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ELECTRICAL APPARATUS AND SUPPLIES.

By Tuomas CoMMERFORD MARTIN, Eapert Special Agent.

In the official comment upon the figures presented in
the Tenth Census as the result of the investigation into
telephony, the remark was made that neither the census
nor any other statistical agency can deal satisfactorily
with anything subject to rapid and violent changes, and
that, as to telephony: ‘““At the beginning of 1879-80
this business amounted to little or nothing; at the end
of the year it represented one of the great interests of
the country.” Not only is this again singularly true of
the present condition of telephony, twenty years later,
as to its sudden expansion, but it applies forcibly along
the whole range of electrical industries and applica-
tions, In 1850 it would have had equal pertinency
with respect to the telegraph; in 1860 it would have
described the industrial heginnings of dynamo construe-
tion; in 1870 it would have found its application in the
stock ticker, burglar alarm, and other electrical con-
veniences now familiar; in 1880, concurrent with the
development of telephony, came the great advance in
electric lighting; in 1890 the vast exploitation of the
electric railway would once more have justified the
sagacious comment; and in 1900 the unprecedented
adoption of the electric motor for power transmission,
factories, ete., as well as for the automobile, would have
offered further proof of the rapidity of movement
which it is sought to reduce to analysis, and to that
statistical treatment which underlies all modern econom-
ical and political advance.

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

exists, Al this work has dealt with public-service cor-
porations or with municipal plants of various kinds.
In regard to ““electrical manufactures,” it may be fairly
said that it is wholly new ground.

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

In the same manner, of a large amount of glass and
porcelain used for electrical purposes—for battery jars,
globes, tubes, knobs, insulators, ete.—only those prod-
ucts have been recognized that were reported by con-
cerns with which this is a distinet branch of business.
Under the same generic rule the statistics include
neither steel rails employed only for the construction
of trolley systems, nor bare iron and copper wire of any
kind or size. It is a noteworthy fact that the annual
consumption of bare iron and copper wire in the elec-
trical arts runs into millions of pounds, most of it being
of such diameter that outside of electrical applications
it hasno use whatever. Itisequally true that in electric
railway work heavy steel rails, unknown to steam rail-
road work, are often used, associated with special frogs
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and switches built for each case. But so far as can be
determined, none of this material has here heen brought
to account, and the only bare copper wire of which the
value is given is that worked up into the form of “rail

bonds” manufactured and used solely with the object of

increasing at rail joints the conductivity of trolley tracks
when serving as part of the return cireuit.

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

On the other hand, anticipating a later part of this
report, it may be here noted that virtnally the whole
American industry of copper refining is a branch of
electrical manufacture. The production of copper in
the United States was 275,000 metric tons in 1900.
According to the best authorities,’ in 1899 no less
than 198,600 short tons were produced electrolytically.
Mr. Charles Kirchhoff, expert special agent of the
Twelfth Census for copper smelting and refining, states
that so far as the employment of the electrolytic refin-
ing process is concerned, it is now applied to practically
all copper produced in the United States, excepting that
made from Liake Superior ore, but even a part of this
is also electrolytically treated at the Buffalo works of
the Calumet & Hecla Company.

Offsetting and far outweighing any possible reduction,
on the score of duplication, of the total here given for
American electrical manufactures, i the vast and incal-
culable amount of work done by many large industrial
concerns for themselves. To how great an extent this
may be carried is evidenced by the figures of the Union

1 The Mineral Industry for 1899, Vol. VIII, page 185.
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Iron Works, of San Francisco, Cal., builders of the

battleship Oregon and other men-of-war., In 1896 this
establishment hegan mauufacturing the electrical appa-
ratus required in every line of its work, with the result
that at times 300 hands have been employed in its elec-
trical department, and at the present time all that is
required in the line of generators, motors, switchboards,
steering gear, ammunition hoists, turret turning, venti-
lating apparatus, bells, annunciators, signals, telltales,
ete., is designed and built in the yards. Nor is this
all, for the supersession of steam in the operations of
shipbuilding has been attended by the introduction of
electric eranes, ete., all of which also have been de-
signed and built on the spot. An establishment of
this kind is quite outside the electrical field, in public
estimation, hut it is obvious that if it were not thus
self-centered a corresponding product from regular
electrical manufacturing concerns would have heen
demanded, and would, to that extent, have swollen
the figures for California and other states. Within
the electrical field, the public-service companies that do
their own ¢ custom and repair work” are numerous,
and from the Western Union Telegraph Company, the
New York Edison Company, the Boston Elevated Rail-
road Company, the Pacific States Telephone Company,
down through thousands of local lighting, trolley, tel-
ephone, and power companies, it would be difficult to
find one of any magnitude that does not maintain its
own shop, with an invisible line of demarcation between
new custom work and repairs.

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

In electric railway work the distance between the
manufacturer and his ultimate patron is even more
remote, for nobody dreams of possessing his own trolley
car, as he would a buggy or bicycle. At the same time,
there ave notable exceptions to this rule, for in respect

to such articles as fan motors, or electric heating and’

cooking apparatus, the customer is left usually to make
a selection for himself, and to buy the appliances in the
open market. In the aggregate, the consumption of
current by these devices is appreciable, and there
are indications that electric current supply companies
are becoming more logical, limiting their efforts
entirely to that portion of their system which lies on
the generating side of the meter, and leaving to the con-
sumer the selection and purchase of everything on the
registering side of the meter.

For the reasons just indicated, it is apparent that
electrical manufactures are not only limited as to the
number of possible purchasers, but that those who
buy must of necessity be chiefly dwellers in urban
centers. The extensions of the trolley and the tele-
phone during the decade here reviewed have been of:
great and unexpected benefit to rural communities,
but the telegraph and the electric light have found
little scope for reaching the farmer, and very few of
the motors now enumerated are employed on any kind
of farm work, This is simply because there is no cur-
rent available on the farm, and because even where
current can be obtained by harnessing some convenient
waterfall, the scattered areas and the shifting nature of
the work to be done render it preferable to still employ,
as for thousands of years past, costly animal labor and
human toil. The tendency in farming to centralize is,
however, giving electricity an opportunity in farming
regions, with results that will be apparent in' the next
census. Meantime, many of the smaller electrical sup-
plies have found their way into modern farm-houses,
and the remarkable development of cooperative tele-
phony among farmers in the Middle and Northern states
is responsible in no small degree for the figures of
manufacturing activity in that field.

‘While certain leading lines of American manufacture
are subject to limitations imposed by the demand for or
competition of foreign goods, it can be said that the elec-
trieal industries are not subject to any check of this
kind. On the contrary, there has grown up a steady
export trade, which would be very much larger but for
the fact that the American apparatus sent abroad hav-
ing at once proved popular and attractive, the patent
rights for its manufacture in Europe have been pur-
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chaged, or arrangements made for drawings and pat-
terns. IHence, American electrical factories are now
located all over Europe, under one name or another, in
Paris, Berlin, Havre, London, Antwerp, and other
cities, and their product embodies American ideas, or
capital, or direction, or labor, sometimes all four.
These factories employ thousands of men, and it is only
fair to point out that the increase inthe export of Ameri-
can electrical manufactures would be enormous but for
this natural and inevitable restriction. The export of
electrical apparatus in the census year 1900, amounting
to $5,000,000, might easily have been five times as much
but for the facts just noted. On the other hand, the
electrical importations have been checked by corre-
sponding conditions in the United States, though in
much Jesser degree, and are confined to but one or two
specialties.

We must return once more to the subject of electro-
chemistry and electro-metallurgy to note a very large
class of products which are essentially of electrical
manufacture, but for which no figures are here in-
cluded. The reason for their exclusion is of the same
nature as that applying to the exelusion of electro-
lytically refined copper, which has been shown to
mean almost all the copper refined in the United
States. But this branch of the electrical art can not
be overlooked, and a few figures in regard to it have
been collated during the course of the inquiry. Some
idea of its extent may be gained from the fact that
while this report has been in preparation, an American
electro-chemical society has been formed, with no fewer
than 350 charter members. Perhaps a better idea can
be gathered from the statement that already,at Niagara
Falls, about 85,000 horsepower is used electrically in
twenty different processes for reducing metals or chem-
jcals; all of this work having grown up in the period
between the Eleventh and Twelfth censuses. Among
these industries may be mentioned the production of
aluminum, which, owing to its electrical manufacture,
has become so cheapened that it competes with copper
as a conductor, and has found its way into a great
many arts.

