been introduced to brewveries in large numbers
within the last five years, There are those who now predict their universal ndoption by brewers within the nexb
ten years, at least Ly all the large fivms. It will be cheaper for the smaller firms to buy natural ice, A year of

‘short sapply and high prices tends to inerease greatly the number of machines in tho breweries of the largo firms,

‘

THE INDUSTRY IN THE SEVIERAL STATES.

In the following notes no effort has been made to cover the whole industry throughout the United Strtes.
Only the general facts about the business in the principal regions of production have been collected. So far ag
these regions are concerned, inquiry has not been confined exelusively to the mabter of the supply required for
special cities, but a conscientious attempt has been made to give a fuir picture of the whole production of each
region. Some Listorical notes of each special locality have been added where possible,

"

MAINIS,

The rivers of Maine ave famous for the purity of their water, They vise in-the depths of tho forests, often
flowing from crystal lakes, and their banks are {ree from large cities and manufacturing establishments to
contaminate the current.  Sawdust is abous the only refuse of any account that finds its way into wost of them,
Their beds ave deep. Mo add to their value as waters for the harvesting of ice, they nearly all flow with & strong
gurrent, which secures clearness and purity in the ice. The winters in Maino ave sovere, lasting long and freezing
steadily, whicl is again an advautage. It is not necessary to harvest the annual crop with the feverish hurry of
warmer states, and tho ice itself is the denser and thicker for the long eontinuance of tho cold weather. Of all
the states, Maine is the most favored by nature for the ice business; and though the consumption of ice locally is
small, owing to the coolness of her summers, yet Maine now stands fiest in thoe list of thy ice-gathering states.
Nine-tenths of the produet:is sent to opher localities for consumption, chiefly to New Yorle, Philadelphis, Baltimore,
Washington, and the cities on the southern coast. :

All the cities of Maine harvest their own local supply, but the principal cutting is done en tho Kennebee and
Cathance rivers, the Sheepscot river, and the Penobscot,  Accessible to shipping, these streams export their ice.
Phe first house on the Kennebee wag built at Richmond in 1826, ab a tine when the operations of Mr, Tudor in
Boston wero attracting general attention, It was abandoned to natural decay about ton yoars afterward, The-
business made little progress in Maino until 1870, when a warm winter cauged almost an ontird failure of the crop
on the ITudson and the Schuylkill, The ice dealors of those rivers beeame alarned, They were obliged to buy
ico in Maine for from 87 to $8 o ton, and in Massachusetts for $10. They had had similur experiences before, and |
the failare of their erop in 1870 convinced the large companies that they would do well to locate at least & part of
their plant in some northern loeality, which could bo depended on for & suro an nual supply. There weve then only
8 companies on the Kennebee and fow anywhere else in Maine. But after 1870 thera was & rapid increaso in ﬁheir
number, and the ico business of the Kennebee and central Maine grew steadily year by year. Ono after nnother
the following companics built houses on tho Xennebee and ity tributavies and on the neighboring Sheepscot river:
the Inickerboeker Ico Company of Philadelphia, the pioneer; the Iancock lee Company of I'hiladelphis; the
Kniekerbocker and the Consumers’ ice companies, of New York; the Great Talls and the Independent ice.
companies, of Washington, D, C.; and W. IL Oler & Co., of Baltimore, A largo number of new liouses were also
built by the Maine people themselves. ‘ -

Maine ice was mueh admired in the markets to whicl it was sent, those markots being the coast cities from New .
Yorlk to New Orleans. It was forwarded in coasting vessels, of which a large fleet was annually required for the
purpose. In 1878, the cxperiment was made of shipping to a distant market by railvoad, Trour freight trains
of 20 cars cach were loaded Wwith ice at $1 50 per ton and dispatched to Saint Louis, whero they delivered in good
condition 672 tons out of  total shipmentof 1,275, The freight cost $5 80 per gross ton, and the ico sold for #1050
per net ton.  Owing to the wasto of 50 per cent., the venture netted a large loss, and was nob repeated. o

The first great year on the Kennebee was that of 1879-'80. The harvest had been proceeding quietly through -
January and Febraary, when word came from New York that the Ifudson ice crop lad failed, and that -
wholesale prices had rvisen in Now York to $4 and 85 & ton, Ice wasfrom 15 to 20 inches thick on the Kennebee,
free from snow ice, smooth enoughto cut without planing, firm, hard, and brilliant. It could be cub for 20 cents
a ton; Joaded on vessels for 50 cents; freighted to New York for 50 cents; and landed there ata cost of about $1.50
per fon. The advices received were so favorable that all the ice-men of the Jennebee were trown into a stafo of

v
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groat excitement. The companies all prepared to cut immediately as much as they could handle; and a number
of nesw concerns promptly invested a good deal of money in tools and went into the business. Bvery idle workman
along the river was employed and put to work. Shipyards and saw-mills were applied to for sawdust to pack the
ice; the demand was so large and the supply so inadequate that the sites of old saw-mills were hunted up in order
to dig out sawdust several years old. The price rose to $3 per cord.  Marsh hay, also used for packing, rose from
$5 per ton to $10.  Spruce and hemlock lumber for dunnage inereased in price also. The river was & scene of
remarkable animation. The dealers foresaw fortunes, and they pushed operations with the ntmost energy., The
portions of the river where cutting was done were covered with an army of 4,000 men and 350 horses, and work
was prosecuted day and night. At Boothbay, a few miles from the Kennehee, and at other places, the houses were
filled to the roof-plates, and thousands of tons were then stacked in the open air upon the ground for transfer to
schooners for immediate dispateh to market. Similar scenes were cnacted on the Penobscot, near Bangor and
Brewer. ‘When the harvest had ended, & total of about 1,300,000 tons of ice had been gathered in Maine. Of this,
950,000 had been cuf on the Kennebee; 150,600 on the I’enobscot; about 110,000 on the Sheepscot; and the rest
ab scattering points all along the coast, On the Pencbscot, this was the first year in which ice had been et in
any large quantity. TIfor fifteen ycars there had been no sneh business excitement in Maine.

In marketing the large product of 1880 there was good suceess. To cut and house the ice cost from 14 to 99 .
eents a ton, aceording to locality, the thickness of the ico, and the amount of machinery used, To transfer it in
the spring and summer to the holds of the schooners cost an average of 42 cents per ton, including dunnage.  ¥reights
wero from 50 cents to §1 25 to New York or to Philadelphia; from $1 to$1 75 to Baltimore, Savannalh, and the
‘West Indies; and o dollar more to New Orleans. There were a few cases carly in the year when the supply of
shipping was small, in which freights wero $3 and $4 per ton, Targe vessels were ordered by cable from Tdurope
toload at §3 perton freight.  But this state of affairs wronght its own cure by bringing to Maine an abundant offering
of tonuage, so that during the most of the year the freight averaged not over $1 per ton to tho middle Atlpntio
ports, The whole harvest of 1879’80 not required for home eonsnmption was sold at not less than from $1 to 81 75
per ton. A portion of it was disposed of) late in the summer, at higher prices. A few coneerns sold out at §3 per
ton; and several shipments were madoe at 5 and &6 per tou, delivered on board, It is safely estimated that the
crop brought to Maine about 81,500,000, of which sum $600,000 was expended among the workmen who cut, stored,
and transferred the ice to the shipping, working for from $1 to $1 25 per day. A farther sum of more than
$1,000,000 was earned by the vessels carrying the ice to market, In all, close upon 2,000 cargoes were shipped,
1,735 from the Kennebee and loeality, and 250 from the Penobscot and castern coast. The shipments from the
Iennebee region during the year of 1880 were, por statement prepared by John I, Raymond, depuaty collector ab
Bath, as follows:

Co what port. 0?:_‘.‘)';};’&2_ Lons of ige, To what port. ) 0{“"’&‘;&’(‘,}2. Tong of jco,
Now York..ooovneerricovannanan, eeian e 681 207,518 || Beidgeport..... Geravasnraas evareneaneannn Semrvesann 1 406
Thiladelphin ... 658 380,444 || Norfollt courvonnrinoniranans wea 2 707
Baltimors .eeneus.. 177 111, 020 |} Wilmington, Delaware........ 2 i}
Washington....... 07 03,180 |i Port Jefloraon covcvuvinverscnsnneaes Cerviveveroianne 2 638
Nowark ccovnavensnn 80 13,702 || Now Bodford. . cvveeeeuvriiieommaniaunnraoenensnernes 1 Lh]
» Riehimowd, Virginin. . .- cenn a2 14,218 || Galveston........ 2 o
Now Orleans oo iverimaaniasaasens 14 18, 870 || Jacksonvillo ] 2,710
Neow Haven, Connecticud ..... Cerertvenuanasaan 26 12,083 i Portemonth, Virginis .ooiiivesnanievnviennnnironnna 1 195
Wilmington, North Caxroling ooovveiiiiuennns aes 18 6,420 [} Comdon, New Jorsoy 1 390
Jharivston, Seuth Covolina.....oo ool [P 10 5,284 || Atlantio Clty «.eon.. . 8 1,198
LD Cahvenns 17 16,030 || Floshing..ceeeianennnan. Neeemennsenannn veene 1 399
Providenes ., veenecesssecnemanaanns eeed - 10 5,078 | Tredorickaburg, Virginin 1 400
Goorgatewn, District of Colnmbla. .ovuomeuocenanen. e 10 5,283 || Petorsburg, Virginia.,. 4 1,495
Groenport, Now Y ork.ceeecirineniiiincanencinnvaviens 3 1,885 || Fall River ........ - . 2 1,088
Staten Iuland, Now York......... ' b 2,726 || Navvagansot Dicr........ Casimsaraamaney [ 1 440
Amnapolis caveiniiiena. [T 1 460 || Glonoestor .vovvueenrevnsinn Cveriraeaeaneas cmrvemnns 1 447
Now Castle, Delrware. . 3 1,618 |! I'ernandina .. 1 450
NOWPOTE eecvecarvnunncnmaninnss 7 2,872 ] UnKDOWIL vuernnasnusnansiinsasancvncans 5 2, 016
Brunswiok, Goeorgla....ovana. 1 422
DEODIID +emernseenessersanannneesnnsesnnneneraeensnsenes 3 1,281 ToLcnes e 1,735 €00, 361

The profits of tho year gave a great stimulus both to the ice business of Maine and the ship-building industry.
A number of new houses were bailt and many vessels were constracted to share in the freighting, The latter were
‘center-board schooners, shoal vessels of light dranght and large capaeity, adapted for running up the rivers,
commanding a somewhat higher rate of freight on that account. So much new eapital came into the business,
especially on the Kennebee, that there are now on that river alone 36 firms in the business, employing $1,000,000
of eapital, owning 53 houses of a total capacity of 1,050,000 tons.. On the short streteh of river from Bath to
Hallowell there is now more capital concentrated in the cutting and storage of ice than in any other locality
“of equal extent in the world. '
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- It is to be remarked that slupments from the Kennebee begin, in different years, at dates varying | rom March -
15 to April 15,

On the Penobscot scarce a thousand tous of ice had becu cut for shipmeut before 1870-280. The strateh of
river from Bangor to Brewer froze over anuunally to the depth of from 15 to 25 inches, but no facilities were created
for handling anything more than a local supply until the furore of the year in question. The Bangor men then
resolved to enter into the indnstry. They eut and housed, or stacked in piles along the riverside for 4 miles, about
115,000 touy of ice, which they afterwards sold at paying prices. A good part of the crop was disposed of for $3 a
ton. There are now 26 flrms in the ice business on the Penobscot, with houses having a capacity of close upon
210,000 tons, located at Bangor, Orrington, Hampden, Brewer, Rockport, Belfast, Saint George, and Rockland,
Tho Penobscot and the Arctic Iw Companies at ITampden and Orrington have beul the only ones on the viver
having steam enginey and endless chains to hoist with.

Statistics as to the total cut in Maine during past years are imperfect. The eapacity of the 100 houses at
present in existence is 1,560,000 tons, There are 53 houses and 1,050,000 tous of eapacity located on the Kennebee;
26 houses and 210,000 tons of capacity on the Penobscot; 12 houses with 39,000 tons of capacity on the Uathunco
river; and on the rest on the coast principally, at Booth Bay, Wiscasset, I)amm*wcotta, and Tortland, 28 lionses
ha,ving; 281,000 tons of capacity, The actnal harvest is believed never to have exceeded about 1,400,000 tons, of
which from 900,000 to 1,000,000 tons were on the Kennebee. The harvest fluctuates with the state of the weather
on the Hudson and Schuylkill, A good year on these latter rivers resnlts in a smaller production in Maine and
vice versa. _ ‘

The companies report the waste of ice while in store in the houses as about 20 per cent.  Lho wasto during
transportation by vessel to Atlantic and gulf coast marlets is also about 20 per eent. The wsual sizes of blocks
stored for shipment are 22 by 44 inclies, and 44 by 44,

MASSACIIUSETTS,

The ico business of Massachusetts is concentrated chiefly in the city of Boston. The cities of Worcester and
Fitchburg have companies which cut 80,000 tons a year in Worcester eounty, a part of it for shipment; and
scatbtered thronghout the state are many communities which harvest a loeal supply sunually from their ponds and
rivers. But Boston iy tho principal consumer and: exporter of the state. Thero is usually an aunple supply of ice
on the ponds in the vicinity of Boston, Nevertheless the harvest is sulject to great vielssitudes, The weather of
the winter months is variable, and it often happens that not over one-half or one-third of a erop can bo gathered,
and that only too frequently of very poor quality. One of the most productive years ever known was 186, whon g
second crop was harvested, a part of it 21 inches thick. Another good year was 18705 the winter wag uu]d on the
Hudson and further south, and ice was scarce; but the Boston companies were able to flll their houses with an
excellent product; the wholesale price rose from $2 a ton to $10, and the crop was marketed with great profit.
But there were other years when the crop was almost a complete failure about Boston, One of them was 187980,
Asg Iate as February ice had not formed thicker than from 6 to 9 Inches, and not much even as thick ag that. The
dealers weve forced to cuf ice in New Hampshire and in Maine, and a portion of their supply wias purchased fvom
the Maine companies. The number of firms in the business in Boston is 14, of whom B, with & capital of $510,000,
cut principally for the export trade; 8, with a capital of $400,000, cut for local consumption; and one, with a capital
of $G,000, cuts for use in its own brewery. The Tudor Company, one of the five exporting firms, is now
withdrawing from its foreign trade and building up a local Dusiness. In good years the Boston companies harvest,
aceording to consus returnus, as follows:

Namo of company. , Sources of supply. ‘ aegxcut?ad.
. : . : Tons.