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

‘the census year 1899-1900, was 6,500,000 pounds, val-

ued at $2,112,500. Another article is calcium carbide,
from which acetylene gas is obtained, and which was
first made commercially about 1895, in the United
States. The quantity of this manufactured in the
census year at Niagara was, it is stated, at the rate of
about 12,000 tons per annum. Another notable product
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is that known as carborundum, in which silicon and
carbon are doubly united by the electric current, and
result in an artificial abragive that vies with the diamond
in cutting power. Carborundum is now being sold in
all the civilized countries of the world, and in 1900-1901
the American production was not less than 3,800,000
pounds, at 10 cents per pound. Incidental to this proc-
ess has been that of producing graphite electrically,
and one plant at Niagara, in 19001901, turned out over
1,400,000 pounds. These examples will suffice to indi-
cate the importance of a field of electrical manufacture
quite unknown to the public, by no means familiar to
the electrician, and in no wise included in the present
statistics.

In the veport on the chemical industry, to which
those interested must he referred for fuller details,
Professor Munroe, expert special agent, states that by
means of electricity, sodium and other metals, caustic
soda, bleaching powder and other bleaching agents,
bromine and potassiwm bromide, potassium chlorate,
litharge, graphite, calcium carbide, carborundum, car-
bon disulphide, and phosphorus were being produced
in the census year to a value of $2,045,535 in 14 estab-
lishiments with a capital of $9,173,000, and employing
. 139 wage-earners. These figures are exclusive of those
relating to aluminum.

The status or activity of a manufacturing industry
may be fairly gauged as to progressiveness by the num-
ber of patents issued in regardto its processes. Viewed
from this standpoint, the electrical arts are seen to have
maintained for fifty. years past, and particularly doring
the last quarter of a century,a steady stream of new
and radical ideas, demanding the protection of the
United States Patent Office for the investments of
capital during those earlier yeavs of effort required
to reduce a crude primitive device to a perfected
piece of apparatus. According to the interesting re-
port of the Hon. J. S. Seymour, United States Com-
missioner of Patents, for the year ending December 81,
1895, it would appear that in the class of electrical gen-
eration up to that time 8,117 patents had been issued in
a period of twenty-five years. In the class of electric
railways, 2,010 patents had been issued; in that of
motive power, 1,183; in electric lighting, 8,622; in
telegraphy, 38,205; in telephony, 2,459; in electrical
signaling, 1,934, It would thus appear that in these
seven principal classes 17,539 patents have been taken
out in a period of twenty-five years. These classes
are, however, not entirely comprehensive of electrical
work, which ramifies into so many other branches of
industry.

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

fields of discovery and application. It is also interest-
ing in this connection to note that electrical inventors
are at the head of the list of those who had taken out
more than 100 patents during the years 1871-1885,
inclusive, Thomas A. Edison being credited with 711
and Elihu Thomson with 394, these two heading the list
of the 25 most prolific inventors in all fields. Others of
great activity are enumerated as follows: Edward Wes-
ton, 274; Charles E. Scribner, 248; Charles J. Van
Depoele, 244; Rudolph M. Hunter, 228; Rudolf Eicke-
meyer, 158; Hiram 8. Maxim, 131; and Sidney H.
Short, 131, These arc but typical, however, of the
work being carried on, for since the period named other
men have come to the front in the electrical field under
whose numerous patents a very large amount of the
manufacturing of the day is done,

The amount of money spent each year by each mem-
ber of the community for the necessities of life and its
luxuries affords a measure of the extent to which the
various arts and industries rank in importance in pro-
moting the comfort and welfare of the public. It would
seem, from the foregoing investigation as well as from
the statistics that follow, that the average annual ex-
penditure on electricity in the United States for each
individual of a population not far from 75,000,000 was
$7. Of this amount about $1.25 per head would
represent the demand for eleectric apparatus and sup-
plies; the income of the electric traction companies
would reach not less than $3 per head; while that from
electric lighting would reach about $1.50. The returns
available would also indicate that not less than 75 cents
per bead would represent the expenditure on telephono
service, and 50 cents per head the outlay for telegraph,
fire alarms, and kindred work., These values, which
are conservatively put, are, however, rapidly increas-
ing. At least one explanation of the rapid rise of the
United States to its present position in international
affairs and among the manufacturing nations may be
found in this manifest willingness of its people to pay
as much for electricity as for bread.

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

=
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Table 1 presents the comparative statistics of the in-
dustry for the censuses of 1880, 1890, and 1900.
TarLe L—ELECTRICAL APPARATUS AND SUPPLIES: COM-

PARATIVE SUMMARY, 1880, 1890, AND 1900, WITH PER
CENT OF INCREASE FOR EACH DECADE.

: OF PER CENT OF
DATE OF CENSUS, INCREASE,
Y 1890 to | 1880 to
1900 1890 1880 1000, | 1890,
Number of establish-

NS aevecrnannaaaa 580 189 1%6 206.9 148.7
Capital . ivriiiaiisannn $33, 130, 943 918,997,337 | $1, 609, 768 387.6 1 1,158,8
Salaried officials, clerks,

ete,, namber 4,987 2 683 3 630.2 }....a.ns
Salaries........oo... .| 84,568,112 | 24849,138 8 4374 ...
Wage-earners,

number 40, 890 8, 8l 1,271 3064.6 6592.5
Total wages 1820, 190, 344 | $4,617, 050 $683, 164 347.0 561, 2

Men, 16 3uxrs and
34, 160 7,280 1,132 868, H 548.9
$18, 369, 228 | §4, 082,847 0) 3499 feeu.nn.
6,158 1,469 T2 319,21 1,940.3
$1,701,110 $426, 660 (3) 2987 {ovnnnnns
582 44 67 || 1,222.7
.o $120,006 $7,548 g 1,491.0
Miscellnneous C\puwe‘; 80,788,814 | 81, 164 462 b 488.0 ...
Cost of materials used.,.. $18, 91(1, 440 | 88, 819, 498 | $1,116, 470 454.0
Valueof products, includ:
ing custom work and :
repairing ... .........e $01, 348, 889 [$19,114,714 | §2, G55, 036 77.9 619.9

1Includes 36 cstablishments reported as ¢ electrical uppamtus and sup-
plies,” and 40 reported as **telegraph and telephone apparatus,”

"Includes proprietors and firm members, with thelr salaries; number only
reported in 1900, but not included in thigtable, (See Table 26.)

8Not repmtcd separately.

4 Decrense,

. 8Not reported,

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

The 580 establishments report 8384 proprietors and
firm members, but do not give the number of stock-
holders. There were 516 officers of various corpora-
tions and 4,471 superintendents, managers, clerks, and
salesmen. All these are salarvied employees, as distin-
guished from wage-earners. -In the latter category the
greatest number employed at any one time during the
census year was 50,889, and the least number 32,582.
To avoid misconception it should be stated distinctly
that these statistics do not include management of work-
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ers in the fields of telegraphy, telephony, electric rail-
ways, electric lighting, etc.,, in which the apparatus
produced is put into operation. Of the factory wage-
earners thus employed the largest number of men, 16
years and over, was 87,298; of women, 16 years and
over, 6,975; and of children, under 16 years, 679, The
last two months of the year appear to be the most ac-
tive in the factories, although very steady work the year
round is indicated, the growing variety of electrical
apparatus tending to equalize the output throughout all
seasons, although outdoor construction of lines and con-
nections ceases in many states during the winter,
While the demand for lighting may fall off in the sum-
mer months, that for fan motors comes in, for example,
and while factories equipped with electrical power make
a lesser use of current when the days are long, the trol-
ley car has then its heaviest burden of excursion travel.

It is to be noted that 19 states are separately enu-
merated in the general returns, New York leading the
list with 134 establishments, Illinois coming second
with 82, and Ohio and Pennsylvania closely contesting
third place with 64 and 63, while Massachusetts has no
fewer than 54.  On the other hand, in gross value of
output Pennsylvania heads the list with $20,967,587,
ags compared with $17,697,852 for New York, $11,641,177
for Illinois, and $8,259,612 for Massachusetts. New
Jersey has also an excellent standing as a producer of
electrical apparatus, with 35 establishmeuts showing a
value of $7,380,189, oxmore than Ohio, with&7,086,103.
The preponderance of the FEastern states in the field of
electrical manufacturing is shown by the fact that the
6 states—Pennsylvania, New York, New Jersey, Massa-
chusetts, Rhode Island, and Connecticut—iwith 816 estab-
11.shments, produced goods to the value of 59,470,637,
The industry, however, is apparently not undergoing
any process of consolidation so far as plants are con-
cerned, for while control and management center chiefly
in New York, Philadelphia, Boston, and Chicago, there
are only 6 establishments reported of over 1,000 hands,
while 322 employ between 5 and 50, widely scattered
all over the Union.

The general figures do not reveal any tendency to ex-
cessive capitalization, for the capital of $83,130,943 is
actively employed in producing a yearly product greater
than itself in the census period by §8,000,000. This
may be explained in part by the fact that the largest
producing company had reduced its capital by about
one-half not long prior to the census year, but has since
restored to the present stockholders the amount thus
muleted, on account of the reparation of losses and the
steady earning of a profitable income. It has been as-
serted in economic circles that electrical development
has done its share in the creation of “‘securities” and
‘“values” as a vesult of the combination and consoli-
dation tendencies of the time, but the statistics of elec-
trical manufacturing would appear to be quite. clear
from such criticism.
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DYNAMOS,

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

TasLe 2.—DYNAMOS: NUMBER, HORSEPOWER, AND
VALUE, BY STATES, 1900.

Horse- v
STATES. Number. power. Value,

United SRS .oove i viivririenaiinaees 10,527 770,832 | $10,472, 676
Californif, e 57 1,925 33,297
Coloradn..... . 40 876 18, 000
Connecticut . 408 13,182 263, 540
Georgia . 23 1565 5, 210
1inois. . 1,102 59, 69 868, 640
Indiana. 621 22,827 353, 769
Kentuclky. 38 666 8§, 901
Maine....oeeeiiniiiiiiiie i 81 925 16,516
Massachusetts . .o..ooeviiiaiviiernnaaaa. 711 53,930 757,480
Michigan ...oocoiirieriiiiiiiiainanes 20 T2 13,030
Minnesota 135 1,950 30, 500
Missouri .. 25 2,500 86, 000
New Hamp . 13 400 5,700
New Jersey ...... 1,147 37,000 612, 459
New York. 1,220 269, 708 3,280,871
Ohio...... 3,202 38, 096 771,164
Pennsylvania ...c.ooveiiiieiiiiienaa.. 1,236 255, 285 8,126, 453
Rhode Island coovinvnnnieaciiiiiianes 10 400 8, 0
HN S L PN vee 15 600 15,000
R TR LT} 1 4 T 433 9, 950 247, 000
Direct current cvo.oevveeii it 9,182 428, 601 6,207,925
Alternating current ... ....o.oiiiiiiiiaiiaiaa. 1,345 842,231 4,174, 651

The only basis of reference is that aflorded by
the separate statistics for the state of New York in the
Eleventh Census, which revealed that in 1890, the dyna-
mos installed up to that time in the state for electric
lighting numbered 1,080 in isolated plants and 1,264 in
central stations, those in isolated plants averaging about
20 horsepower and those in central stations averaging
nearly 40 horsepower. There has been an enormous
increase in the electric-lighting industry sinee that time,
but it is believed that the relative proportion indicated
between isolated plants and central stations has been
maintained, while the size of the unit employed has risen
considerably. A glance at the table herewith presented
shows that in 1900 the average size of the dynamo pro-
duced had risen to nearly 75 horsepower. The reports
summarized above include 1,345 alternating-current
_generators of a total of 842,281 horsepower, valued at
$4,174,651; so that the output of direet or continuous-
current apparatus would represent 9,182 machines of
428,601 horsepower, valued at $6,297,925.. Hence it
would appear that while the average size of the alter-
nating-current machine was 254 horsepower, that of the
direct current, considered alone, was but 47 horsepower.

These latter figures are a further guide to the changes
going on in the manufacture of dynamos in the United
States. The electric lighting art in this country began
about thirty years ago with small machines to furnish
current for arc lamps, and a very little more than
twenty years ago with machines of egually modest
capacity for incandescent lighting; and all were of the
direct-current type. An ordinary arc lighter would
carry from 25 to 40 lamps, requiring a 50-borsepower
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engine to drive it; while an incandescent-lighting dy.
namo feeding 1,000 lamps of 16 candlepower, and driven
by a 150-horsepower engine was of very respectulils
size. The dimensionsof these units grew steadily wutil
about 1885, when the adoption of practical methaods fur
utilizing the alternating currvent changed the whule
aspect of affairs, although it was not until the Eloventls
Census that any marked difference in the constitutiva
of lighting plants could be ascertained. At that time,
1890, in the state of New York, only 3,340 incandoxvent
laps in isolated plants were operated with alternating
currents; while in central stations, of the 1,26 dyvim

mos in service, only 189 were of the newer, alterunling-
current type. :

The figures presented‘for 1900, therefore, roveul in
definite form the striking revolution that the dynumonrt
has undergone since 1890, and such limitations us =
closer study in the plants themselves would impose vnn
but emphasize these more recent conditions.

So far as the consumer is concerned, the current
which reaches him for whatever purpose he may vequive
it is still very largely of the direct type, but if it conwes
from a central station it is, in its origin, increasingly ef
the alternating type. As the above figures show, thw
direct-current machines average much smallor, wind
thig is due to their use for isolated plants. Unluws
such isolated plants are intended for power-transmissio:
purposes, they are invariably of the direct-current
form. Isolated lighting plants with alternating.
current dynamos are practically unknown, und the
number of isolated power plants in mills and factuvies
using alternating current is still very small; su that
the great advance indicated in the returns iy almuost.
wholly due to the greater flexibility and availubility
given by the alternating current to central station wuork.
This, in fact, was the vital claim made for it upon i«
introduction into the electrical-engineering practive of
the country; and it is seen to have fully justificd st
arguments.

Before passing on, it should be noted here thut the
large output of direct-current apparatus, despite tlis
radical and successful innovation, is due to tho demuesd
from many minor fields where direct current is stil}
needed. Among these may be mentioned that of vles
troplating, where, moreover, the machines aro ipite
small, usually of but a few horsepower capacity., Hines
1890, it has also become the practice to utilize dynees
instead of primary batteries in busy telegraph wmii
telephone offices. In the same period there hus heen
developed the vast electric street-railway systom, fom
which until lately all the generating apparatus his Iy
of the direct-current type. More recently, plants fox
charging the batteries of electric automobilow hmwvw
sprung up, and all these have required machines thng
will deliver direct current to the cells.

Owing to the trend of the arts depending upon tiu,
use of current in large volume, the size of direst.
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current dynamos has apparently touched its upper
limit, but the size of alternating-current dynamos ex-
hibits a marked growth, the apparent average named
above, 254 horsepower, being in reality a minimum.
The peculiarity of the alternating current is that in
conjunction with transformers for raising and lowering
its pressure, it can be economically delivered at points
very remote from the generating plants, whereas the
direct current is by its nature limited in quantity, in
pressure, and in distance. The later developments of
the alternating current have been instrumental in ac-
centuating the difference. The earlier work with it
was done with what is known as single-phase current,
but the great bulk of apparvatus included in the total
herewith given is of two-phase and three-phase type.
The huge dynamos at Niagara are of 5,000 horsepower
two-phase, and the latest machines contracted for there
are of 10,000 horsepower, by far the largest ever huilt.
Nov isthisall. The 5,000-horsepower alternators there
develop current at 2,200 volts, which is raised to 11,000
or 22,000 volts for the line to Buflalo, ete., by means
of transformers.

In these newer 10,000-horsepower machines, the cur-
rent is generated at a potential of 12,000 volts in the
machine itself, dispensing with the ¢ raising” trans-
formers entirely, unless a higher line voltage is desired,
and thus effecting a signal saving as to cost of plant.
Another element of significance is that whereas the
average price per horsepower of machine indicated by

‘the figures given in the above table is nearly $14,
these 10,000-horsepower dynamos have been sold at a
price approximating only $7 per horsepower.. To this
it should be added that these machines built in the
United States for an American company are to be
employed in Canada, although the Dominion has excel-
lent dynamo factories of its own.