Boston Teo COMPANY..eenmriasiernirananaras Pianerasnvaananes Ponds in Wakofleld, Wellesley, Woburn, Lynnficld, and North Chelmsford, DMassnchusetts..; 180,000
Tudor Teo COMPANY - - cvevnrerenencnencnnsans verensesrananaas Iresh pond in Cambridge, Masssaohusetts. e . iaercviasnrrircennrriiimcnisaaiiatimrenaceenss 110, 000
B 1 P P Tresh pond in Cambridge, and Forge poud in Weatford, Massaehuelts. . e veeveeuevarersnnnnf 100,000
Addison, Gage & Co..vinenuannn P T TP Wenbam lake and o pond in Arlinglon, Massachusebts, .oveereerramrmsiasccaioriiavnniyneena 70,000
Jamaica Pond Teo Company veeecivoneemnaasvenns Ceramrenans Jamuion, Hammond's, and Curlis’s PORAS. . cnvereeeavmirmermeusemssmemeiinsncrsvacecsnnaaaa) 65,000
Drivers’' Union Teo COMPANY «uvreeesrecens . ....| Essox, Massachusetts, and Milton, Now Hampelileo. cueeeeeveciriirmanionars sureierernancennns| 25000
Wenham Lakoe Too COMPRANY vuerevurrnervucoasvmrsccsnesran ‘Wenham lnke, and in Beverly, Massachnsctts X 25, (00
South Boston Teo Company .c.eeeen--- vavemeaematasennacans Soutly Woymouth, A agsnoliusolif. caeaercvaevsrartsasassreransarsmesteisonansannss cnsrassvmens| 2l 000
Charles Bussell.c.iiauaer comuanrenunn denmessenaancenae eeaees Wollesloy, MasaneUA0ttS. «evccuvnmeecamenncn e susmnmsormsusunsnsionmamnnnncetnrsansuossancss) 20,800

Locke & DOWDINZ 1 eovvmreveranemnnrerann Cetrnameiaaneaneas .| Chandler's pond in Brighton, nnd Strong’s pond in Newien, Massachusotts ............. vaeed 55,000
Morroll & Buekner cooieevvieenieaiiaanranrrsaecaranronuenr Coneord, MasBrelUABt . . - veoeea ianersacrasnnasrassasnransnnerintrssessnnanss PR Creranns 10,000
Winkley & Moddox ..vvvenivuesenioncan- emanba e, Iasex, Massachusetts, and Nowton, New Eampshire 6, 000
@, P, Burkbardt Union Tco COmpany ...-ssssermessorenc....| Wilmington, Mussachusetts ....... A . PN 11,000
TOAL +ev e veemne e arenaee aeenn saneneanna s snnen SO DU o wrome ot renan heemnsvannan Ceeenrre maaaaenen voemnns wesse] 089,000




24 | THE ICE INDUSTRY OF THE UNITED STATES.

About 80,000 tons are harvested in the towns around Boston by local companies, making the annual harvest in
good years about 750,000 tons, To ascertain the quantity actually consumed, a deduction of 20 per cent. musst be
made for moltage in the ice-houses, and a further deduction of from 20 to 33§ per cent. for waste in handling during
distribution, A safe estimate would put it at from 375,000 to 400,000 tons a year, and 175,000 tons of this amount
would be the exportation to foreign and domestic ports. A tobal cut of elose upon 9()() 000 tons is claimed for
Boston and vieinity, but the returns of the ice companies to special agent I, T, Swan do not indicate dn aggregate
larger than above set forth.

The ice-lhonses of the Boston companies are usually of wood, costing 75 cents per ton of capaecity, A few ave of
brick, costing $2 per ton to erect. The usual size of block for storage is 44 inches square, Ifor export the blocks
are sold without dividing them, but for the local trade they are split up into 22 inches squarve. The iee issent into
town in railway-cars built for the especial purpose and carrying § or 6 tons each, Most of the retail companies
load their distributing wagons at night for the next day’s business, a practice which is said to resalt in a good deal
of waste in spite of its convenience, for the wagons then stand all night in sheds. Wagons without springs were
formerly used, but o change is now taking place in l.wor of springs. Drivers deliver on their routes from two to
seven loads of about 3 tons each per day. ‘ ,

The prices of ice in Boston vary, ng elsewhere, with the quantity cut the previous winter and the warmth of the
swminer, The wholesale price averages $1.50 per ton, but in 1880 it was about $6. To families and small consumers
a fair average price is 83 per ton in winter and $8 per ton in summer,

NEW YORIK.

The ice business took its rise in New York state shortly after its successful initiation in Boston. A6 the mouth
of the Hudson river were the cities of New York and Brooklyn and the communities which are now united into
Jersey Oity. Scattered along the river were what are now Newburgh, Poughkeepsio, Peckslkill, Rondout, Hudson,
Athens, Albany, Troy, and various other intermediate towns of smaller size. As these communities grew iuto
importance the ice business kept pace with their demands, and the Hudson river has now been for forty years the
prineipal center of the industry in the United States. New York city and suburbs require 1,500,000 tonssof ice
yearly, and they sell some ice to shipping and for export, while the cities along the river 1‘equ1rc ubcmt 500,000 for
their own local consumption. There is no exact statistical account of the total quantity of ice umumlly cut on the
river and adjacent lakes. Tho capacity of the storage-houses is known, however, and a rough calculation of the
crop is made every spring for the benefit of the trade. Trom these data and the known consumption of the cities
along the river an approximate and pretty safe estimato of the averagoe crop can be made. Xt would appear that
the river region now supplies from 2,000,000 to 2,750,000 tons of ice every fairly good winter, Iiven this quantity,
however, i not suflicient for the market. A erop of 2,000,000 tons dwindles to 1,000,000 tons before ik reaches the
consumers by meltage in the honser, and by waste in forwarding to market and distribution througl the cities, A
part of tho deficiency is now made up by the manufacture of ice in the brewerics and lw artificial refvigeration,
The balance is supplied by the state of Maine and the lake Champlain vegion,

Great uncertainties attend the industry on the Hudson. The weather is variable, and in not more than two
out of {hree yearsis the crop afair one.  The iee seldom formms to a greater thicknes than 12 inches. The companies
prepare for the harvest the moment they have 6 inches, and if the season is late they fill their houses with from 6-
to O-ineh ice. A thaw with a rain gtorm often ruins the crop just ag the companies are on the point of beginning
operations. Should the erop be » smaRk one, and the price of ice high the following summer, the large profits
result in the immediate erection of & number of new houses, and every effort is made thoe succeeding winter to
gather as much ice as possible.  Thé result is that prices are apt to range so low for a year thereafter that there is
no profit in the Lusiness. In such cases owners often carry their store of ice over until the following season asg less

likely to be produetive of logs, ‘Wholesale rates have heen known to be 81,50 and $2 in one year, and from §10 to
812 o part of the next. , '

For the New York market ice-cutting is done on Rockland, Xensico, Tuckahoe, Croton, Mahopae, Greenwood,

Highland, and Meahagh lakes, all in the lower counties of thoe state, and on the ITudson river from Poughkeepsie
to Troy. The ice-houses are more numerons as Albany is approached. The principal centers of operations are
Rondout, Glaseo, West Camp, Athens, New Baltimore, Coxsackie, Castleton, Albany, and Troy. In all there are
135 ice-houses between New York and Albany and about 25 more on the upper Huadson and lake Champlain,
which are tributary to New York. There are also many small houses on the Hudson, of 8,000 to 5,000 tous, owned
by local dealers, A very nearly perfect list.of tho lionses between New York and Albany, o number of small local

establishments bemg omitted, has been prepared by & well-informed man in New York for the Iee Trade Journal,
It is as follows:
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ICE HOUSES OF THE HUDSON RIVER. 25
| Locality. Name of company ov fivm, Dimeusions, A_»(:‘jfi“‘u“'y.'
Zons.
25, 600
Lake MalloPae. caaeceenarrrameiananraaonsnanionn. 0, 000
Croton 1ako eeveninnrannes [ SN 250 Ly 200 45, 000
Greénwood lake ... 509 by 108 45,000
Rockland Jako .. 230 by 100 3, 600
Do.evenan, e 10, 0600
Lako Monhagh ... o \10 Ly 200 40, vy
BT T RS U PRI A, €. Cheney & €O vvs snarnansreresnmrinnymosrnnrmesssnsmnnes 26, 000
Aarlborongll ..o iviiiiiiinr vrnnerana e aaraas Knickerbocker Tea COMPANY - vvuivarnnmeaones reanmravn Srmhenes - B, 000
JLGTIFLY P IETY) 1T O RS S Carpontor & Co.ovvvenrimninnarann veenncausancsamannn . ' ...... 5, 000
U Myers & Co ... SR L LR LI A 11 by 160 40, 000
1 T R PPN T MUlEord ..o canrenevenamaian henmtetmuaarennsanntsae 410 bry 205 10,000
st H
842 by 117 15, 000
i d
e rtenaene { 00 by 504 } 7,000
...... i ST PORPPRPPPP PP TEREETEEEETALE 170 by 100 )
20, 000
Commonweltl 166 COMPANY -oonusensnennusenamrrsassanssssyr st iy s sty For 7 40, 000
.| Knickerbocker Tee Company : ' '"250’1!5' 105 | 17, 000
,.....(:0 ........................... .......:::: ---------- 20Ty 00 8, 000
...... 1 S AL L 120 by 120 } 41,000
R AL LR T L] Jemasmarenmman wnamnamt snn demsavminaranm 159 i) 15{] !
Browors’ Teo Company . ..oeeseeaens § ....... .‘:’ ''''' 10,000
J, Hoffman, . ceevmmne cmarsrmesens Nareedrien nanes 1,500
Kingston City Toe Company ...... 18,000
munchuuk ............................ camaenan .| Knickerbocker Xeo Company . 40, 000
Whisky point ........... R R P O v ambannsasrencrserninmnn 17,000
B0 L TS [P RPEI F [ PN . 16,000
I icmnnecaeracanconannnsansann Creenrenirams Nowark City Ice COMPADY +snevnsnras commramnnranssssereas %0 by 200 28,000
Flatbush ..........oois e P E [ PR B D a2 by 208 48,000
P2 N S Knickerbocker Tee COMPANY «auracasen e emeesereninraaabe st 21 1y 100 7,000
Do. Jeaeinn (10 P PPPPRPPPRPPES pevnesamas 200 by 111 15,000
Doe.eonnn.. .| Now Jorsoy Lea Company . oeaivomssneormennnens . 200 by 164 16,000
Darrylown - Livingston & 0o cvuen coninmmarmminanieesinnes 257 by 150 44, 000
Do... Mutual Benefit Ico CoOmPANY - .. ovee . 300 I’EY 196 :'5, 000
Turkoy poink Ruielorbocler Iee COMPANY cavuroneoverecrae 200 Ly 100 15, 000
Glasco..... R I A0 vurnrmnarianrmennnse LS N et 8, 100
Do. B S 201 Ly 163 25,000
L O Lt ! W0, 000
8 Y Glagoo Teo Company. .o veeeesmneen 900 by 116 16, 000
Evesport ceveverrninenimanireans Cevivennian e Knickerbookor To COMPANY --reuresecuensssanssnsssssrrss s srain ez me | 70 0 - 17, 000
Smith's Inding....ocvieevniivnsvrnrericneeaaias o| Sturges & Martin.. .. ooeerocacnaaannes 200 vy 160 @1, 000
W0t CAMP vervservererimrenenmcsaniseannneasranns Knickerboeker Ice Compnny .................................... 300 by 200 40, 000
D01 tinesenmenveimananiarioaniannenn s s Notional Tee COMPANY.eeiaaassaorrmmeansersasannns -------- 20 Ly 500 000
D0 cmeeieetreee b e ren e e Now Jorscy Teo COMPANG ..o cvveuenranees e R 400 by £00 o1, D00
Do.enenn + | Consumors' Iee COMPANT cnvrovarrcnreerareens . ________ . a0, 000
B R 00 -orrennscamenmensmi Tt ........................... 11, 000
GormantoWh. . covevresiecrinne ramvenesaaeaaaaane ROUKEAILEr 8 C0 s enmricerssssss s T w0 2, 100
Now Paltz . nveinnmimrannnnnnianns Cenamnneeniinan Knickorbooker To COMPINY - cee cnveevrrasnasimrpimassnremsmruorassressss 980 by 172
N P PPP PP g 100 by 82 } 4 000
Cataliill. . .o vieereimireerncanrersaasussencsranronsilionnan P NI RRPPY reeeammarantrannnn 120 by 120°
186 by 112 11,600
1 T .-+ . Van B R 6, 000
5L vesran O 200 b)’ 200 24, 000
RoAZor's 18110 . o v ivrcansrracrenarrrnevinnainas Knickerbocler Ico COMPANY «-vvannreassranmrmntaorsessnrsnmrinres 840 Ly 200 50, 000
HamDULE e evensnaan e eimameennanernenae e eeats Now Youk City Tee Company......---- L TRUEE AR 27, 400
. RPN EEN O v evaprmtaaaranastianonnarsnntanssiansen 108 Ly 132 19,000
chkmbocker Tee Company 290 Dy 207 33, 000
.} Arrovw Teo Company .coeuecurnaeriannns 157 by 116 11, 000
] Howland & 80 .aieceieriaanraionese 102 by 81 8000
e e AP e 16,000
Hudson Tee Company ....cevav 957 by 202 | 1 -
Kniclkorbooker Tco Compuny «-- . { 894 by U0 |5 B
.............. . 65, 000
.| Browers' Tco Company eceaaennanvscnne ! I 19,000
............. 8, 000
D ! I e, 12,000
T R 40, 000
.| Knickerbocker Teo Company «ovvrmecanorrensne 45,000
Stockport Tee Company - -...n PO R et
» iy s
rarererraean 31, 000
cnene 10, 000
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Locality. Name of company or firm, Dimensions, | Capuoeity.
Teet, Tons,
Coxsneltio voivvvuniieniieiiniecnnnenunanascneea.| Tludson Ico Company. ..... N easeaTeshemusavEseeaTeiEseranaenana TR n T et nnan e aas tesretneneenes 17, 000
B PN B £ P P L B T @, 500
D0erranreninmnaanseanns eurereeeranaaenas Notional Yoo COMPANT . cvuretvanennmmiareiimereeeassssnsssrmennnsnassacsasascnssnanns eeernnasine. § ug: ggg
Green County Teo Company .ovvverianne b ereeamrnniaaveassneaaaarann P T 12,000
| DIAVIL TOTIY s eevmans vasnmerncnnnesacnien asesumarasencnninunnneshesnnsesnssunrsnannaslonnesnnananans 1, 500
RIAEewWo00 T00 COMPANY 1 een e mnenr s aenctaasssianararsssasannsntnssnasssoarsanrrnas ceermieeeearas { g:;: ggg :
New Jersoy Teo Company ... 250 by 110 20, 000 !
Beott & Coreecnieresiiveii sianneiens eraesearamaee sty rtranan s ar s 240 by 100 15, 000 s
-1 Youkers City Ieo Company. .. . P P [T 40, 600
- Shaddon & Co veeennneinset . B L TR 10, 000
1AL T Vandorpoel. . . . 105 by 105 8,000
G 0 I T e sereesenn aues 20, 000
Enickerboeker Teo COMPANY ovauevrasrmmmeesasrsnnnrasanasmmeasansanseasrsancansrsnss[tavesssssannes 26, 000
.| Vandexpoel, Van Orden & Co. .. IR TTT R 10, 000
.| Smith & MeCabo . 154 by 102 11, 000
€ . O LT YT e 12, 000
Seott & Co .oeentnns G eberivmmeasenerannrenan e e eememetemsieeetuanaeareachanneaes 15,000
LY £ 19, 0600
Gardiner & Sehormorhorn cveeeeiviiiiinne .. 29, 000
.| Kntekorbocker Teo Company fi0, 000
Downor & Tlorrlek ccovvninnnnn. &, 000
Pook hook ceiininoneanniinins [OPTTA [P trames Tnickerbockor Teo Company .. 0, 009
Ziogler's island 12, 000
Barren island . veevenreanan 3, 000
8 L 1 O 3 . g g 10, H00
Tnickerbacker Teo Company PN 1, 000
Boan & Parker ' oovviii i, . . 8,000
Jamos A, Warren. veen . 18,000
CoWOION & SON 1eeeaeiirrisiieirirrrnreinsass sesnessanans smnnes veraserersinartanses ceernseaaasiay 15, 000
BV 1 A ) N ' 10, 000
«| IL, Buekley..... eee cervas . 4, 008
T, B, Bonn,..... v, N . 8, 0
Millor & Oatrander..evaau,.. 4,600
Yonkera Clty Teo Company. veuneuiiinns vuuen PPN Crteeraaeenane. 30, 000
Do cenies weevesunsaiieenss | Ridgewood Ieo Company e { g’(r;' 3“3
L N Commonwenlth Teo Company 107 hy 100 11, 000
8 7 PP resmenasaseannna anteras|rannns {0 . . 10, 600
D0 ctraisicsataananenvann PR verenee| Bakor & Son ... 8 000
Camphell’s 18100 «urverner cereesmnmranraennsrannns . Tnglish & Co : 40, 000
[R1CT10) 3 11 U, S S I 0 .vsn eamens tnrarrorannassntcantnaserenstranenrauuae N ernrentrrensn et 35, 000
D0 ceeinnans Allen & Co....... . 5, 000
BRats . eveaecrnannen - | Trooman & orriek ... 10,000
Van Wie's point A Dottnger v voevievnnes g gsg }:;’ igs } a5, 600
30 B8 ) T FETT Toughtallng & Co. e errrerrianrrenra, Nebseassantnncacisansonartnsanantinotasironns 229 by U3 39, 000
TOWRPOINE ciirvenrnt e tirananvacernsnarrranas B J R A E 1) RSO metdemesanmentnatsrusrrrannsntanrn. Wetmaneeraeaansy teeee| 1100y 70 G, 000
Gscolgno Drog ... 100 by GO o, 500
.| 8 Vroomaen & Co ... 15, 000
IL D, Moalds. ... 25, 000
B 25 23 3 1 PP 15, 000
O, TWALTEI & BTl 1 e vt cneannnnuaresinnmessnsacnsasnenssenessnnen PN 20 by G0 4,000
G T BT T O A P A v saeennanes 144 by 144 13,000
Enickerboekor Yoo COMPARY «evverireeriarnessirisreraserornnveannsrnansareerasnsnes . { Qg: 883
Toso & WHUL aevyeaenannnnn, § imevasteeteeeeearnteaecatnrteneann s onaannrnans { ‘.!f;g {;g; {;g } 18, 000
Rouan & SUMPBON com i vairi it iicnrtrnarmnrenecnrunnsnsrreananeanas RN P 25, 000
...................................................................................................... i, 860, 80O