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

A special feature of the production of dynamos has
been its effect upon the whole range of social conditions
and fuwctions affected by public service supply. The
broadening tendencies indicated by the above table are
nnmistakable. The pioneer electric lighting and electric
railway companies began operations within a limited
sphere of occupation, and cach was devoted to its own
branch of the work or specialty. In electric lighting this
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was more particularly the case. A class of companies
came into being about 1880 to exploit arc lighting and
nothing else. They were soon followed by another
class, whose object was solely to supply incandescent
lighting, Sharp rivalry sprang up and intensitied for
some years, when it was found economically expedient
to consolidate their interests, a movement in this direc-
tion being organized at the time of the Eleventh Census.
The electric railway and the stationary electric motor
came into prominence at this juncture, but while the
power motor could be supplied with the same current
as that used for either arc or incandescent cirenits, the
railway motor demanded a distinct supply of its own at
a pressure—>i50 volts—which still remains a standard
for that work. .

The electric railway system thus developed separately,
and grew side by side with the lighting, but independ-
ent of it, until the advantages offered hy the alternating
current for annexing new territory and for purposes of
economical consolidation became too apparent to be dis-
regarded. The result is that hoth systems have settled
down to & common hasis of operation, the principle of
which is that of generating current by alternators of the
polyphase type at strategically convenient points in
each community, transmitting it thence at high pressure
to distriet substations, where the pressure is lowered,
and where the current is converted into direct for dis-
tribution at the local points, the current being also
reservoired by means of large stornge batteries. This
method i applied under exactly the same conditions to
electric lighting and to electric railway work, and this
has been o powerful incentive to the further consoli-
dation under one management of these interests in each
community. Of this state of affairs, the data as to
alternating-current apparatus manufactured in 1900 is
an interesting and valid indication.

Table 8 presents the number, horsepower, and value
of dynamotors, motor generators, and boosters, by
states, 1900,

Tasre 8.—DYNAMOTORS, MOTOR GENERATORS, AND
BOOSTERS: NUMBER, HORSEPOWER, AND VALUE,
BY STATIES, 1900.

LSTABLISHMENTS REPORTING] fstal-
QUANTITIES AND VALUES, 1ish-
Total ments
BLATES. value. reporting
Num- | Horse- Value values
ber, | power. 4 only.
United States...c.o.... $379, 747 649 | 14,8073 §354,747 $25, 000
Connectictt, .ooeeaviiviinnnnn. 50
Ilinois........ . 18,037 194
Indiang......... 1,287
Massachusetts 2,112 36
Missourl ...... 2,000 20
New Jersey ... 82,001 245
New York .. 201, 66D 39
D10 .eeen.. 20, 850 11 L X
Pennsylvania... b1, 665 96 0 26, 665 25,000

The class of dynamotors, motor generators, hoosters,
ete., shown in Table 3, represents as fully as ecould be
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ascertained the product of these varieties of dynamo-
electric apparatus built in 1900, but it would appear from
inquiries that the manufacturers were not able to segre-
gate theseitems; and thatalarge horsepower of *“ rotary
converters” ig also included in the dynamo output given
above, for which no exact details are obtainable. The
figures herewith presented serve to show, however, a
marked development in this class of apparatus, designed
to manipulate and transform current received at substa-
tion points from main stations, and employed not only
in lighting and power enterprises, but in telegraph
offices and telephone exchanges, As will be observed,
the value is given at about $25 per horsepower, and the
average size is 22 horsepower. The range of size and of
winding is, however, so wide that no special significance
can be attached to either item. Such apparatus has come
into very large demand for changing direct current of
one pressure or voltage into that of another; for chang-
ing alternating current from the transmission line into
direct for the consumption circuits; for assisting in the
regular charging of storage hatteries; for maintaining
the pressure at the points on a trolley road or trans-
miseion line where the distance from the power house
results in its reduction below the degree of proper
efficiency and economy; for use in telegraph offices to
receive current from large dynamos and deliver small
currents of varying voltages to different telegraph cir-
cuits, where previously large groups of batteries were
necessary; and for use in telephone exchanges in con-
nection with the storage batteries, *“ringers,” ete.

TRANSFORMERS.

As an auxiliary piece of electrical apparatus, the
transformer has come to occupy an important place in
the art of transmitting and distributing current, its
cheapness, its high efficiency, and the fact that after
installation it needs virtually no attention, being mate-
rial elements in its favor, It consists essentially of a
core of iron plates or wire surrounding or encircled
by two coils of copper wire, one coil being of fine wire
and the other of thick wire. The alternations of car-
rent in the primary coils connected to the line from the
generator cause equivalent magnetic alternations in the
core, and thus a secondary current is induced in or trans-
ferred to the other coils. If the pressure is to be low-
ered, the fine wire coil is connected to theline and the
current is ““stepped down.” If the pressure is to be
raised, the coarse wire coils are connected to the gener-
ator line, and the current is *““stepped up” in the fine
wires connected to theline. The ratic of ‘‘transforma-
tion” is broadly in proportion to the ratio of the num-
ber of turns of wire in the two coils, so that if the
current is to be “stepped up” and is received at 1,000
volts, to be put on the line at 20,000, the turns of wire
in the two coils will be in the proportion of 1 to 20.
Similarly, if the current is generated by a distant alter-
nating-current dynamo at 2,000 volts, and is to be deliv-
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ered through the transformer to the local circuit of the
consumer at 100 volts, it will be in the like proportion
of 20 to 1 as to the turns of wire in the two sets of coils,
These sets of coils inclosed in an iron case counstitute
the modern transformer, which is otherwise little more
or less than the induction coil familiar for three-quarters
of a century. :

Prior to 1885 no alternating-current dynamos were
built in the United States, but a system of alternating-
current series distribution having been developed in
Turope during the years immediately preceding, Mr, W,
Stanley, who had studied the subject since 1883, con-
structed, so far as is known, the first lighting transform-
ers built in the United States, and in 1886 these were
set in operation in parallel at Great Barrington, Mass,
Thesuhject had also attracted the attention of Mr. Edison
and of Prof. Elihu Thomson; while at the first elee-
trical exhibition in 1884 in Philadelphia, some Diehl
incandescent lamps were shown with transformer coils
in series around the bases of thelamp, so that each lamy
had its own tiny transformer. The first transformers
built by Mr.Stanley were wound to reduce the 500-volt
main line potential from the dynamo to 100 voltsin the
secondary, consumer’s circuit; the primary and second-
ary layers being separated in those early days merely
by the layers of shellacked paper. Asa resalt of the
work at Great Barrington, Mr, George Westinghouse
took up the system, and the first large plant on a regu-
Iar commercial scale was installed in the fall of 1880 ab
Buffalo. Such ““single-phase” apparatus could, how-
ever, operate lights successfully, but not motors. The
following year, under the same auspices, Mr. Nikola
Tesla’s polyphase apparatus for electric motors was
brought forward, and thus by 1890 all the conditions

were ripe for the great development with transformoers

of the modern alternating-current system, to operate
lights and motors alike and for long-distance transimis
sion purposes.

For the greater part of the last decade transforiners
were spoken of among electricians as ¢‘ converters,”
but by general agreement, about 1900, that designation
was limited to apparatus in which the change in the
characteristics of the current is effected by the inter-
vention of rotating members. In a transformer noth-
ing moves, so far as the eye can determine, although a
humming noise is an indication that work is being done,
In 1890 transformexs were of very small capacity, and
able to furnish current to only a few lights. The census
report of that year for New York enumerates spocili-
cally 7,282 transformers of a total capacity of 129,806
amperes, or about 18 amperes each, equal to, perhaps,
85 or 40 lamps. The returns heit presented show the
production in the census year of 36,513 transformers
of 407,451 horsepower, or about 11 horsepower eacl,
equal to at least 135 lamps, an indication of the fact

that the average size is now about five times greater
than in 1890.
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Table 4 presents the number, horsepower, and value
of transformers, by states, 1900.

Tasre 4.—TRANSFORMERS: NUMBER, HORSEPOWER,
AND VALUE, BY STATES, 1900.

ESTABLISHMENTS REPORTING ‘|| peraB-
QUANTITIES AND VALUES, LISH-
. Total MENTS
STATES. value, H REPORT-
. y orse- . |lr~a var-
Number, power, Value. || ne ONLY.
United States....... $2, 962, 871 36,518 | 407,451 ($2,9060,171 $2,700
P11 TO T Y 37,516 1,234 5,185 37,166
Indiana.. . - 94,730 2,400 12,250 94 780
Mnssnchuqetts 951, 014 28,799 | 120,190 951, 014
Missouri .......... 270, GO 3,770 37,600 2/0 600 ||...
New Hampshire 600 2 60 600 ||...
New York...... 723,908 436 | 103, 866 723,908
Ohio....... 100, 850 2,506 12, 90 *O8, 500
Pennsylvania.. 788, 653 2,862 | 115,900 788, (68

As a matter of fact, however, the increase in size of
this class of apparatus far transcends such figures.
During the census year 7 transformers of 8,000 horse-
power each were manufactured at Pittsburg and in-
stalled in 1901 by the Cataract Power and Conduit
Company, of Buifalo, N. Y. They are believed to be
the largest m the world. They ave arranged in.two
groups of three each, one being retained as a reserve
unit, and are placed in a substation near Buffalo for the
purpose of reducing the voltage of the Niagara Falls
current from 22,000 to 11,000 volts for distribution
throughout the city to other transforming apparatus,
which again lowers it in pressure for actual consump-
tion.

Although these transformers are 1ntended for use
ordinarily, as above stated, on a 8-phase circuit, they
are so arranged that they may be connected up for
a number of other voltages. Thus the low-tension
winding is arranged for either 2,200 or 11,000 volts
and the high-tension winding foxr elthel' 11,000 or 22,000
volts. The cases for these huge tmnsformels, which
stand considerably higher than a man, are made of
riveted boiler iron with all the seams and rivet parts
thoroughly calked. This case rests upon a cast-iron
base and at the top has a cast-iron cover, through
which two large manholes permit a ready inspection of
the interior of the apparatus. These transformers are
what is known as ‘‘oil-cooled,” just as others are “air-
cooled,” and enormous ducts arve provided between the
coils which permit a free circulation of the oil through all
the parts of the winding. To cool the oil in turn, water
is circulated through four spirvals of brass tubing placed
inside the case below the surface of the oil. A ther-
mometer is fastened to the side of the case with one end
immersed in the oil, the temperature of which can not
exceed a certain predetermined value without closing
the circuit of an electric alarm. Provision is also made
for gauging the height of the oil in the case and for
quick removal of the oil in an emergency. The iron
core of one of these transformers weighs 64 metric tons.
The efficiency of the apparatus is such that the trans-
formation at the full load is effected with a loss of only
about 1.3 per cent,
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SWITCHBOARDS.

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

Tasie 5.—SWITCHBOARDS FOR LIGHT AND POWER:
NUMBER AND VALUE, BY STATES, 1900.

SWITCHBOARDS,
STATES,
Number.| Value.

United Stales.voeverryienerervsninncamnnnneennss 6,422 | $1,846,624
California «.oovieienies Crensasasiaes Maseersensans ceeeeinaan 20 10,000
[S10 L3 o1 o PSPPI 60 8,000
Conneatictt ...ooeviiininraaciicia et 16 3,700
Delaware . 1 1 500
Tllinoly . 180 75 867
Indiana 30 14 944
Louisian 2 50
Mnsquchuqettq 143 280, 602
Michigan.. ...l . 3 380
B T o S 10 b00
Lo PP, 85 67, 600
NCW JOIHEY eunnnniiineiineieeiiinearasnaaeenaaeansenaas 1 1,800
New York 2,606 1, 055, 288
Ohio...... . 4 21, 660
Pennsylvania . 3,864 363, 048
Rhode Istand.. 200
Wiseonsin 4 2,000

The production of switchboards for light and potver
is but one branch of a very large industry comprising
the production of similar apparatus for telegraphic,
telephonic, and electric railway work. The range of
size in switchboards, particularly for light and power,
is extremely wide, running upward from the small panel-
boards of a substation or a small office building to those
which receive the current from the largest dynamos in
central stations, some of which boards are so exten-
sive and complicated as to be built three or four stories
high, with stairways and even with electric elevators
passing from floor to floor to facilitate swift manipula-
tion. Inthe early days of electric lighting these switch-
boards were often built of wood, from which frequent
destruction by fire resulted. Under the stricter require-
ments of the underwriters, as well as the rules formu-
lated by national electric bodies, these important strue-
tures are now built throughout of fireproof material,
almost invariably of slate or marble slabs upheld by
steel and brass framework, the indicating instruments
being set in the face, with the handles of the switching
mechanism carefully guarded, while the cables from the
machines and to the outgoing cirveuits end in heavy cop-
per bushars, and are brought to the rear of the hoard
heavily insulated and usually through protective metal -
conduits.

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

To a certain extent the total of values given under
the head of switchboards for light and power represents
a duplication, since to the cost has frequently been added
that of the indicating and measuring instruments from
which readings are taken by those in attendance. So
far as the small boards are concerned, a bulk contract
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is uswally taken to furnish a board inclusive of certain
specified instruments. Some of the large manufactur-
ing companies, however, have their own switchboard
department, in which they plan and construect boards
for various installations, and the measuring instrument
equipment of which is chiefly, if not wholly, their own
product, reported elsewhere in these statistics under
other heads. An important development belonging to
the census period, and marking a further advance in
the safety and ease of manipulation of high-tension
switchboards, has been the design of what are known
a8 ‘‘ dummy bench boards” in front of the main switch-
board, with a diagram of the circuits, and the switch-
operating bandles incorporated into the diagram, the
instruments being carried on separate sets of panels.
The attendant thus not only operates low-voltage direct-
current cireuits, which in turn operate the main oil
switches in the dangerous high-voltage ecircuits, but in
the apparatus of this newer type the risk of making
mistakes in throwing the switches, from which costly
damage might ensue,-is reduced to a minimum. With
such diagrammatic pilot switchboard arrangements, it
becomes easy to interlock mechanically the circuit-
breaking and noncireuit-breaking switches in such a
manner that the attendant is compelled to open and
close them in their proper sequence. The method may
be compared broadly with that applying to the inter-
locking railway switches handled from the switch tow-
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ers in the railway yards and depots. Apparatus of this
kind has been introduced with satisfactory results in
such large plants as that of the Kansas City Electric
Light Company, in the Manhattan Railway Power Plant,
New York city, and in the power station at Niagara
Falls.

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

TasLe 6. —SWITCHES: NUMBER AND VALUE, BY STATES,

1900.
SWITCHES.
STATES.
Number. Value,

United StateS...ovaeamnveeaieiirrecanariinancennn 1,723,387 | $1,129,801
California 700 1,198
Colorado . 42, 000 28,600
Connecticu 1,416, 000 382, 810
Ilinois ... 2,000 3,000
B BT 1N T =0 1 o - 20, 000 287, T2
A S LT S U 108 1,8
W J O B e averarnnmccvanecruanernarcsarsassnnnennneannn 31,200 21,932
I 1) J - RN 7,435 101, 027
L6311t T P, 1,286 7,618
PennSYIVANIR ooce e iecicccine e iaiaaiaaaa 203,468 254, 340
Rhode IsIand. cooveveiiiiiiiiiiieiiiiacieineiiisnnenans 200 ' H00

MOTORS.