To reach the full produetive capacity of the Hudson river companies, half a million tons should be added to
the figures above. That quantity of ice is somelimes cut and stacked on the banks of the river, and sold and
shipped before the wann weather comes on.

These houses are almost universally supplied with eudless-chain elevators driven by from 25 to 35 horse-power
engines, The companies own large outfits of tooly, and they employ every modern device for saving labor and
expediting the harvest. Speed is of the utmost importance. When there is good ice the houses are filled severally
in from ten to twenty days after cutting begins. In good years the induostry employs close upon 20,000 men and
1,000 horses. The men are recruited largely from the brick-yards of the river, which are idle in the winter time.

-
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’l‘h(.s cost pf cutting and housing is from 25 to 50 cents per ton, A
means of disbursing about $900,000 in ready cash tothe inhabitants of the

The wages paid vary from $1 to 81.50 per day.
narvest of 2,500,000 tons is therefove the
river towns.

There have been many open winters on the Hudson. A notable one was that of 186970, when tho ero wa
go small that ice sold for from $16 to 825, & little at $30, per ton the following summer., The déalers also hadli)sm'ﬂ?
guceess, in 1879-80, The river did not close until the middle of January, A month later there had been onl‘;:a,
geanty havrvest of 4- to 8ineh ico at scattered points. The dealers thenrealized the danger of the winter passing
without a harvest; and there was o rush with men, horses, tools, and building material to the upper Hadson, above
Alb:uu:, “"fl to lakae lemplmn. The I{n'icl:erbocker and the Consumers ice companies made arrangements for a
part of t}uur supply in Maine, .In that winter there were not over 600,000 tons of old and new ice on the river and
neighboring lakes; and mueh of the new crop was soft and spongy. A gents from Canada visited New York to sell
jce, nud arrangenents wero ma de for purchasing a fow cargoes in Norway. Maine was the chief reliance for good
ice that summer, ’I-‘lm only thing that prevented a repetition of the famine prices of 1870 was the fact that about
400,000 tons of old icoe had been carried in the Xudson river houses from 187879, Prices rose sufficiently high,
however, ag soon a8 spring had arrived and dealers realized that the supply was scant. InJ anuary the wholesale

* price had heen 8150 to 82 perton. The rates then rose as follows: in February to §3 per ton; March, $5; April
and May, §7; June and July, to $8 and $10; August, $10 and $12; September, $8 and §9; October, $8; and
November, 86 and &7, These were the rates for large consumers, brewers, packers, butter dealers, hotels, and
saloons. At retail, to families, the rates in the hot months rose to 60 and 75 cents per 100 pounds, and finally for a
short time to 1, equal {o §20 perton. The houses.on the Hudson river were virtually emptied during the summer.
From the Kennebee, in Maine, 257,000 were imported, and many cargoes from other parts of the State; from Canada,
by rail and eanal, 15,000 tons; and from Norway, 8 eargoes amounting to 18,000 tons. The latter ice was good,
pure, and hard, in eakes of 24 inches; it sold at the wharf at $7.50 wholesale; very little money was made on its
importation. B |

Tho winter of 1880-81 was n severo one. A large crop was harvested, and prices dropped baclk again to
almost unvemunersdive rates,  The wholesalo price ranged from $1.50 to $2 through the summer; the retail price
to small consumers 1rom $4 to $8; the dealers and drivers paid 82 per ton, and considering that the waste in
delivery is from 25 to 838 per cont, and the expense of distribution about $1.50 per ton, the retail price during most
of the summer was too low for profit, Such are the vicissitudes of the ice business. The only advantage to the
companies of the low prices way that it increased the consumption of ice permanently; and in 1882 the market
took a larger supply than ever at fairly-paying rates. In years of excessive production new uses for ice are
discovered, which give rise to now and important sources of demand.

Tho ice-houses on the ITudson are located chiefly on the western bank of the river. They are all of wood,
with doulle walls from 20 to 36 inches thick, the inner space packed with sawdust. A few are not boarded up on
the outside of the frame, hut nll the new houses have the double walls. The lofts are high and spacious. The
houses set almost invariably broadside to tho river. In conneetion with the largest of them th_ere are usually
outhuildings—Dbarns, workshops, tool-houses, and Doarding-houses. In Ulster county the'Km‘ckerbgcker Ice
Company has a large farm for the raising of grain and bay. Much land elst.awhere along the river is cultu'rated by
ice companies for a similar purpose. At Rockland lake a railroad and inclined plane run over tl}e summit of the
mountain to the Iludson river for the transfer of ice to barges. When the harvest is over each winter the army of
cutters iy disbanded, and a smaller forco is employed to cover the ice with hay, close the rooms, h911se the tool's,
malke neeessary repaiey, and clean up the débris of the winter's work, In_the summer 4 fresh force is e.mployed ln
opening the houses, taking out the ice, loading it on cars and boats, and, in case of the boats, navigating them to
New York, Brooklyn, Jersey City, and Newark. ‘ o

The ai,ze of 1)13(:1; 1)01)1113311' on ’the ITudson is 32- by 22 igcheﬂ.t It i; a convenient sizo to handle. If the blocks
wero thicker than they generally are o smaller size would be preferred. ' ' :

The distribution (?‘f i{ie in Ne)w York city is carried on partly by the regular companies and pm‘_t]y by ind epend@n}f
dealers and drivers of ice-wagous. Thero ave thirteen depots in the eity (q\ostly on the Hudson river f;ron? s?t'whtlc
the jce is wnloaded and transferred to the wagons; and it is then distributed by wagons having regular 101;) es.
In the statistical returns no account is taken of the number of independent d‘ealers, g0 that there may;mt 1eii
duplication of returns of consumption. It is estimated that 700 wagons and'teams of horses are employed
distribution in New York city. ' ‘ o .

At the request of Mr. 011{“1@& I8, Hill, chief special agent qt‘ the census 'for 1_\Tew Yorlti cllgl)gr‘z ;lllgt Wflssﬁz%):rgi
by Mr. Ballentine, of the Knitkerbocker Ice Company, for this report, Wh}@h 18 Preszﬂ t?;e veeldy a verage 0 f,the
profile, the weekly consumption of the ice in New York efnd Brooklyn, in tons, an e 71 fo 1880, Tho
thermometer readings for the eorresponding weeks, extending over & period of ten S’](jal ) o) Auctaations of the
chart is the result of much patient care and labor, and is o valuable indication ot‘t‘ @ geners _

consumption of ice in the two cities.
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In Brooklyn the ice supply arrives almost entirely by boat from the Hudson river, Perhaps 10,000 tons are
cut in good seasons at ponds on Long Island for the use of brewers and packers, but the main dependence of the
city is the IMudson river. The RKnickerbocker and the Ridgewood companies supply mnearly the whole of the
quantity consumed in the city. About one-third of the erop harvested by the Xnickerbocker Company is reqnired
by -its Brooklyn trade. Theré are a number of small concerns and independent drivers in the city, but of these no
account is taken in the statistical returns in order to avoid duplication.

PENNSYLVANIA,

Penngylvania is third in the list of ice-producing States. Streams and ponds abound, from which good pure
ice of sufficient thickness can bo takeu in averagoe years. Statistics of the aunual harvest and consumption wera
gathered, however, only with relation to the city of Philadelphia. With the data at command, it is diffieult to -
estimate the precise extent of the ice production of the state, Philadelphia alone ordinarily consumes close upon
500,000 tons, which means & harvest of about 900,000 tons. The rest of the state probably consumes as much more,
All of the many industrions communities of the state have each from 1 to 12 ice firms which harvest for loeal
. consumption, some of them occasionally sending ice by rail to Philadelpbia and to Pittsburgh; and the known
" product of a majority of these firms makes the estimate above a safe one.

For the Philadelphin market ice was originally cut wholly on the Schuylkill, above IFairmont dam, aud
afterwards above the dam, at Manayunk, and finally as far up the stream as Nomsto“ n. In winters of ordinary
severity an abundance of good ice, 1¢ to 12 inches thick, forms on the river, and there is good railway communication
between the houses and the city. Of late years a part of the ice-cutting has been donoe on the Delaware, 20 miles
above the c¢ity, where occasionally the ice is 18 inches thick; on the Lehigh river, Perkiomin ereek, and various
ponds in the northeastern part of the State. The cheapness of transportation by water from the upper Delaware
has been the inducement to the companies to operate in that region. The city now regularily depends for a part
of its supply on the state of Maine. The Knickerbocker Teo Company of Philadelphia was the fist one in the
Middle States to operate in Maine. Its pounds, ice-houses, facilities for loading vessels, and other plant at Booth
Bay, are oxtensive and of he finest deseription. Tho cheapness of ico in Maine, its great thickness and density,
and the low cost of ity transportation to market by coasting sehooners, have led to tho Knickerbocker company’s
harvesting at Booth Bay about one-half of the 400,000 tons it requires every year. The other dealers also obtain
large quantities of ice from Maine, their trade being with the Kennebec region; and the certainty with which an
adequate supply can be secured from that part of the country makes the practice a growing one. Ior the last
three years the streams in the vieinity of Philadelphia have yielded only a small gquantity of not very good ice,
Tither the winters have been open ones or the ice, when formed, has been damaged by bad weather. At present
about one-half of the whole supply of the city is drawn {rom the state of Maine.

- The Knickerbocker company ranks, with its namesake in New York, as onc ol the largest ice concerns in the
United States. It employs in distribution $300,000 of capital, 800 men, and a large number of wagons, and pays
outin the city about $250,000 annually in wages and incidental expenses. Its anuunal sales approximate 200,000
tons, of which 30,000 aro for export. The company was formed in 1869 by the consolidation of the old Kuickerboclker
company with seven others. In 1873 Mr, Thomas L. Cayhill, its president, proposed the establishment of a depot
for the manufacture and sale of the tooly, elevators, and machinery used in the trade. A shop which they weroe
employing for the construction of wagons was enlarged and fitted up, and the factory has since Leen doing an
extensive business with all parts of the country. One of the original ideas of the company has Leen the application
of the endless-chain elevator to the handling of ice oun the pier at which the vessels from Maine unload, A brick
ice-hounse has been built on the pier, with a platform running out along the water's edge the whole length of the
pier. The ice from the ship is unloaded npon this platform, and is either transferred to the wagons ranged along
the other side of it, or is carried by tho endless-chain elevator to the store-house. Tle part of the platform adjacent -
to the house can be raised or lowered by windlags-power to. suit the height of the ice within, By reversing the
machinery the endless chain serves the purpose of taking a supply from the house and distributing it to the wagons

Lacked up againgt the platform. An illustration of this mrangement on another page of this report, will more
fully explain its convenience and ingenuity.