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

Tasre T.—MOTORS: NUMBER, HORSEPOWER, AND VALUTE OF VARIOUS KINDS, BY STATES, 1900,

DIREGE AND ALTERRATING CUR- FOR RAILWAYS. FOR AUTOMOBILES,
. Aggregate .
RTATES, valuc,
Number, gﬁfr Value. Number, &2{,“;‘2_ Value, || Number. &%%en value,
United States. . ...oviieicracnacaiaans $19, 505, 504 85, 604 515,706 $7,551, 480 15,284 666, 669 $7,568, 841 8,07 §, 220 $192, 030
Californis covviiiiminiiiinnennciannaan 66, 500
Colorado . 12, 000
Connectieut 97, 697
Georgla..coviiiiinnnnns 6,0
TIHNOIS ceneeimnennnnens 970,701
Indiang .. 105, 904
JOWE «oerimaiierovsnerammmenconaransnnnanes B0 750
Kentueky ooeeoin i ciie i 18, 060 298 635 15, 62
LouiSiang voeeereemeiiaiiansiaeanaieennanns [V R PO PR R | B
Maine ...ocooiiiimiiaan 40,174 121 2,200 35,910
Massachusetts. 1,892, 500 6,393 23, 754 410,178 1,095, 069
Michigan 818, 304 114 58 9,796
Minnesot 13,500 64 700 13, 500
© Missouri 175,180 598 6,110 91,705
Nebraska , 200 110 1,100 19, 600
New Humpshire, B L I O PR | S
New Jersey 2,073, 65b 9,268 86,873 1,601,768 H..oiaeola bl L T T
NEW YOrK s ieein e cccaiiacaicaiaennns 4,470, 881 3,996 80,990 1,222, 255 4,746 214,749 2,120, 000 52 120 12, 000
L) T 7 A 1,870,412 1,414 21, 279 366, 766 1,1 35, 629 , 061 1,230 4, 576 11, hvd
Ponngylvania ..oocoeioiiiiiiiinainn . 7,503, 741 9, 067 268,202 3,204, 058 5, 360 321,500 8,921,721 Heeneaieeiieim e Ciaaae
WWISCONBIIL v veermncceariamamanaesaraanannns 343,286 1,889 11,287 08,027 §]eeeierncua|ronnrcommnefommee e e s P
Direct CUITeNt..cu . vieeerrearnristarrennens]|ianccrainnaes 29, 615 378,829 L 0 | O | A T R
Alternating current. .c.ceeeiiviiineeniie|aiiaiiniaaanaes 5,989 137,876 1,765,428 [lecemnonaaidonenmeeeas e et e




ELECTRICAL APPARATUS AND SUPPLIES. 163

Tapie T.—MOTORS: NUMBER, IIORSEPOWER, AND VALUE OF VARIOUS KINDS, BY STATES, 1900—Continued.

FOR FANS, FOR ELECTRIC ELEVATORS, ' MISCELLANEOUS,
|
Establishments reporting .
BLATES, quantities and values. Elgggg‘;‘];'
. | IHoOrse- Taotal vl ' Horge-
Number, power. Value. value, . ’;‘ﬁﬂ{‘f II\Tumber. power, Value.
N orse- N
Number. power. Value. only. I
United States.coovneiiiicienaaiaan.. 97,577 12,760 | $1,055,369 || $2,523,901 - 385 6,730 | $516, 446 &2,008,455’ 7,913 11, 392
California .. 85,000 |looevaenannnn
Colorado
Iinois
Indinna .
Kentucky
Louisiana

Michigan..... ceae .- 178 .
Misgsouri.... SR o
Nebraska
New Hampshire.......
Noew Jersey.....o......

300, 592 300, 692

New York.. 945, 504 045, 504
ONIO i eiiiiiiiaeeiiiiini e 18,200 [ 1,595 | 158,000 |[.euee.ien...

Pennsylvani 261,722 261,722

RS CTcTa) 31511 4 AR PO EU IR 22, 500 E 22, 500

1 Horsepower not reported.

There are no records available prior to the present
census ag to the manufacture of electric motors in the
United States, nor is there much data in the previous
censuses as to their utilization. In the present investi-
gation, the results of which are shown in Table 7, an
attempt has been made to ascertain as fully as may be
the different main groups into which electric motors are
divided in their manufacture or use. Broadly speak-
ing, motors are of two kinds—direct-curvent and alter-
nating—and in their employment they constitute two
classes, one for locomotion and the other for stationary
work. It is a remarkable fact that, in spite of the
enormous extension of alternating current and the pro-
duction of alternating-current motors for stationary
work, up to the time of the taking of the Twelfth
Census virtually no alternating-current motors had been
built in this comnitry for purposes of traction.

Electric motors have been known for three-quarters
of a century, and at least seventy years ago were applied
experimentally to the propulsion of boats and cars and
to the operation of machinery.® But as they depended
for their supply of current upon primary batteries con-
suming zine, costly chemicals, ete., they could assume no
place in the industries of the world. The perfection of
the dynamo, and the discovery of the fact that the
dynamo was reversible, i. e., that if current were sup-
plied to it, it would run as a motor, released electric
power from the trammeling conditions that had hin-
dered its development, and the art made an immense
stride forward, particularly in America; so that when
the first electrical exhibition was held at Philadel-

_phia in 1884, the electric motors shown compared in
number, efficiency, and commercial practicability with
the arc and incandescent lamps, the telephones, the
telegraphs, and other devices. When the Eleventh Cen-

*The Electric Motor and Its Applications, 1886, pages 8-13 etseq.
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sus was taken, such motors were beginning to appear
upon the circuits of electric lighting companies, and
hopes were entertained that independent power plants
for mills and factories would multiply. The returns
for New York show that in 1890 there were being used
in New York ecity, in isolated plants, 860 motors of a
total of 810 horsepower, and that in all the state
outside there were only 99 motors of 862 horsepower.
In the central stations of the state, outside the city of
New York, there were 1,178 motors of 1,276 horse-
power, and in the city of New York (Manhattan Island)
there were 1,185 of 1,678 horsepower. No statistics
that would indicate growth are available as to the state,
but in New York city (Manhattan Island) the New
York Edison Company reported for 1900 a total of
50,634 horsepower of motors connected to its eircuits,
showing a motor capacity in 1900-1901 thirty times as
great as in 1890, considering only figures of one com-
pany. A corresponding increase is observable in most
of the other large cities in the Union, and serves to
explain in part the large production of this class of
apparatus. In the city of Boston alone there are now
connected to central-station power and lighting mains
no fewer than 4,470 motors of a total capacity of 16,059
horsepower, which number, relative to population, ap-
pears larger than can be claimed for New York city.”
The relations of electric motors to the general sub-
ject of power distribution and transmission are dis-
cussed in considerable detail in the separate report on
““ Power Employed in Manufactures,” prepared by Mr,
Edward II. Sanborn and the writer. It may be here
stated that of the total horsepower in manufacturing
establishments, 11,800,081, only 811,016 horsepower
owned, represented by 16,923 motors, and 183,682

?Beventeenth Annual Report Gas and Elec. Light Comun,, Com,
Mass., 1902, page 170,
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horsepower rented, was electrical. In other words, 4.4
per cent of manufacturing power was electrical. It is,
however, to be observed that the increase in electrical
power plant owned, from 1890 to 1900, was not less
than 1,807 per cent, the amount in the earlier year
being only 15,569 horsepower. This is an enormous
increase, but the régime of electric power in factories
had barely begun before 1900; while every increase in
the number and capacity of motors will be generally
represented by a corresponding capacity in the steam
or hydraulic generating plant, as the motor does not
displace these, but is adopted as a better means of
distributing their energy than long lines of shafting,
belts, and pulleys. Moreover, there is an illimitable
use of electric motors outside manufacturing plants, as,
for instance, in operating the auxiliary apparatus of
large steam plants, in mines, in waterworks, on docks,
in warehouses, on steamships, in office buildings, ete.
As to electric power transmission, this is also dis-
cussed at length in the power report referred to above,
and its influence on the design of dynamo electric ap-
paratus is treated in other portions of the present re-
port. An effect of the improvement in electrical
manufacturing and a better grasp of its underlying
principles is seen in the notable results as to the
development of waterpower. Apparently, the use of
waterpower for manufacturing purposes has decreased
relatively in thirty years from nearly one-half of the
motive power to less than one-sixth, but the figures of
manufacturing industry do not do, and can not be ex-
pected to do, justice to the growth of the utilization of
waterpower as a means of obtaining electric current for
light, heat, electro-chemical processes, electro-metal-
lurgical work, ete. A small proportion of the energy
of Niagara, for example, is used in factories; much of
* it is used to propel street cars at Niagara Falls, Tona-
wanda, and Buffalo, as well as to feed arc and incandes-
cent lamps. The longest power transmission in the
world, that in California, of 220 miles, from the Sierras
to San Francisco, as well as intervening points, is not
intended by any means as much for factories as for
mines, street cars, lights, sewing machines, etc. The
same remarks apply pertinently in many other places,
where waterpowers have been developed to operate
central lighting stations and street railways at a dis-
tance which had previously depended wholly upon local
- steam plants, “In this category Richmond, Va.; Port-
land, Oveg.; Salt Lake City, Utah; Los Angeles, Cal.;
Colorado Springs, Colo.; Ogden, Utah; Seattle and
Tacoma, Wash.; Stockton and Sacramento, Cal.; Hart-
ford, Conn.; Springfield, Mass.; Syracuse, N. Y.; and
many others might be mentioned.

ELEOTRIC RAILWAY WORK.