The average wholesalo price of ice in Philadelphia in 1880 was $3 75 per ton, but 85 75 and $6 were the rates
a1 portion of the summer. The price to small eonsumers per 100 pounds was 20 cents down to the 1st of May, and
40 conts thereafter,  In 1879 1he wholesale puce was about $2 50 per ton. In 1870, & year of short supply, it was
as high as $15.

Pittsburgh, Meadville, Oil Oity, and other towns in western Pennsylvania harvest some ice in their respective

localities, but they depend on Chautauqua lake in New York for a large part of their supply.
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OHI0. ‘

In winters of ordinary severity good ico forms in every part of the State of Olio. It is naturally most -
abundant in the northern counties; thinner but in sufficient supply in the southern. The demand for ice is large
in the state, owing to the density of the population andthe extent to which the various towns carry on the brewing -
of beer and packing of meats. Every community has ity ice-houses, and local harvests are always gathered when
the weather permits, When the crop fails in the inland counties, as it does in part in about every third winter,
extraordinary efforts are made to secure a supply of ice from any point at which it can be obtained, either within
or beyond the State. Indianais a favorite resort of the Ohio ice men, The usual practice is to buy in Cleveland,
Sandusky, and Toledo, on the shores of the lake. It is sometimes necessary to go to the lakes in Michigan and
Wisconsin, and in the early spring of 1880 the Cineinnati men even bought largely from Lachine and Montreal,
Canada,

The most important center of the trade is Cincinnati, on account of the large number of its brewing and
packing establishments. The business is controlled by three large cotwpanies, who cut their ice on natural and
artificial ponds located from 5 to 100 miles from the city in Ohio and Indiana, {rom the Little Miami river, Mill
ereek, and the Miami canal. There are 60 houses belonging to the companies and to various private owners in
adjoining towns. The storage capacity is 450,000 tons. This is more than Cincinnati actually requires in any
one season, but bitter experience has taught the dealers to house enough ice in & sharp winter to last two years
if necessary. There have been several ico famines during the last twenty years, during which $40 a ton has been
paid by those who did not have contracts with the regular and responsible dealers. A large amountof ice is now
carried over overy year to provid e against emergencies, and so that the dealers may rea)y the benefit of any scarcity ‘
the following winter. Tywo-thirds of the ice cut is brought into town by the Miami and Irie canal, the balance
by railroads. Besides the regular companies there are a number of farmers and small operators in the ice business,
They eut in the townships around the city and deliver to sundry private individpals for their own consumption,
Of late years the brewers and packers have practiced employing these smull dealers and others to cut for them in
the winter time from 500 to 6,000 tons of ice to store in their own houses. They have adopted this plan to save
the profits of speculators. Their factories are largely adjacent to Mill creek and the Miami canal, and the jce is
generally eut there. Some of the largest brewers have also introduced ice-machines into their factories of late.
As industries, the brewing and packing of Cincinnati are now nearly independent of the regular dealers, and this
has considerably affected the trade of those concerns. In 1830 the brewers and packers cut 46,000 out of the
87,000 tons of matural ice consumed by them. {

The actual consumption of Cineinnati ranges from 200,000 to 225,000 tons yearly. To meet the demand there
is & harvest ameunting (with the old ice carried over) to about 850,000 tons. Lhe actual harvest varies from 150,000
to 400,000 tons. The vast bulk of all the cutting is done by the regular companies, who own 240,000 tons out of
the total storage capacity above referred to. The winter generally allows field work to begin the latter part of
December or in January. 1t is dangerous to wait until February before storing ice, but sometimes the companies
must thus wait. The jce at Oincinnati is from 6 to 12 inches thick, In years of scarcity the dealers have to act
with great energy. They prospectin the north, along lake Erie, and up into Michigan and Wisconsin, until they find
good iee which can be bought to advantage, and they purehase and forward as much as possible of their supply
while the cool season lasts. Northern firms often cstablish agencies in Oineinnati in such years, and sell direct
from the cars to consmmers and dealers at lower prices than the regular companies. These agencies are always of
o temporary character. Thoy are closed on the approach of the following winter., The wastage of ice between the
sourco of supply and peint of distribution is reported in Cincinnati about 33 per cent. Brewers and packers who
get in their own ice report no waste, They haul and store their ice as soon as it is cut, and do not remove it from
the store-house. '

There is very little danger of an ice famine or of fancy prices in the fauture, The annual product is now too
large. Prices vary in Cineinnati with the quantity in store and the quality of the stock, The cost of cutting and
storing at the river side, or at the pond, appears to be from 50 cents to $1 per ton. Before it can e sold for
distribution a further charge must be made for freighting profits and interest. This charge necessarily varies with
different firms. Some houses are located so advantageously that the cost of transportation is nominal, whereas
those at & distance from the city are at heavy expense when forwarding their store to market. The brewers report.
that it costs them from 50 cents to $1 50 per ton to house a supply of ice from their locality, When they buy of the
regular dealers in the summer months they must pay from $3 to %6 per ton, according fo the quality of the ice and
the season. For the general trade the wholesale prices by canal-boat load of 60 tons should be from $4 to $6 per
ton ; in abundant years it falls to $2 and $2 50, whereas in years of short local erop it goes to $10, Tle rate for
families and small consumers varies every year., In 1880 hotels, markets, and saloons paid from $14 to $16 per ton,
buying by the 100 pounds, and families paid $20. The fair average price to families in abundant years is 6 or $7 
per ton in winter, and $10 or $12 in summer, Cincinnati does not have as large a river trade in this commodity as-
would be fair to expect, in view of her large tonnage of steamboats and barges and the active business her mmerchants.

‘drive with all points in the south. Occasionally a. little ice is shipped to points in Georgia, Kentucky, and
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Teunnessce by rail; but, as a rule, the city does not export, unless the 7,000 to 10,000 tons sold to steambosits for
consumption on board and to railways for refrigeration on railway cars be considered as exports, The fact is the
city seldom has a ton more than she needs herself, taking the bad seasons with the good.

Chief Special Agent Henry Cole estimates that the vapital employed by the Cincinnati companiesin hatvesting
and transporting iee to the localities of disteibution is $655,000; that the average namber of hands employed is
2,500, and the aggregate amount of wages paid to the same is $40,000. In the city $248,000 of capital and 260

hands are regulaaly employed in distribution,  Returns show a total of 967 people employed in distribution a part
of the year.

The part of Ohio in which the ice bhusiness s carried on to the best advantage is the seetion bordering on the
shore of Lake Trie. These northern counties are subjected to severe weather in winter, and they ure never so
destitute of ice that they do not have all they want for local consumption, and an abundance to spare for the interior
towns, The business is carvied on prineipally at Cleveland, Sandusky, and Toledo; and it at one of these cities
they cannot harvest @ {ull erop, the others are pretty certain to have a smplus. It is rare that there iseven
partial failure of the erop along the whole shore.  Cleveland is the main consumer.  Toledo and Sandusky operate
chicfly for the interior trade.

Cloveland consumes the most ice by victue of her industries. - The city has many breweries, packing-houses,

and fish-markets, to all of whieh an abundance of ice is as the breath of life, The family and retail trade of the
city does not take more than a quarter of the whole quantity of ico consumed. The waters upon which the
compaiiies operate are the Cayahoga river, Rocky river, a number of ponds in and around the city, and Lake Iirie,
In good winteps ico forms far in excess of the needs of the eity, and of a thickness of from 12 to 20 inches, being
Dand, clean, and pure.  The weather is, however, somewhat variable, and safety requives cutting to begin when
from 8 to 11 inches arve attained. The browers generally eut for themselves from small artifieial ponds, sowelimes
trom the river and the lake. Many of thom have introduced refrigerating machines; but natural ice is cheaper
than the manufactured, and it pays to allow the machines to rest and to fill the houses from the ponds, when that
«an be done.  They report thie cost of so doing at from 25 to 50 cents per ton for cutting and stering,  From $1 to
ito $2 per ton is paid when they have to buy from regular dealers, The total storage capacity of the dealers and
amanufacturing establishments combined ix about 260,000 tens, The average crop stored is 210,600 tons. The
.averago consumption is from 125,000 to 135,000 tons. Brewers report that the waste in hauling and in the house
does nob exceed 10 or 13 per cent., but the regular dealers encounter a loss of from 25 to 40 per cent. when their
houses are near the city, and from 50 to 66 per cent. in all when the houses are at a distance. Inquiries made by
M. M. Hobart, chief special agent for Cleveland, indicate the employment of $540,000 and 1,900 men in harvesting
and storing. The wages paid to the men is about §60,000 in average years, or about 30 cents per ton, One of the
companies, which has a large investment on Rocky river, employs barges of about 150 tons capacity to bring the
ico 1o tho city. The blocks from that stream are valued for their purity and thickness, Cleveland is fortunate n
her almost complete frecdom from the dangers of an ice famine and in the low prices which provail. The wholesale
rato for ice seldom goes to 6 per ton, and it is more likely to be about $2 and $2 50, sometimes $1 00,

Sandusky has o storage capacity equal to 150,000 tons. A large part of it was created in the excitement of

{he winter of 1879-'80, when the crop failed in so many other parts of the country. TLarge houses were built in
© Telruary and MMarch with a capaeity of 60,000 tons, and the companies went further and prepaved apparatus for
stacking considerable quantities of ice for shipment to the interior. The local consumption of Sandusky doca? not
exceed from 16,000 to 20,000 tons, so that when the houses are filled, as they generally are every winter, there isnn
immensae surp].ﬁs for shipment to interior towns. Sandusky ice is in great demand. Itis generally from 14 fo 20
inches ihick and as clear as plate-glass. -Columbus, Springfield, and Cincinuati buy a great deal of their supply
at this point. Tho Treighting of from 100,000 to 130,000 tons of ice yearly to these and other towns is a source of
great profit to the railroads. . ‘

Poledo can store about 160,000 tons. Her dealers operate both in the vicinity and ou the lakes and rivers of

Michigan., They have an abundance of ice of good quality, generally from 12 to 20 inches thick., The city ships
Dby rail to numerous interior markets. :

ILLINOIS.

Tho jco business of the southern part of the state is tributary to the Saint Louis market, as nqticed elsewlere.
Tt remains to spealk of the business of Chicago, in thae northern part of the stutg. It is 1-3110 prmcipal‘ center of
consumption in 1linois, and the operations of its numerous companies dwarf the industry in the rest of tlxe state
by comparison. . ‘

Tho history of the trade in Chicago dates back to 1847. A house holding 2,000 tons was put up by two men
named Trisbie and Burroughs, who filled it with jce taken from the North Branch., In 1§48 a house was .pub up.by
a competitor in the business. Tor many years there was little except the family and tlfe ice-cream, trade in the cl?y,
and a few thousand tons of ico way an ample supply. As the city grew _in population, however, al}d }ndﬂStl‘lOS
gprang up, and espeeially after the port became a point for packing and shipping meats, the dema‘nd for ice increased.
In 1860 James . Smith & Co., now next to the largest cencern in the city trade, began operatiors. One company
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after another was started, as the opportunities for making money became known, In 1883 thert awe S regular

companies in Chicago, togother with a number of small concerns, with an aggregate trade not execeded i,n any park

of the United States exeept in New York city, Thoie ave §950,000 invested in icelonses and t'm.ﬂs. | ‘ht“l‘u i

storage capacity of 1,300,000 tons.  From 2,600 to 3,500 men are employed o part of the winter in cutting atied sloving,

earning from $140,000 to $180,000 in wages, A crop of from 700,000 to 1,100,000 tons is annually luu‘\:m«al 1:‘]":“[ the

various points at which the companics operate; and within the city $303,000 of capital and 835 men, carn ing RN

in wages, were employed in Qistributing the ico to consumers in 1880, which was a short-crop year.  The actud
consumption of the eity is from 575,000 to 960,000 tous, varying with the dearness of the comniodity.

The largest concern is the Washington Ice Company. They have store-houses located as followas:

)
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The company has ice-cutting privileges without store-houses at lake Winnebago, Oshlosh, Wisconsing Lok
river, Watertown, Wisconsin ; and Fox river, at Clintonville, and at Anrora, lllinois, They harvest an averags of
250,000 tons. The best ice is eut at Elgin and at Laporte, and is reserved for special trades. Tho Wisceousin iee
is, however, remarkably fine and of great thickuess and density. When the Illinois streams and pords da not
{reeze more than 8 or 10 inches thick, the bays of Wisconsin freeze two feet thick,

Among the other ice firms are James I, Smith & Co., who rank second only in the magunitude of their opermtions,
They have houses in several states and ab a large number of places, chiefly at Chicago, Riverside, Aurora, and
Batavia, and on the Calumet lake and river, Illinois, and at Fond du Lac, Wisconsin. They o v large business
in the city., Their storage capacity is equal to 90,000 tons, and they cut on the average about GO Y000, ALK, Pifer
& Co. cut on the Desplaines river, Illinois, on Fox river, and at Sturgeon bay, Wisconsin; storage capacity, 100,000
tons. IE. A.Shedd & Co. have large houses at Wolf lake, Indiaua, and in Calumet and MeXl¥enry counties, Nlineis;
storage room, 80,000 tons, These comprise the largest four concerns, Thers are {hree others, the O, & W, Gurhreio
ice company, Maginuis & Boyle, and J. I, Dalo & Co., which report from 40,000 to 60,000 tons of capaeity at
various points in four adjoining states. The rest of the dealers handle quantities varying from 15,000 dewn (o and
below 1,000 tons. Thege small concerns operate mainly on the Chicago river, and in the close vielnity of the ity

With access by rail and water to so many points where pure, thick ice ean be obtained, Chicago ix \‘il'tll:tih\'
safo from an ice famine, and the indnstries dependent on refrigeration for running to their £ull apaetty ave seldum
troubled either with short supply or excessive prices. It is of some importance to all consumers, however, whother
any particular winter is, or is not, a severe one in the vicinity of the city, becauso the cost of transpovtidion i s
considerable element in the rates of the following year; and, if the erop must bo brought Lfrom distant: puints, the
rates rnle high, Occasionally the waters of the state yield an iunsufficient supply. This oceurrol in 18778
and in 1879-'80, In the winter last named {rom 8 to 10 inches of ice formed about Christmas time, hut an untimely
thaw destroyed the flelds; and, as the succeeding fortnight passed without the prospect of anather frome, the
companies fled northwards at onee and harvested an adequate supply at Green Bay, Sturgeon Bragy, Fomd du Ty
and Osbkosh. In years like these high prices naturally prevail during the following summer. - But, thore iy nevey