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

electric railway work gathered by the Eleventh Census,
when, for the first time, the industry made its appearance
inthe national records, none of the roads then enumerated
having been in operation prior to 1886, In 1890 the
street railway companies of the United States in opera-
tion numbered 789, of which 144 were electric, At that
time there were 2,895 electric cars in use out of 32,505
of all kinds, and 1,262 miles of track out of 8,123, By
1899 the number of cable cars had declined from 5,089
in 1890 to 4,250, and horse cars from 22,408 to 1,480;
but in the meantime electric cars had increased to the
number of 50,658, and the number of miles of track to
17,969. The stimulus given the industry is further
brought out by the fact that whereas in 1890 the total
capital and funded debt for all roads appears to have
reached $368,150,000, in 1900 the total for 871 street
railway systems, chiefly electrie, was $1,023,818,987
capital stock and $777,862,5671 funded debt, making a
total of slightly over $1,800,000,000, or just five times
the figures of ten years before. On this vast capitaliza-
tion the returns from the operation would indicate a net
earning capacity of from 4 to 5 per cent.

The saving introduced by the adoption of eleetricity
is indicated sufficiently by the annual report of the
Metropolitan Street Railway Company, of New York,
for the census year ending June 30,1900, This system
employs the most expensive method of electrical oper-
ation known, the trolley running in a slot under the

‘car. It appears from the Metropolitan figures that the

cost of operating with the cable per car mile was 17.76
cents; with the horse, 18.98 cents; and with the elec-
tric motor 13.16 cents. Corresponding figures were
obtainable generally, and indicate a notable advance
over the census data of 1890, when both cable and steam
showed a lower percentage of operating expenses to
earnings than did the crude young science of electricity,
At that time, however, as was pointed out, the electric
roads had for the most part just begun operation,

In the earlier days, such as those of 1890, a car with
a pair of small motors of 15 horsepower each was well
equipped, but it will be noticed that the average per
motor in 1900 is apparently over 40 horsepower, while
more motors were produced than the new cars would
require if equipped with but 2 motors each. This dis-
crepancy is explained not only by the large exports
of electric-railway apparatus, but by the tendency to
renew the old motors and increasc steadily the capacity
of the motors under the newer cars. Moreover, there
was a notable extension of rural and elevated railway
work, calling for heavier motors, and frequently invaly-
ing the putting of 4 motors under each car, 1 on each
axle. Not included in this report are 158 electric loco-
motives, valued at $288,071, nearly all for mining pur-
poses, included in the report on locomotives by M.
Edward H. Sanborn,

No separate itemization has been madé in the present
report of the dynamos—i. e., ¢ generators” built for
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street railway work—and no attempt has been made to
keep separate the supplies required by this large indus-
try. Todiflerentiate between dynamos built for railway
work and those built for other work is becoming daily
more difficult, especially where all classes of service
depend, as they now frequently do, upon the utilization
of some distant waterpower. The requirements of the
industry are, however, enormous, and the data in hand
show thut in the ten years between 1890 and 1900, the
railway power plants of the United States had installed,
available for traction purposes, about 1,000,000 horse-
power of dynamos to feed current to motor cars of a
capacity of somewhat over 2,000,000 horsepower. In
the same ratio, the 660,000 horsepower produced in
1899-1900, as shown by the present figures, would
require about 330,000-horsepower dynamo capacity in
the station plant, or a little less than half the dynamo
production for that period, as shown by the table of
dynamo manufacture. These figures appear reasonably
consistent with the state of the electrical industry as
gathered from observation of its evolution and ten-
dencies.
MOTORS FOR AUTOMOBILES, ETC.

The statistics of electrical manufacturing embodied
in this report do not include the manufacture of auto-
mobiles, as the returns for huilders of motor vehicles

are included in the report of the carringe and wagon

industry. It would appear, however, from the report
of Mz, Edward H. Sanborn, expert special agent for
" that industry, that the production of electrie automo-
biles in the census year was 1,575 vehicles, of a value of
$2,878,464, out of a total of 4,192, valued at $4,899,443,
of all classes. The statistics now given in Table 7
would include part of this electrical product, as the fig-
ures given of 3,017 motors for electric automobiles, of
8,220 horsepower, and valued at $192,080, are in general
reported by concerns not in the carriage field, In other
words, the motors are built by regular electrical manu-
facturers to meet the necessities of carriage builders and
miscellaneous automobile manufacturers. Some of the
automobile concerns have built their own motors, but
many, even of the largest, have bought from outside
motor makers, or have had the motors constructed in
separate electrical shops which they owned or con-
trolled, The noninclusion of electrical automobiles,
while giving the figures as above, avoids any possible
duplication, although it may err conservatively by not
including motors built by those who are enumerated
specifically in the carriage schedules. The same remark
would, indeed, apply to the manufacture of motors for
electric launches, no account being taken of the launch
or electric submarine-boat industry in the present
report. ‘

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

‘even for transporting and hoisting safes.
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and deriving current from a sulphate of copper battery.
But as in other arts demanding current in relatively
large volumes, there was no hope for the electric ‘auto-
mobile under a régime of primary batteries; and it was
not until the storage battery became available that this
branch of electrical industry took definite shape. A
period of pronounced activity in invention and prac-
tical development was seen from 1895 to 1900, result-
ing in the establishment of this well-defined branch of
electrical manufacture, which was, however, attended
at first by unreasoning and disastrous speculation.
That an impression on street conditions has heen
made in cities, where the electrie railroads have also
been more generally introduced, is seen from the fact
that during 1900-1901 the number of horses in I’aris
decreased about 6 per cent, and in London about 10
per cent. In 1897 a typical electric-cab service, the
first of the kind in America, was inaugurated in New
York city, with an equipment of 12 hansoms and 1
surrey, which has since grown into a business requir-
ing about 300 vehicles in daily operation, running on
the average a total of nearly 5,000 cal) miles per day.
The ordinary motive power for such vehicles consists
of two motors, a storage battery of 44 cells, and alever
controller by means of which the driver regulates
speed, ete. The mileage capacity of a charge of the
hattery on ordinarily clean streets is 28 to 30 miles.

There are, however, many heavier and many lighter
electric automobiles built than are found in livery
service. Some of them are used for dray work, and
For Wash-
ington, D. C.,a line of electric buses has heen built to
ply between the hotels and railroad depots, while in
every city and town light electric runabouts have been
a familiar sight for the past three or four years.

FAN MOTORS.

The statistics as to electric fan motors are especially
interesting, as illustrative of the development of o dis-
tinctively American industry that has grown up during
the last census period. The records show that in the
early eighties Dr. 8. 5. Wheeler, an electrical engineer,
of New York, hit upon the idea of connecting a *“screw
propeller” fan to a small motor which he had been
developing, to be operated from primary batteries.
At that time there were few circuits available for
incandescent lighting, and some of the fans were placed
upon the series arc-lighting eireuits, a combination that
was at once dangerous and economically undesirable.
Little advance was made until in 1888, when a successful
attempt was made to introduce such fans upon the low
potential, constantcurrenteireuits forincandescent light-
ing, each taking the place of a lamp. Battery current
had been so expensive as to limit the use of this venti-
lating device, but as soon as central-station current was
available the fan became popular, and about 1890 the
industry as such took definite shape. A couple of years
later the well-known electric ceiling fan was intro-
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duced, and since that time the production of desk,
bracket, ceiling, rotating, and other fans for domestic
and foreign trade has grown by leaps and bounds, and
American fan motors are now bupphed to every quar-
ter of the globe.

One unprovement consisted in putting a guard
around the fan to protect unwary fingers; another, in
inclosing the motor by the field magnets and frames so
that none of the working parts were exposed. TFans
to work on trunnions, to hang in chains, or to swivel so

~as to- throw the hreeze evenly all around a large arca
are among the modifications; while an ingenious variety
has resistance heating strips so arranged in front of the
fan blades that in winter warm air is projected from
“them. The use of ordinary resistances in the base in
connection with the fans enables the speed to be closely
regulated, so that the velocity of the breeze is under the
control of the user. The popularity of these fans has
been s0 great that during the census year the supply
was far short of the demand. In the aggregate the
consumption of current by this apparatus is consider-
able, and it will be noted that the capacity of the 98,577
1epo1'ted during 1899-1900 was 12,766 horsepower.
‘The steady operation of these through the summer
months would make a notable consumption of current,
to some extent replacing that due to incandescent lamps.
In fact, the average daily use of an incandescent lamp
ig barely an hour or two, but it is by no means unusual
for a fan motor to be started at 8 or 9 a. m. and to run
steadily through the summer day until 5or 6-p. m.* As
a fan consumes on an average about the same current -
as an incandescent lamp, the fans that have been put
-on the circuits during the last ten years do much to
equalize the winter and summer “load” on central sta-
tions and isolated plants.