‘an jee famine now, for the companies always carryalong more or less old ice from one season to anothee, The

high rates are not due to speculation in a commodity which ranks with the necessaries of lile, g0 muteh ax to the
greater cost of meeting the requirements of the city from distant sources of supply. With every year of gowd
prices, moreover, the old companies put a large part of their profity into new houses and general inerease of thedr
plant, and many new companies are organized, so that the commnnity gains tha benefit of greater Supply the next
winter and, consequently, moderate prices. In this way the business grows steadily, and is RKept commensurato

‘Wwith the expansion of the city and its industries. The winter of 1880~’81 was a great crop year at Chieago, One

estimate of the amount cut puts it at 1,200,000 tons. It is believed that 1,000,000 tons wounld hHea nearer the trath.
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At the lower estimate, however, the business nearly reached the magnitude of the product of the Iudson river in
New York, There were four months of continuous cold weather. The bulk of the crop was harvested at home,
Some waters were cut from three times, 12-1nch ice being taken out cach time. A good deal of 26-inch ico was ent
that winter, all free from snow, and clear as crystal.  The city derived great beneflt from the large product. Prices
ruled low, and ice was used with liberality by individnals who, previons to that, had been able to purchase only a
limited quantity. In general, Chicago prices are lower than those in-any other part of the country, except the
east. In bountiful years they range from $1 50 to $2 per ton in car lots freo on board; $2 to $3 per ton by the
wagon load; and from $4 to $6 per ton by the 100 pounds to families. In 1878 wholesale lots sold for from §4 to $7
por ton; a few as high as $10, In 1880, which was a year of good prices, though not of scant supply, they were
from $3 to $5 per ton, During the summer families and small consumers, buying by the 100 pounds, paid from
88, which was the average, to $15 per ton.  Tn 1881 families paid $5 and $6 per ton. At retail the price in summer
is always a little more than double the one which rules in the winter,

The large packing houses at the Union stock yards are Lhe largest consumers of ice in Chicago. Tho brewers,
howerver, use largo guantities. The proprietors of both classes of establishments put in their own ico as far as
possible. Of the about 350,000 tons which they require, 100,000 tons on an averagoe are harvested under their
-own direction, at a cost of from $1 to $2 50 per ton, delivered in the house, They employ men who are little more
than - day laborers, having idle teams, to cut in the outskirts of the city and haul it directly to tho houses.
Sometimes the cost exceeds littlo more than the wages paid the men, In such cases it falls below $1 per ton,
One large firm reports getting ice at @ cost of 16 cents per ton.

MISSOURL

Missouri is almost on the southern edgo of the- ice belt. No natural ice forms in the states southward of her,
and the whole region to the gulf depends upon Missouri and the upper Mississippi for its supply. The only
oxception is the city of New Orleans, which purchases ice from Maine. The trade of the upper Mississippi naturally
centers at Saint Louis. The city is, in the first place, the largest consumer of this region. She requires about
250,000 tons yearly for her own use, and various large companies have been formed among her merchants to gather
and supply her with this large quantity of ice.. In the next place, the city is the center of s networlk of railroads
- extending to every part of the northwest, and she also has extended water communication, by which means il the

crop fails at Saint Louis ice can bo drawn from & hundred other localities where it is sure to freeze from 15 to 20
inches thick. ~And, finally, the city is the best point for shipping ice to the southern markets; thero is always a
sufficient depth of water from Saint Louis southward to float the largest boats employed in the trade, even in the
dryest months of the summer. The toniiage of Saint Louis is also immense. She also has railroads to Texas,
All these advantages tend to make the city the ice market of the Upper Mississippi.

o supply the wants of Saint Louis and the southern trade a crop of 550,000 tons is annually required, About
270,000 tons are consumed in the city, and 280,000 are sent south to Ilelena, Arkansas City, Greenville, Memphis,
Vicksburg, Natchez, New Orleans and other points on the lower rivers. Of late years it has not been possible to
obtain a {full supply in the immediate vicinity of Saint Louis in more than one year out of two. In severs winters,
with steady weather, the river near the city ahd the ponds and stone quarries will yield an abuondance of iee abont
a foob thick., Bubif a good crop is harvested in one winter it is more than likely that no ice of any amount will
form the following winter, or the crop will be spoiled by a thaw and a rise in the river. There have been many
years of great scarcity, and the prices of ice havo fluctuated in a surprising manner, An average wholesale price,
in which there is a profit, is 85 per ton, the ordinary range being from $3 25 to $6. Bub in 1863 ice sold in Saint
Louis for $30 and 840 a ton, In 1876 it sold by the car load, early in the season, for $7 50 per tonm, and during the

" summer rose to $15 and $16; the retail price to families was $20. In years of scarcity the greatest sufferers are
the breweries and meat-packers of the city., They take half the quantity consmmed by the eity, and the wholesale
prico for the yearis of immediate importance to them, Theuuncertainty of the local harvest has led to an extension
of the operations of all the Saint Touis ice-cutters over the whole northwest. They havo established lhouses at
De Pue, Xingston, Pern, Peoria, Lasalle, Quiney, Alton, and other points in Illinois, as also at many places in
Towa and Minnesota, and their operations are now supplemented by local enterprises, both in the cities named and
in Xeokuk, Cedar Rapids, Des Moines, Burlington, and other towns having good routes of transportation to the
city; occasionally the dealers resort to Toledo and Canada. The necessity of a sure supply has also led about
25 brewers and & number of meat-packers to aet independently of the regular companies and lay in a supply of
their own every year. They either harvest near the city or buy wherever the ice is good, filling their houses at o
cost varying from 75 cents to 31 50 per ton for the ice, and 81 to %2 per ton for railroad freight. Ice is even
brought from Minnesota frequently at a cost for freight of $3 per ton. One brewery firm has established storage
hounses at Do Pue, Illinols, with a capacity of 20,000 tons, and employs a.tow-boat and eight barges of its own to
bring down the ice whenrequired. The brewers and packers have a storage capacity of 175,000 tons, and they are
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well satisfied, when the crop fails in the neighborhood of Snint Liouis, to fill their houses at & cost of $3 to $3 50 por
ton. They have to pay from 5 to $8 when they buy from regular dealers during the summer. It is estimated
that about half of the ice required for Saint Louis and the southern markets is now harvested on the Illinois river,

The ice-houses of the upper Mississippi are as o role smaller than thoso in the east. They ave, however,
constructed on the sume principle,  Within four or five years they have been supplied quite generally with endless-
chain elevators and all the modern appliances for saving labor and oxpeditinﬂ' the harvest. One feature of
western work is the mooring of a large number off model barges near the ice-houses before the ice forms, and the
loading them with ico after the lhouses arve full. These barges are often old steamboat hulls, from which the
machinery has been removed. The others are regular {veighting barges. They have cargo-houses on deck, and
they carry from 400 to 800 tons of ice ench ; & few of large size carry from 1,200 to 1,600 tons cach,  Aboub 100 are
employed in the ice business of Saint Louis, It is not wunusual to load lrom 60 l.n 75 of these boots with abont
60,000 tons of ice in all in the conrse of the winter, This is especially » popular practice on the Illinois river,
‘When the rivers open, either through some unexpeeted thaw or in the spring time, the barges are towed to tho
city and their cargoes are discharged. Tho shipments to the lower river are dlways by this class of boats.

The thickness of' the ice varies with the locality and the season. Around Saint Louis tho nsual thickness is
from 8 to 10 inches, On therivers in Illinois ice of o thickness of from 10 to 15 inches iy obtained. In Minnesots,
and Wisconsin a supply of hard clear ice can be obtained from 16 to 24 inches thick. '

One of the growing poiuts in the Saint Louis district is Quiney, Illinois. This city has long supplied the
market with a good deal of excellent ice cut {rom a bay three miles long and a quarter mile wide. Ier nearness to
market and comparative seeurity against tho disastrous floods which destroy the ice-houses at other points from
time to time are advantages which have had great influence on her trade.  Shehas now a storagoe capacity of 160,000
tons, and her dealers sell to the lower market direct without the intervention of the Saint Louis companies. They
ghip Ly barge and railway-car to the most distant points. Some of her tradeis by rail with Texas. The ice is sent
in refrigerator carg carvying 12 tons cach. It isfrom 5to7 daysen route. Uponits arvival 6 is unloadedinto 100.
ton ice-houses, the walls open at the top, and it is then covered with sawdust, Two other points of great activity
are Hannibal, Missouri, where about 75,000 tons are eut yearly, whence shipments are made to Texas direet, as well
as to other southern states; and Cedar Rapids, Iowa, where as mueh ag 100,000 tons is sometimes cut.  Tho other
western towns tributary to the river market cut from 10,000 to 45,000 tons each.

In Minnesota and Wisconsin a hard clear article is harvested, ranging from 16-to 24 inclhies.

The returns of the dealers indicate an average waste of 20 per cent,in shipping ice to southern markets.
There is from 5 to 10 per cent. waste in bringing ice to the city for local consumption, and 20 per cent. in distribution.

Experiments have been made both by brewers and by regular dealers in Saink Leunis during the last 10 years
in the manufactore of artificial ice. Omnibe whole, resultshave not been satisfactory. Natural ice is still preferved
as cheaper and better. v

- THE GULL STATIIS.

The memoranda in the first part of this report on the birth of the ice business in the United States show that

-a large part of the trade of Trederic Tudor, of Boston, was with the southern states. In 1817, he sent o vessel to

Savannahy in 1818, one to Charleston; and in 1820, a first shipment was made to New Orleans. Yrom that

.

) begmmng, a trade oi‘ from 75,000 to 100,000 tons of ice yearly has grown up from Boston, the Kennebee river, and

other localities in Maine, and from New York and Philadelphia, The principal destinations of cargoes from the
north have been Savannal and New Orleans. Both cities aro large consumers, and in addition thereto, Savannah
has been the gateway through which ice has been sent by water to Angusta, and by rail to I\Lwon, Adtlanta, and
other interior towns. Other ports to which northern shipments have been made are Wilmington, North Carolina,
Charleston, South Carolina, Jacksonville, Appalachicola, and Pensacola, Florida, Mobile, Alabama, and Galveston,
Texas, A waste of from 2o to 30 per cent. has attended these shipments. The cost of fru ght has been from §1 50
to $2 50 per ton. After the landing of the cargo, o further waste of not less than 25 per cent,, and often as much

as 40 per cent., has been met with in distribution. The wholesale price of morthern jee has, as o conseguence,

been not less than $10 per ton in the coast cities, and has often risen to $30 per ton. The regular charge to
consumers has been $20 per ton; but in epidemic years on the eoast, and in inland towns, often as much as 60
and $75. The high prices made ice, for fifty years, a luxury to be indulged in ouly by the prosperous. The
masses in the cities were unable to afford the costly pleasure of its consmmption. Ieedoes not form naturally in
the south; and the entire lack of a local supply has at times been felt severcly, especially in the years of the
preve mknce of yellow fever, when quarantine regulations cut her cities oftf from communication with the rest of the
country. ‘

For fifteen years efforts have been made to reduce the eost of ice in the south and vender her, in & measure,
independent of outside sources of supply. Tennessee and Georgia have imported extensively from the Ohio River
region by rail. The lower Mississippi has bought in the Saint Louis region; and Texas has imported by rail.
Enterprize hqs, Lowever, been chiefly in 1he direction of the manufacture of artificial ice. The inventors of ice-

K]
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machines have found the south their most profitable field of operations. In order to introducoe their patents the{'
have followed the practice of selecting some inland town of considerable population, in which their product would
not come into too direct competition with northern ice. Thoy have set up their machines, retaining a part interest
in them, and begun the process of manufacture, supplying, so far as possible, the local demand, and, in many cascs,
selling their surplus to- otber communities casily accessible by rail or by water. In other places the business has
_ been undertaken by local eapital. There is scarcely alarge town in the soutl in which the experiment of manufacture
hias not Leen tried witl more or less success.  In Atlantn six machines, producing about 50 tons of ice a day in the
aggregate, have now been in operation for several years. In Augusta there have been three, produeing about 20
tons a day. Austin hag had two companies, whlch have been making, jointly, 10 tons a day, in blocks of from 25
to 60 pounds cach, the larger blocks being for the trade with surrounding towns and villages. Ice-machines are
especially numerous in Texas. New Orleans now hias three factories for making artificial ice.  The cost of production
has been reduced to about $3 per ton in most places, whiel is a trifle below the rate at which ice can Lo delivered
in Tennessee and Georgia by rail from the Ohio river, and considerably below the cost of the article from Maine,
delivered in inland southern towns. With this advantage in its favor, the business of manufacture is steadily
growing at all points at & distance from the sea-const. Tho prospect is fair that they will sdon be independent of
ountside sources of supply, although it will be many years before the cost to small conswmers will fall anywhere
nearly as low as in the north. On the sea-coast northern ice still has the preference. It can be landed more
cheaply than the local article can ke made; and by purchasing in Maine or Massachusetts the dealers avoid the
heavy risks of experimenting with expumve plant and imperfeet methods of manufacture. The solitary exception
ig the city of Now Orleans, whmh, though still buying northern ice, is nevertheless manufacturing on au extensive
scale.

The 1)1‘111011)’11 drawbacks to the making of armﬂcml ice in the south have been the imperfection of tho machines,
resulting in a contamination of their product by the escape of the ammonia, ether, or other refrigerating ﬂuld,
the difficulty of securing in a hot climate the efficiency manifested by the machines in & cooler region; and the
heavy expense of operation. The failures have been as numerous ag tho successes, The genius and energy of
the inventors have triumphed, however, at last. Lealkages have been stopped, expenses have been redueced, and
practical results have been obtained. The machines most preferved at present are the ones using ammonia as the
means of refrigeration, )

In New Orleans, according to the report of Chief Special Agent I3. A, Deslonde, the quantity of ice actually
consumed in 1880 was about 82,000 tons, requiring & supply amounting to 55,000 tons. The consumption has at times
been as high as 50,000 tons, requiring a supply of 91,000 tons. These figures were arrived at both by a study of
the returns of the ice companies and by a careful inquiry among 210 consumers (families, hotels, saloons, fishermen,
ete.). The business has grown since 1880, and may be considered at the present time as large as the highest figures
above given, The artificial prodnct is made by two corporations, the Louisiana Ico Manufacturing company and
the New Orleans Ice Manufacturing company, both having large capital, with extensive establishments, machinery,
and appliances. Tho full eapacity of production of these concerns hag not yet been fully demonstrated. The
Louisiana company was formed in 1868 and was the pioneer in the bhusiness. At the outset of its caveer, after
lavish expenditure on costly, but imperfect machinery and appliances, its managers found the result of their
operations far from satisfactory. Their losses were disastrous. It has only been within the past few years, and
after the adoption of nmew methods and-many mechanical improvements, that they have succeeded in malking

- blocks of 100 pounds, in guality and appearance equal to the best river ice secured in the north. Their earlier
product was in 20-pound Dblocks, and was often damaged Ly an ammoniacal taste and many impuarities. Their
final success dissipated the prejudice against the use of artificial ice and enabled them to enlarge their plant by the
construction of a second factory. The company now has 10 Carré machines, 6 in one factory and 4-in the other,
with a total capacity of 45,000 tons a year.. Tho New Orleans company was started in 1880. It employs the
California invention of J. M, Beath, which was first put into operation in Los Angeles and San Franeisco and -
afterwards in Atlanta, Chattanooga, and Nashville. The machine uses liquid anhydrous ammonia as tho
refrigerating fluid, and differs from the Carrd machine by making ice not in blocks in pans, but by freezing it into
solid wallg on the surface of a network of iron pipes, the water descending upon the pipes in a shower. The
product of the factory in 1880 did not exeeed 1,800 tons, but with the completion of its plant a capacity of 30 tons
per day hag been attained. The operations of these two companies have materially reduced the price of ico to
consumers in the city. The wholesale price has often ranged as high as $30 a ton; it has been lowered to $10
by the competltlon between the manufacturers and the importers. To small consumers the price has always been
extravagantly high. The distribution has been made by small drivers and dealers who have not practiced weighing
the ice, but who have been accustomed to saw or split off picces by guessing, and call them of such and such a
weight. Trom information obtained through many sources, it appears that it has not been unusual to charge
customers 2 cents a pound, or $40 a ton, and in epidemic years or periods of ice famine, from 3 to 5 cents a pound,
or from $60 to $100 per ton. Local production has reduced these retail rates to an average of 1 cent per pound,
or $20 per ton. Lowering of cost to the consumer has had the effect, as might be expected, of increasing the
consumption of ice since 1880, Families, hotels, and saloons are buying in large quantity; and the traffic in fish,
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oysters, fresh meats, and vegetables during tho summer months has been greatly promoted. It is confidently
anticipated by both the manufacturers and the importers that the business will hereaftor expand rapidly, year by
year. With prices as low ag in the novth the consumption of New Orleans would probably oxceed 250,000 tong
yearly.

Distribution in New Orleans is not yet systematically done,  Sales wre generally for eash.  Iew accounts are
kept. The ico is sold to wagon-peddlers and hucksters, of whom there are about 100 owning carts aud horses of
an average value of $158 each, and these peddlers sell from the wagon with a erado method, which usually, but not
always, leaves them a little more money at the end of the day than they had atb the beginning,

ON TILE PACITIC COAST,

Tho cooluess of the summers along the Pacific coast obviate the necessity for mueh ice cutting. The
preservation of fish and meats calls for only a small amount of ice. Thé hotels and barrooms, and the more
luxnrious families are the principal consumers, San I'raneisco is the principal market, but the consumption does
not exceed from 20,000 to 40,000 tons a year at present. The first ice was brought from Sitka, in Alaska, by
trading vessels. A company was formed to dealin the commodity while that region was still under Russian control,
The government mado a concession 1o the company, and small amounts of ice wore brought to the market and sold
there at retail for 5 and 6 cents a pound, that is to say, from $100 to $120 per ton.  Tho Pacific railroad opened
up new and nearver sources of supply in the Sierra Novada mountaing, and the price was cut down to about $40 per
ton at retail.  (Grood ico, from 10 to 24 inchos in thickness, is obtained in the mountaing in abundance, At Nevada
City it forms & feet thick. Tho high freights retarded the business, however, they being about $100 per car load
of 10 or 12 tons. A reduction of this rate to $70 per car resulted in tho abandonment of tho Alagka trade. The
high prices led to the introduction of ice machines in all the principal eities of California, cspecially in San Francisco,
Sacramento, and Los Angeles, and for a number of years a lively war was carried on Lebween the mountain
companies and the machine companies. A compromise was finally effected, by which the former were to load ice
on the cars in the mountains at $3 per ton, $7 per ton being added for freight, and the machine flvms were to sell
at the wholesale price of $10 per ton. A new competition sprang up, however, with new and rival companies of
Loth classes, and the retail prices of ice have been cut down, within two or three yoars, to $10 and 15 per ton.
Machines are being constantly introduced in every part of the state subjeet to warm summers,  Low prices seom
hereafter assured, Farther up the coast, in Oregon and in Washington, the need of ice is seldom felt.  Thero i3
plenty of the commodity on the higher lands, and when needed it ean bo harvested in abundance. '
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Statistios of consumption of ice in twenty principal cities of the United States, from October 1, 1874, to September 30, 1880.
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"o ships and shipped to other places.| 173,575 f)l\‘,“ll‘?gn iha ];E:’,g‘i;"{}gg:} "o ships and shipped to othor places. 38, B0
To private Tamilles coveiecanas PR 127,471 | shipped \V:l ixl-m;zlulnr. in- To private familios veeeaiiaiiainaa. 425, R8T
v N torvalg. holesanloprices m, Sy . . "
To miscellaneons Consumers......q.. 17,148 . d“ﬂtn p 18801. %0%1 &ﬁ “’138 Lo wiscellancous consumors ....... . ;‘DQ? (133
¥ porton ; rotail, by tho | N R T
Consamod during-— ]_mundn: 15 and 95 conts Conanmed during: L
Ootobor 19, 653 Iu tho winter and 8 rinlq; {0703 70) 1T 8, 150
Novermbor veeeee s 9,50 | 40 and G0 conts I the Novembos .. epans 40, 300
DoCETOT «venne .-, 5,212 ' DOCHIDOL <avvmvaneresearersurasons 28, 403
JRNUALY ccevemmannnnnn 4,026 January .... a1, 097
Fabrnary coceeevicnansen 4, 086 TPOUTIATY 2vvsernannrrsnmnvanernacencas 48, 630
MArcll covsensnnnvecnns 6, 604 MBEOH «nrvvevennnnneas taonnssanonanss 54, 043
APHlaveiceranaas 8, 365 Apiil ...... [ vereanen Cereanas 78, 632
ALY o evvaieannnnans 28, 075 MAY ceiaeniaranarontaercessnusennnnns 02, 013
T N 24, 683 JUDO. cevvvnrrnmernsrarnnsssssnnniones 122, 606
July. oo cenvvncinecnnnn Veemerevavanen 40, 508 TULY cerreien ceverir s et 167, 600
Angusb....c.... PR reemeereneanas 37,402 Aupush .oaes veseneivasessresnnasrann 124, 50
SoptombOr s s enersenisurneans Ceeees 20,470 03] 11260 (Y 0 e
PHROVIDENCE, RIIODT ISLAND, o JRRSEY CITY, NEW JERSEY, o
Harvested. coeeeeenarinnnennan renesavanes 40,070 | Thers me O companies, | Iarvostod ..onvnnannnns Lamrenianetianres 61,580 | Thuere gy 4 compames,
with n apital of $34,600, S
omploying 100 mon, employing
S0l@ Lo CuSIOMOTB. s vt vannnrrertvnerinnnen 32,800 | Wages paid during the || Sold to customers covveiviviaiaiianionnn
S e ~—1 yoear, $4£1,700, Valuo of
T0 DIOWOLS cvavsverrnren tavmraneseae B 800 co sold and consumed, TO DIOWELS srucnearnrenssersunsnannns o
) . R 3
To butchors tnd ment-packers. 8,100 ?;‘f{i&2,”3;cn§“rh§‘?§’a(i”}’lf§:’n To butchors and ment-paokers....... 4 811 $70,000
o butter doplors ceevvieninns 5, 850 gss 60 to !ﬁlg“_mr ton; ve. To buttor denlers «uooveuas Vevaarununs 1300
To shipsand shippod to othior places. 160 (tf“litll Rg’:ﬁ%‘"{;r‘{l"lﬁ;"%té’cg{g o slips and shippod ta othier places. 4,479
To privato familios ceovevernriinnans 16,200 | in Mavch and April. 60 To private families ....... Vewanen 14, 004
10 MisoellAN0ORS CONENMEOTS.enve ... 2,200 conty in thoe summeor, "1'0 miscolluncons CONSUMArS - -...... 7,075 conis por 100 ponnds,
Consumed during—- T—e Consumed during— - )
[0 1) Y R Y 2,982 (015 1) T U UPPPPOIN
WOVEIDOE «varnnennecorarssncnanenna, 2, 800 NOVOMDOL «eavennsiansoasaesransasnas
Decomber .ovenine i, 1,480 DECOMBOT covrrmineerevosnnsonannaens
January ..... [P [P 1,400 TONULLY «coeervnnnirnnsnevononan
FOULUALY o uurnenanernrnaummonnsonnuan 1,401 Tebruary .cooovinriivuinncnanes
Manreh 1,400 MArol cuccveivrnnnerene cnirnure-
April ..o 1,402 72 1 | N
MAY vaceniveennen 2,240 MOY onerrarianrererenssanonan on
[ 31T PR 2,082 T TP
July ~b,002 1
Anguss.. . 5,004 AULUSE veeee e e e aneas
Septomber 2, 082 Soplomber.cooviiiiieiiraiiiiniaaan
BROOKLYN, NEW YORK, TE— KEWARK, NEW JIRREY, ’
Harvested coeovienn.... i amansiens .l 628,000 | Thero are 4 companics, || ITarvestod soverecasnesrasiiansrensieaness E0, 300 | rppare o :
b with o cnpital of $100,000, || | Thore nro 5 cowpinles,
‘| employing 661 men.
B0ML 10 CUBLOMEYS .ae et vt iiernmsvaneeses 834,586 | Wnages paid during the | Sold to customers..ooivii v vieiiinnnn. 52,010 | 2030 durin
s | PORY $820,210. Value of e 848,075,
0 HIOWOIE e vnnnnnvrerreenns ve sane 07,610 | ico sold and consnmed, To DIBWEIS «eeene cnnes anr e, 18, 200 v
T'o Duteher 1 mentpaolor $1, 000,000,  "Wholesalo To buteher 1 meat-naclkor 4,787
utehers and ment-paekors. ...... 17,040 | nylees to wagons ab tho 0 butehers and meat-packers. co.c.. VT
T'o uttor doalers ..ovvevecenisneeeen]iaerraneens .| ico dopots I(md t% largo To Bubtor AealerB.ae, cenrrnersnsrsaraloraerraacnes
To ships and shipped toother places. 7,280 f{i’,{;ﬁ,“‘g},"’ﬁétﬁ?f“lﬂ’;‘gg $§‘1{ To ships and shipped to othor places.|.. -voeeernat
To private families ...... peanernnas . 168,700 smmr}er, 65 cents for 100 To privato milios oveneeiieinninens 18, 003
To miscellancous consumers. ...... .. 73, 066 pmuu. & To miscellancous consumers 12, 600
Consumed during— D Consumed during—
(0701041 111 I o4, 021 OCtODOY cvamnnaarrrrraveroanenn e 2,700
Rvemher covinuas 10, 061 NOVEMDOL sevaerrnrenarrarsaasvsonnns 1,072
Decombor........ 8, 403 DOCEMDBOT evrveinneiaininenrsnnisons 1, 424
JONNALY «enernnnannns 10, 638 TANUITY vnvernnvnsnncannsennionmnnas 1,07
TFobrnary «ve.... 12, 531 TORLUALY « - vucivanemnsintsvaorsans 3,001
MATCH ¢ e eensaneanncones e 17,358 b3 2070 . R, 4, 607
AP ceri it e e, 26, 953 2,247
IOY cenecmacmeceaeernarerrmvamrarens 34, 601 . 4,448
fia7 T T, reieenann [P 43, 901 6,320
JUY crerer cnmmnennns feeinseseaiaeanan 61,030 8,136
ANZUBL e viannrenn i imnieneaaa. 44,103 . 9,167
September..onv.eve et iieineriarienns 30, 076 September.caeeevainncranns [ 8,102

y
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Statistics of conswmption of ice in twenty principal cities of the United States, ete—~—Continued.

Distribution, ote, Amount. Remmka, Distribution, ote. Amonnt. Remarks,
TROY, NEW YORK. Tons, CLEVRLAND, OHI0. Tons.
Harvogted ....... e e reriaarans 62,000 | Thero aro 13 companies, | Harvested «oveesivanesceneniiieianiinean, 140,480 | Thoro nre 98 companies,
. — : with a eupital of §32,000, weh ) Withon capltnlol $167,100,
employingid men, \Wagos employlug 1,044 wmen,
Sold to customers. e s covnirinniieaann, 43, 560 ol during tho year, |l Sold to oustomers. .c..ovveeneniaininians Wages piid during the
20,685,  Valuoolieosold year, $70,818, Valus of
T0 DTOWETS v evrnicnecinrennnenn 2,085 a{ild c!(;m?:l%“l)d't A-B:.‘BC;,UOlOi T0 DIOWOLS coorneavmvrcinmnsereinanss ‘*(:(\.0 E:l(lhjl(;l 11}}1}([1 l!nm;x;mud.
" N . . . About 25, Long sol¢ . . . e s g N i of brow:
I'o butehers and meat-packors. cv.... 2,000 | From o hovacs diroct, 1o butchors nud ment-prekors. ... ... BT,450 |65 wnd puckiers ont ol
To butter Aealor8.eeiiecnanarsanrans 45 | for uhlpmoxét; {mdL %hg(t) Lo bultor derlors veveesvansvreneannes 1no }Ichl)‘l,}lm\}vc.‘ﬂ uf t;usu nlx o
\ . rpogod, ok nhout 4 " \ ona of fen, vi
To ships nml shippod to othoer places.| 10,000 | TR ot 0 hioes to 1o ships and shipped to other plages. DI0 | g 55,000, whioh o ilutl:»!;l
To privato familios covevinaenieiaenns 18,350 | mnill]osi. 10 (icnts potjl 128 To privato families savveaveriaiininns 18,715 }mlmtm] n.hur\'l» \lele-
To miscellancous consumera......... ) 80 {:‘)’}B‘é gni]::s ;;1 L‘ltt\’;'“‘x:;“m.‘ © T'o misecllancous CONBUMOTH. oo 788 ;‘:l“ }:},l;‘:';i.'m‘;\i’l'"p?ﬂ,lt}s ;92
Consumed during— . B Consumed during-- ) ;‘;x :’;‘I‘:('s'l‘.'{z,b‘;‘,gu‘u{’{’“f" oo
OtobEY v uscnnecnnnn emenan eatranean 1,040 Qotober, cu... e M abastasarerasnsanaes 6, 220
NOVOMDOT vcveusurnnnressassnanasnaus 1,453 NOTOMDOT cevvencunmnssrnvasvonascuss 8,708
Decomber vuvemevvssrinresvsacerunans 1, 001 Do0eMBOY suecarnsansicnrnsorarisnnns 2,221
TRIUALY +vvvsrnernsvnrneevanaansnanes 850 BETTIEN PPN 2,220
Fobruary «ovivieccivnrniei i iiinane 850 Fobrunry ceeeveanss 2, 008
5 5 808 March ... 38, 062
- 1 1,300 meetesanmeraerranny 7, bdd
MAY o vervnnsrmeannnnnns 2,045 MAY coivnnrierrasananisacmnniarsinasn 16, 823
2T T P PP PPN 7,025 TUNG ennnananas ereiceseniinasaas 17, 608
TULY vt enemunnnusnne mnoneosavenanns 8,815 TULY ceenanicrninrncrenentenrensenaes o, 088
Augusb..... v wasanann 9,020 ATEUBL aveeniis s iscniniananasnrsnnas 23, 080
Boptember v icvinriiiacannns 7,543 1 Y T 21, 718
ALBANY, NEW YORK, QINQINNATI, OII0. ) .
IIOEVOSERd cevnnesirmvnssesmsensanesonnse 181,500 { Thero ave 14 comprnios, | IIrvestod ... cueeenseeeieeenrmencneeen| 283,000 | Tliere nze 41 compiuies
! with n oapltal of $18,200, 283, ~ 1 T wlth n oaptal of $348,000,
cmployiug 117 mon. . : =1 cmploying 067 men,
B0l £0 CUSLOMIOTE. 1 e v erareerennsersiurans 00,650 | Whagea Buiﬂ during Lho [ Sold £0 CUBLOMIONH. v ves cnrenneunenraenn| 206,885 | Wigos yld during the
?'olu', $20,420, Valuo of i | OOY, FO5R ML Valuo of
T0 DYCWETS <eenvnrnnmnrncnnnnssrnsnsan 12,600 [ leo sold and consumod, L0 DEOWOTS avnen snanannmneresnrnnees 47,100 | 1co sold aml consumed
- elior ) ; o $100,000, About 22,000 T B . $1,200,000. 08 firms o
o butehers and meat-paekers. .ov.. 11,260 | Yong sold for shipmmllz 1o 0 butchera and mont-paskors voves. . 40, 040 | fyrowers and packors eub
To Duttor A0RIBIB. cuvrenes vanarannns 20 :tNOW YIOI‘IIC fo%' §3 ttﬂ ﬂéﬂ 1&01 To buttor Aenlors veovevecaaevierensss 1,025 | 46,042 Lons of ZF" i‘m'xllmn{ :
" . i rlogalorato to tho N own consumption, valne
T'o ships and shippod to otler placoa. 22, 000 I&I}, ig, liln‘og%muc;o romill Lo ships and shipped to othior places. ¢, 800 !:.;,?E(‘lﬂ,(‘ll)(),‘:'ll‘1][‘ul:ln‘m :},(“é;
To private f0mitles . ..eeeeererneane 44,080 | Drices to fumilics, ato,, 10 0 private S vee e vaneessrnanas 77,490 | Doxalod above, Whols-
" . cents to April, and then - o anlo prices varied {rom $2
o miscellaneous onsUMErs...ovuvriliseennsesen| 40 anel 60 cents per 100 To miscellancous COBBUMOTH cauinens. 34,500 | n thowinter fo$0 and 310
pounds, o =] I the swaner;  retall
Consumed during— Congumed duelng— nricos In thowinter, ¥ to
OBEODLT 1ece s cedmrmenenanesnreennns 4,120 OChODOE . mvearnvsecermnvneennvenares]| 11,064 }’3;‘»0‘;}‘(;' hot 100 pounds;
NOVOMDOU 1 nasrnnnsinmeransrensonaon 2, 530 Novembor cuveiecieavsnnsecsanriennes 0, 287 ;::«:3 contain the sinw-
Decomber coveviiineniinaeneiiinana. 1,470 DIoCOmMBEY crervireriiriiciicnnrn e 0,432
JADMALY < cvevrinaes vnrmrrnesriieronne 6, 200 TANURLY eavanrennnssnnnnnsancsnsanes g, 732
Fobrnary coeeesvvrunrianenerrananl 2,235 TOLEUATY «cnuascanesranmanasnensnomes 7,832
March ceeveroienierimieiieiiniiineas 2,000 BTN cneasecmmnns ranaassnnnnasnnanes 11, 087
7.8 1 R 4,476 APl eaeiiinnerinnnnsinaen 10, 400
May ... P P 5,046 MAY ccenerimminscnsnsvnann 20, 023
JUDD eirverreernnsneiennnnnen 12,050 JUNOu e s rionsermansnannn a5, 484
TULY cenereenenereannnes 15,700 B 1 [ 28, 028
August caveveniaians mernssarrerinanne 18, 000 AVGUBE canisriinnnsinn 88, 00D
Beptombor. ccvrernrcrece e aeianaan 12, 005 SOPLOMIDOL e v cvrure resmeesanansnas 29, 301
WUFFALO, NEW YORE, CIUCAGO, ILUINOIS, i -
Harvested., ...... raeamaanamanarasanrannan 100,000 | "Chors are 45 companies, TIEVORI s evvneiiina i viiniessaresnnnace 710, 000 | 'There avo 53 compnnics,
sz WIth & capital of $185,000, — R T DL RIS RO
. employing 208  moen, | | ) crploying 835 men,
501 t0 CUSTOMETS .o cceecevanvarenrearvans 05,750 | Wages puid durving the || S0ld to cuslomers, cceevvimanne vrnaiianss 570,687 | Wagos pald during the
yoar, $76,060, Valuo of . ——————1 yoar, $20%,816. Valuo of
T0 DLEWELS careverammsasnancesnnnmyas 47, 605 éaqrnocz)lél u‘l}’db congunmdl T BIeWOrs veve e ren . curmpanns 73,238 31:.:!“10?)0(11((10 mnhco‘?suuwﬂ?
N R Y 29 045 320 . 92 browers and , Tier, atnaclor ann me R 00, s o
'l‘ o butehers and moat-packers..... . 22, 045 14 butehers wnd. ment- L1 0 hmtehers and meatpackors....... 270,770 b mw(;m, pckers, and
To Hutller deslors cveereracervisiacnnnlvannss ronens pluci]cors in '.Puﬂ“nlo c]uﬁ To buttor Genlers .vveiriensesivmnnnns - 4,110 }.ric'lgqnu'lwrr; n]ml ﬂnlm?;
T " . , their own ico to tho o e Top \ iaving an jndependen
: ‘o shi}w and ah.ipped toother placos. 800 amount of 57,950 tous, at To ships and sluppul o other places. 17,551 1t ““ff s 0f (helr own cub
To privato familiea ..ivavounne. 23, 200 ac(l)st;{)if ubout‘,i}'xil 'po;' ton, o privato familics «oo.ovieiiin. 188,210 | 103,043 Euilﬂ of jeo either
To mise vOnS s and this quaniity is in- o mi y 0 for thoir own consump:
o miscellancous consomers ......... 1, 600 o ?lﬁoi f’t o dh il}‘i thul ub{gvo T'o miscellnineons CONSUINOTS vene s 19, 820 %iun‘ or i]‘m' lm? $3l:&x)1%r61
¢ 41 e statisties atthe valuation ng—e. T rado, vatued nt$160,000,
onsumed during . of $1 per ton, Wholesala Consumed during Wholeealo prices varied
(061743 1Y) R 8,877 pr%cﬁa, $?i to $1601)e(1)' ton B 6 101 T TP 53, 100 ijx(gncdi?tgly, un:!lh firm
Nov e R " rotail prices, 40, 60, and ap 59 0 wving 1ts own; they 1on
November 6,500 o0 ceutaperlOOp’ouﬁas n NovembDer cveeieiunaiinistiiinnsin 28, 045 from §1 25 10§ per jon, &
Deeember ..... Areneitianncaaas 2,080 | 1he summor montha, DocOMDOT . varnvmnerersnnssaaascsnmnss 29, 634 i”ew ﬁnluu goig]g higher,
4 e e e e - TRotail prices, 20 contsyer
January 2,521 TROUALY wvivernnnssonennnansnsennan 31,408 | 740 p()l?llﬂsil‘l ho winter,
ToDLUALY covvrenrenvnvenncnsnn 2, 528 : TODPOATY «cvavvnnevinvesennnnrnennas 18, 062 xtllndfromﬂsto%)cmmﬁn
: ha summer., One com-
3,403 Mnrch 18,198 pany reported rotailsnlos
6,007 April v e 32,014 | ab75centsperl00 pounds,
8,420 DAY 1eamesaenanscarneernsrinnserarnes 51,09
12,462 TJUNO . ervms wrarnrannns meann e G7, 551
16,334 P 038, 070
14, 843 Aungnstio....... e eee vee 88, 035 .
12,270 SoptembOr . cvessireiiuesniiinaaas, 70, 451
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THE ICE INDUSTRY OF THE UNITED STATES.

Statistios of consumption of ice in twenty principal cities of the United States, ete—~Continued.

Distvibution, oto. Amount. Remarks. Distrihnti(m,' eto, Amount,
DUTROIT, MICHIGAN, Tons, BAINT LOUIS, MISSOURI, Tons.
TTarvested ceevanvernne cinsesnnannannnans 105, 850 { Theva are 81 companies, || Harvesled cooesvaemnisinians meerennsas 270, 000
et WIBIL fLCODIERY O $50,060, TR
cmploying 228 wmen

8010 to CNBLOMIETY  vuvucrsaananans . 108,450 | Wiages poid during tha || Sold t0 cUstonors . covee veaviiieencennn, 205, 041

, : e ol $4L,076, Valno of

T0 DLOWOIS vanmaraccnennnns Charemnen - 2, 650 ico_aold npd cunsumed, 10 DUOWOLE s vemnssemevrsnranssnsseons 02,774
To lntohers and ment-packers....... 13, 500 ‘ﬁ?g‘l’\'ﬁﬁ(’pﬂi‘l’igié“&%mgx’d "o butchors and ment-paekers. ... 6, 210
o bivktor dealors caevne . Civrrresnenis venmeeemeene] 82,000 tons of ive, which To buttor dealors iverercuasnesnsnavan 500
Lo ships and shipped to otherpleces. 5,000 ;;ggt":zg’ ;(lll)llngz)‘l’[?ggyp‘r?(l‘lo ‘"o ships nnd shipped to other places. 6,577
To private families ..ovuevieins cmnras 06,400 | of $L 60 por ?on stqr«lx(l_ in To privato families ........ PO oy, 074
To migeellRnoous ConsumOrs.coersvn|vierneacnss ?&g;‘&‘;'l%':,'s}ﬁ%ﬁﬁ%&&{,ﬁg To miscellaneous consnmers......... o jog )

Consumed during— ﬁ:’i’#‘*ﬁ iggf‘g{;g“?é’o‘:ﬁﬁlg Consumed during—

QotODOL cremvs e iiuansnenes 8,685 | per 100 pounds. QOLODOI: v oy sunmeeirvmaeravansrontins P b, 020
MWovenmbor ceevaeenen 2, 160 NOVODOY 4 enanscivonrrrnersnninanun 3, 066
DocombOr aeemvnrenes 1,135 TECEMDOT. « ot vt vivormsnananaasitnasan 2,010
TANVALY waceun ame wveseranras pememaaes 810 JANUBTY e onrvonrrmmraaanisassonianans o, 064
FODINALY ceuervnnnarncnnns teemmeaanes 675 Tobraary . casranas 21,183
MALeIL ceecnesreensoressmaanvarassanes 880 Marel...... 26, 870
N0} A veemssmuannyansan ‘e 1, 880 .61 | [ 23, 603
MY cvunvacoersrvarronns 4,470 May ... 17, 800
[ P 20, 050 3 T 23,272
TUY mvvennvnuncennionnnn 44,540 3 108 N o8, 841
LN 1Lt T RN . 42,600 Angust .oue.. tavectnmecsatortnrtnanns 27,070
Sgptcmbur ............ erieririnn eaes HOPLOMDOT +vaveve annnvrarnan Cenrrean . 18, 870
INDTANAPOLIS, INDIANA PHILADELIIIA, PENNSYLYANTA.

Tarveated oo ie ireaneiarnasennssvmnse .- 70,600 | There aro 11 companios, || Tlarvestod . coeceiiiiiiimmmmivaiieoniees 700, 000
witly o capital of $18,100, [
omploylng 148 mon,

B0IE £0 CUSLOTROTA . cvavievanratornrannuane 01,246 | Wagos guid during tHo || Sold to CUBLOMIETS . «ov i iviiriiirneanenns 876, 000

.| yenr, $2,804. Valuo o e e

L0 DIOWETE . anaenvnncvnrosens summmeas 19,740 c(‘al_sald and c(;{nsu};}ed- 10 DYOWOLS cemaensnstrnsrvnnrsctnvuns 02,071
'L“o Butchors ond menbpaokors,u-.... 96, 050 ‘gg,w(')?)?oim (11{';‘&“00!;& %‘)&‘. To buteliors and meat-packors 39, 537
’l‘o VUtLOr AOalors cuenve sacnnsnmnnenss 400 100 pounds. Mg bubter AeRIOI8 . creeeresnacaarionas G, 813
To sliipa and ehipped to othor places. 1,156 'o ships and shipped to ether places. 40,783

\J ! N . .y =

EK‘O privato familios coeu.... reeananaen 8,000 To privato funilles ceeveernereenenas 195, 856
To miscollaneous coNEUMOLS o .\ n'uu.s 1,200 T'o miseollancons CONSUMOTS.eennan 1, 511
Consamod duving— Consumed diing— . S
Ootoberceen s vannnnse cmeas PO 4,208 OOCLONIOT e et acvrranennrvnsaaninensanan 28, 627
NovembBer .oeeee. 1,800 NOVEMDOL (racrmanavianssnnrnns revass 18, 740
Decombor ..ue.e. 814 Tecembar,vaaca. vasecrcaraenansanans 0,018
TONOATY wenanecnennes . 0 JONUALY - eevsmavennen rramsenanuremns 8, 536
TODIUALY e asennenannnanins RS 1,433 TODINATY «venransses ravrenreneae| 18,747
MALCN 4enens amtnnsenmecarsanennenare 1,162 Mareh «couen .- 16, 512
April covisveaes ererrersiasaenns e 3,124 . N 1151 SO Cearaenne 13, 060
MAY vereenranertanens aveesnanaaes 5,348 DAY vevmranacerasnnnnn 81,075
TUNB e eeaneenanaenacns reenmenrrans 0,160 JUNG e eesmnerornermneen 43, 207
e 12, 480 THLY ceevnmennnaeanen 76, 008
Ang_uab -------- SLRTRPPITS 18, 055 ANGUBL venrnnn veeenanas 65, 460

¢ SopOmbEr. ceee st s 7,806 BODEOMBEE. s er e encnvnsrnanansvaeons 52,770
LOUISVILLE, KENTUCKY, | DALTIMOAE, MARYLAND, T
TIRLVOSEOL vanenvesanivennearsnnnnrssanes 43,000 | "Choro ara 16 compnnica, || TIRrveated .oouveeeuaeemcenanes rarerer e 105, 000
’ with1 it gnl)ltllll?)t; $38, 000, |,

employing 3 men.
B0l 0 CUSEOMOrS. s caeriiasirirnnnee 5, 100 Wi} (.3 ‘:‘iia (nring ihe || Sold to cuatomors....... PR ceevraneaes 124, 006
) fes 1 iy -
- year, $28,857. Value of . " 1 .
T0 DEGWOIB «aveusursaseeranan snvanrns 00, 8i4 zlffjos(;)t}(‘)l Iand tcfma}tmﬁ(ll, TO DIGWOXH e wvenmminniinnisnanee 20, 108
3 slior subonnelkar = 34 , TcoatLounisvillo st 1By ee e 17, 570
To butchors and meud-packers. ... 2506 | i about wholly Jimpm'tod 'rI:o Tbutehera and me at-prokors s ;; 7

To buttor AcAloXs .caenrvavaaninenanas 290 {‘rpxln th:% north and “25 To butber donlers......vea.n cranaeas 47
N o higeh, Towors pay_$0 N \ . 4, 864

’l“o nh}ps and al?ippgd 1o othor places. 470 mfﬁ $0 abavll olcsnlg. Y e Lo ships nuc:l shipped to other places 86 3
o private fomilios umervieeeasranes 10, 040 %ﬂ prli('.us ii‘u 0188(), ﬂ{) go Lo private families cooeuieennnnn 01,274
o mise ' oonts por rounda in N e 50 S TRPUPUN 0, 630
To mlseellancons CoONSUMETS ovove.. 1,020 nmtwéné?l“ é\iu{tfmm 76 To miscellanesus consumers W,LL_._
ot - cents to $1 50 in tho aum- - A

Conanmed dnring: ter months, Sis of the Consumed during ’ vs
October.,.. 8,164 | ubave %zoncc%ms nr% brasw- OOLODOT mevams vermnmnaaeiisiienias ’ 12,989
Novembor . 1,147 | T8 e puoliors Wag con- TOTONDET canennnmnonecnaamorannnnnes 4, 633
traot Tor their supply,

DocombBEr cvereireorarreannannsr 762 Py B OTTUT1 0} 1 1c) U SRS 3,088
Januery ... hessavaeen 1,461 TJANUATY avevetensonnsncneranssinnnns 3,802
Tebruary ..ooves. eeansaes 1,142 TPODLUALY < eavrerermnssnesansesnceanes 3,845
March ...... renmraeneun ' 1,044 MATEI vauennrinainnunsannanoans 8, 839
F:N 131 QR eenmersasan raevasan 2, 867 Aprll . e 9,473
May ...... remenreenaeieraennnsrannns 3, 475 MY vaecmreieeranecmninsnernneannen 11, 511
FONO0. cieer vovannrncn b bvertasesaenans 4, 087 JUDOe cenmseannmanmetsonennosescannnas 16, 876
S B, 607 July.cevnecanenas duenrrnesrranen 21, 036
ANgush. o veriiiaiiiirieninenaa, 4, 850 Aungust..... Chesnaremshaeseaunn s 17,226
Boptamber. coeeriaansrmnnraneaens 3,024 215 11 NAT.) PO . 19, 581

temarks,

Theroe are $3_ companies,
witli a eapital of $650,400,
cmploylog 845 wmen.
Wagos paid during the
year, $153,607. Valuo of
co sold and consumed,
#1,460,000, Drowors pur-
ehaged Inrgoly of rogular
deplers, ot B9 o $U por
ton,  Wholesalo prices
wers $3 60 pnd 4 ju the
winter, riging to $3 and
$0 in June, and declining
1o $7 aud §8 for tho rest
of the rummer; retail
prices, 44 conts per 100
{mmmn in the winter, and
‘rom 60 {o 75 conts
summer,

Thera arg Kl mnn'!nmiun.
with a capital of $Hi0,L20,
cuploying 1978  wmen.
Wagens paid durin{: the
“year, $304,148. Value of
co rold and conaumed,
$1,060,000, Boventy fivmes
of browors, packers, and
yprovision donlors  cut
their own ico, amount-
ing to 60,270 tons, worth
$03,000, Wholesnloprices
roso from #2 25 per ton
in tho wintor to 3 and
$0 in the summer; rotail
prices, 20 conts per 100
pounds in tho catly put
of tho year, 40 centn i
HUTIET,

There are 7 _companies,
with o eapltal of $104,000,
omploying 854 men,
Wages paid dm'in{,: the
year, $102,000. Value of
eo 8010 and consumed,
$1,200,000, Rotnil prices,
20 cents {mr 100 pounds
until April, then o grad
unl rige to 50 conts in tho
Lot montha; 75 conts in
sUmMO cnses in August ond
Sul)tum\mr. Wholesala
priee, ahoub $8,
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Statistics of consumption of ice in twenty principal cities of the United Stales, cte.~Continued.

Distribution, ote. Amount, Temarls, Distribution, ote. Anmount. Tomurlks, « !
! WABIINGTON, DISTRICT OF COLUMBIA. Tons. NEW ORLIANB, LOUIRIANA. Tong,
HOrvOStOd cevennecaann s tsaunssaavenannes 75,000 | There are 8 companies, | ITarvestod cevvees covesnrivniicnnencanes 56,000 | There are 4 companios, ;
o] WAL v onpitad of $42,500, memmemezn | WL o capital of $567,000, i
) employing 14 men, employing 173 moen, o
Sold to customers..coecaiuaaas, venntrennas 53,410 | Wages palil during tho |f Sold to cstomers. oot eanviuiiasiennns 81,030 | Wurea paid during the o
yoar, $6i,780, Valuo aof e | opy, 82,000 Value of L
TO BIEWOTH «onvee cneranacns erreanens 13,600 | Jeo sold m}q}i ‘cnn@uqu, B0 DPOWOLH crmvvmnaseseacsssnsnnnens ‘;I(l"'im)ll()‘ nul consnmed,
To buteliors pndl meat-packors. cocn.. 7,700 ?ﬁ??q%uppml slt(()'eé? L 11:}““‘,11:)‘6 To butehors and meut-prekors. ... 8 6oy | PINIOG
T0 buafter AOALOYS veveeenenavearecienastennassiennas| poundg; from Apnil to To butter donlers covareecieiinnvennn fovmnrrcanusy
"Po ships and shippud to other places.|........ cees %‘ul‘l‘l’)‘l‘l“;d’gl to $1°60 por "I'o ships and shipped to other places, 1,118 !
To privito fmilies ooiesvinner e 42,185 To privito families .o cnicanie. 21, 880 '
To miseellineous consumaors e T'o miscellancous consumers. . ...
Consumed Quring— . CGonsumad durlng— i
Qctober .. 3,400 L T T AR 2,000 . :
November . 2,436 - Novombor,..... Cfrreusnieransanaeiy 2,000 :
Tocember.. 1,789 DDOOOIDOY e s vt vsennevacenscaananenns 4,000
TUDUALY «nenenvnrnnesrmnnuioninresans 1, 200 TARUALY ©anrvanenecrianeesmmresersen: 2,000 ;
Fobruary ..oovv e 1, 500 TFobrnary ... ..v.. 8,000
. £ | 2, 660 Moreh ... 000 L
728 171 PPN 4, 463 2,030
MAY veeemeennn 5, 508 2,800 '
JUNO - eaneenn erverananas . . 6,060 8, 200 ; :
B ) L U 8,810 4,500 i
AULUBE «evvrsevrvasarnnsncnrass caneas 9,400 4,500 o
SOPLOMBOL . vueessacernnrmnrenessnssen 7,060 . SophonmbOr. . veraricarrrrarrreeiiaees 8,200 ;“
i
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INDEX.

Pago.
Alaska 1C0.. civaeiaine ccen e cecern e v (R .37
Albany, New York, 16 business ofeeeesveeescncesnnacar 5,24, 26
Artifielal ico ...... v wesemaneinanare . R PO 17,35
Atlanta, Go «..e... e teeeaeenenm e peemeeannn 35,36
Baltimore, ice Bueiness 0F co.lcoceeeanneones eneeanee 5,22, 40
Barges ..... e emenereeaanecane e ememe ey 17,18,36
Bars, breaking offsovemuoeaiieiaaannn eeeenenee e 4,0,14,15
Blocks of ied, BiZ0 0f e cvvemeneviennn avenn tnmmma s 824,27
Boston, ice business of cvoeerenaenn... et meeebee e 2,5,23,48
Brooklyn, New York, ice business of...ovocovevemnianans 5,%7,38
Buifalo, Now Yprk, ico business of .. cooave cvunts eeeaane H,30
Calitornin, ice business of ......... eeeteamar eeann amnans 37
. Capital, invested............ et 1,29, 93, 30,82, 33, 38

Charleston, South Caroling, ice husiness of co.vee vocnens 204, 22,30

Chicago, ico DUsINess 0fcweme v vene cernusn vanmnnseaas 5,832,380
China, ice-making Ml coveieeaes conriiiimrcciine venevaes 1,17
L0 )T G U 15
Cincinnati, ice business of «...covnnns eeeteanmar e 6,30,39
Cleveland, ico bLusiness of veveee B, 32,39
Consumption of 166..cvcveen cmaent , B, %4, 28,30, .31 32,33,34, 35,38
Contraction and expansion of 160 covecncavrcnncnnvaeans 8
Cooling-machines.. coevus iumnsrernniavene immans cove vnun 21
Cutting, operations of v.oovveimeconrnieieniiavene ciin 8
"Detroit, ice DUSINOEE OF. .conierace rmuarameacadonssnnnnn 5, 40
Dunnage oeeawvunn e PN eremeranemeaas L1, 310,17, 22
BIevators . ouuesviincieiiosneaaam e ae e s 10, 26
Famines, 160 .--.ooeneen R . ..21,23, 927,51
Foreign trade in ice vavweneaoa. reemuranany rana e v 2,8,4, 24,07
Franco 2
Freezing, 1aw of - ceoeveeiieicannnns eremmreaoneaaen 6
Freezing mixtures oo vues voccmsianoniie i 19
Grapples, 166 yonuas e N eeeenctinesasarameennenn aanan 9,14
Hands, sumber of, employed .ons cveemeeunn .. ... 22,20, 30,32, 83,38
Hoisting-ging .. oo iiiivtieirarar e e it ca s s 16
HookS, 100w ce e caacas vervvvansmmoncnrccrmasnmneneeae 40,15
Houses and pits eevee vevnns Yamensasoanonn 1,4,9,11,19,22,24, 25,30
Hudson river, ice business of . ......... feeceunmeneean 4,8,17,21,24
INinois, ico husiness of v vuveee oo careceiiia i 32
India, 1cehadeof ........ reeessnonarermmasanannnncaces 1, 2,3,17
Indianapolis, 166 Husiness 0F L .vovvanemcnneciunccanes 5,40

Page.

Jersay City, New Jorsoy, ieo business of oo aevciaeinanss 5, 3%
Louisville, Kentucky, ico business of ..... Cenvmecnananas §,40
Machines for 1ce-maKing «oioos vmeoans tivmmsdonens o faen 19,36
Maine, ice business of civerenman e a0, 8,9, 17,81
MarKOD, J0 et s asiae cinn caeucmcn arm et b an aaan 8,13
Massnehusetits, 160 Dusiness ofvoovos coeveneane vvnninnnn. 35,883
Missisaippi river, ico businesg of .. coov oo einiiaiis 17, 34
Missouri, ieo Lusinoss of voov veen veeie ivene st cieas 3
Months of ice cansumption ....... PR 4 11 N
Months of 1ee NATYOsb...ereviveininanivns remmmaaaeas (6,8
Newark, Now Jersey, ico business of.....aooovue . .. 5,390,358
Now Orleans, Louisiana, ico businessof .. .........%,5,20,22, 30,41
Now York, ica business of. ..oviveunnrianann o wened 0,210,992, 38
Norway ico ...... reremr e aas s 3,07
Obio, ice business of . ...ouivieinsvaninians evree e, 8,31
OPAGUD 100 ausarmn snes conerannmaan racesrnsmnnmees 8
Pennaylvania, ico business of c... vt veecnvvinnonnnans 8,30
Philadelphin, ico business of ..o oooo.l.t . 4,56,8,81, 22,30, 40
PlOW, 100 v nre carree vt meramresenans gune anamnwsvenes  h12 13
Ponds, Host Waters {02 e.. cveeearrrriinevreeceaaas aaaas 8,13
Pricos 0F 160 cuuerveninrans 20,21,23,24,27, 30,31, 32,34, 35,36, 37, 33
Production of twonty cities.cee vommertivmenr iemaie vennnn 5§, 08
Production of United Stab08..ocus vamenrvuii ot vennens. 1,6°
Providenee, Rhode Island, ico business of.......... veees 0,929,188
Satnd Lounis, iep business of co.ooovemiiiinn o il 5,21, 34,40
Sandusky, Ohio, ico business of ... o oii il reannn 32

| San Francisco, ice business of .. ..oo oo iaini i 37
Savannah, Georgla, ice husiness of. ... ... Canverseaas 2,922,395
BAW, 300w vervrer irnnrmnmn semanannas sansseenmrnnns § 0, 14,16
Beraper, J60 cuvevraririirn e rae e fwetensmeeaan. 12
Tools for ice cutting mul handling «oovvivaaann oo 04,8,0,10,12,26
Troy, Now York, ico husiness of .. ..., v amnaan [ 5,39
Todor, Frederio .o ieoens raemn niicinnr e e, 2
Twenty cities, statistivcs of ... .. A remee e amaaan aeann 5,38
U568 0F 100 v eusnnns vommasmmcaranenenaisnnaa 8, 4,5,&1,.{2 33,34,33
Valtuo of 160 ProQuet..euveee cneeecinunmos coanuamreannan, 5,92, 3%
WAZEH v eue nmaremsnsenrane Cemmae vanetusmnsanaanan .22,27‘,32,33,38
Washington, District of Columbia, ico business of ...... 21,82,41-
Waste of ico in storing and handling .vevuen ... 2,10, M.i, 31,33,35
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