ELECTRIC ELEVATORS.

The statistics of electric elevators in Table 7 are ex-
tremely interesting, but are not sufficiently comprehen-
sive toadmitof many deductions being drawn from them.

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

Oune other instance to be cited is the installation of an
electric elevator in the Washington Monument at the
national capital, rising to a height of 555 feet. Taking

. the place of steam hoisting machinery, the electric sery-

ice has enahled the Government engineers to double
the speed of the elevator with the same load, and have
power to spare for lighting the Monument and its
approaches. There is an average daily attendance of
500 people, and about 400 of these use the elevator,
which, traveling formerly at 50 feet per minute, now
rises at 100 feet per minute, thus making the trip in 5
minutes as against 10 formerly. The elevator is driven
by a 35-horsepower multipolar motor,

STORAGE BATTERIES.

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

TasLe 8.—BATTERIES, STORAGE AND PRIMARY: NUMBER AND VALUE, RY STATES, 1900
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As shown in Table 8, the production of storage bat-
teries during the census year reached a valuation of
$2,5659,601, representing the manufacture of cells in
which lead iy the constituent metal. The data as to
number of cells or weight are not easy to determine, but
it is a well-known fact that Pennsylvania has long been
- the chief center of the industry; and the value for that
state, reaching $2,124,259, is reported by the manufac-
turers to represent 10,796,530 pounds of lead plate.
This amount of lead plate, however, accounts for only
about five-sixths of the value given.

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

The process of ‘ forming * Planté plates was, however,
extremely slow, the whole operation of manufacture
requiring about two months. Another distinguished
French inventor named Faure, whose first patent was
issued in 1881, lifted the art to a new plane by showing
that it was not necessary to manufacture the plates by
the tedious method of *‘forming,” but that the active
material could be mechanically applied, in the form of a
paste or powder, to thin, flat lead plates so constructed
a3 to receive and retain the substance. With plates
thus made the battery is virtually ready for immediate
use. The paste is usually red lead for the positive
plate, and litharge for the negative, combined with sul-
phuric acid. As to the manner of association, the sup-
port plates to which the paste is applied have, like the
paste itself, undergone numerous modifications in the
course of years, the object being to prevent the paste
under the action of the current from falling out of the
pockets or bridging across between the support plates,
thus short-circuiting them; while another object has
been to prevent the plates from buckling, etc., under the
strain of work. The plates have therefore been gener-
ally stamped into grids with minute partitions, active
material being pressed into the interstices, to which an
endless variety of shapes has been given. After the
plates have heen grouped together in a cell they are
formed in about a day by the passage of current as be-
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fore, peroxide of lead appearing on the positive plates,
and spongy lead on the negatives. The number of
plates in any cell thus prepared for market varies, 15
or 23 not being unusual in average sizes, with one more
negative than positive. Such a lead-lead cell has a
pressure when fully charged of about 2.2 volts, which
falls during discharge; and its working range may be
said to run down to about 1.8 volts. The output of
these cells is rated in ampere hours, the amperage of
any cell depending upon the nature, number, and size
of ity plates—in other words, on the amount of active

“surface exposed to the effect of the current received;

so that, for example, a 120-ampere hour cell would he
one built to give a discharge of 12 amperes for ten hours
or equivalent proportions, at a normal steady rate of
output. Great ingenuity has been shown by manufac-
turers in improving on the Planté process, shortening
the time required in formation, and in increasing the
contact surface that can be secured in a Faure cell,
giving it a greater capacity.

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

The batteries ave usually placed in jars of glass, pot-
tery, hard rubber, or celluloid, if intended for light
work, but if employed in central stations (to assist in
furnishing current, which is charged into them by the
dynamos at times when the plant is not busy), they are
contained in large tanks, usually of wood lined with
sheet lead, associated with heavy copper bars to convey
the current, and with intricate controlling mechanism to
protect the batteries from overcharging, and to allow
them to come into play automatically when their serv-
ice is needed. Special types of battery are manufac-
tured for different classes of work, the great bullk of
them being made at present to go into central stations
for light and power, isolated lighting plants, and street
railway power houses. It appears from careful inves-
tigation that the investment in storage batteries for
such purposes has reached, all told, the amount of
$11,000,000, with a capacity.of 800,000-horsepower
hours. ‘

The work of the New York Edison Company may be
taken as illustrative of the use now made by central
stations of storage batteries to facilitate their work of
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supplying current to the public. This company has in
operation on Manhattan Island no fewer than 16 rotary-
converter substations, and at nearly all of these storage
batteries are installed, performing three important
functions. They insure continuity of the service, de-
spite any trouble or accident at the generating plants;
they smooth out the irregularities of local demand; and
they assist in the regulation of the system so that the
lights burn steadily without flicker. The standard bat-
tery used in these substations contains 150 cells, each
cell having a capacity of 4,000 ampere hours at a ten-
hour rate of discharge. Connections from 20 cells at
each end of the battery are brought out to the positive
and negative end cell switches, which are operated by
a small motor controlled from the main switch, each
battery having two end cell switches on each side of
the system, permitting simultaneous connection to bus-
bars. These batteries are charged by what is known

- a8 o booster set. A further illustration of this class
of work is furnished by the operation of electric
locomotives in the Baltimore tunnel of the Baltimore
and Ohio Railroad. The passenger trains are hauled
over the Belt Line from Camden Station to Mt. Royal
Station, and the freight trains ave pushed from Mt.
Royal Station to the end of the line. In order to
facilitate the work of handling such heavy traing, a
storage battery of no fewer than 820 cells was installed
in tanks each able to hold 51 plates. This battery hasa
present capacity of 1,520 amperes at the hour rate of
discharge, and has done such heavy work that even
when the main power station was out of service for
four hours the entire load was carried by the battery
without trouble. )

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

tery of the vehicle described would, under average.

. conditions, attain a radius of 28% miles. The later
equipment of 44 cells has weighed 1,650 pounds only,
and the mileage capacity has reached 42.7 miles. Of75
batteries of the latter type in steady service, it is stated

" that in about a year they had made an average of 8,742
miles each, and seven of them had made 4,500, the
maximum being 4,958. The average capacity was then
4} hours at an output of 39 amperes. These and other
figures of automobile work indicate steady improve-

. ments in manufacture from which the extension of the
industry is predicable, entirely aside from central-station
work or the introduction of newer and revolutionary
types.

The storage battery has also been manufactured for
electric launches and for street railway work. The
number of launches thus equipped is not known, a
separate report mot having been taken, but they are
increasing all over the country, particularly in con-
nection with parks reached by trolley circuits, from
which they can be charged with current. The largest
fleet of this kind manufactured was that furnished for
the World’s Fair at Chicago in 1893, consisting of 50
launches, each about 36 feet in length and equipped
with 66 cells of battery. During the fair the number
of pasgsengers carried reached 1,000,000, and on Chicago
Day the 50 boats made 622 trips, each of 8 miles, and
carried 25,000 passengers, an effective illustration of
possibilities in that direction. Storage-battery boats of
this type have now become quite common and are
being built for various classes of work, including
floating-hospital service, police patrol, etc.

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

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

PRIMARY BATTERIES,

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

The cells included under the liquid class in this
report, as returned by the manufacturers, are of both
the open and the closed circuit type, largely of the
former, and might also be divided into single and two
fluid cells. The statistics of the closed circuit, or
gravity, or constant type, would undoubtedly be larger,
but for the fact that large telegraph companies using
them do not usually go into the open market to make
purchases, but execute their own installations and re-
newals, shipping the crow-foot zines and other elements

_to the various offices in accordance with the demand.
The gravity battery, or the ordinary telegraphic type,
is a glass jar about 6 inches in dismeter and 8 inches
high, with a copper plate at the bottom of the cell and
one of crow-foot zinc at the top, suspended from the
rim by a notched bracket or hanger. Sulphate of cop-
per, or blue stone, is placed at the bottom of the cell
around the copper plate, and sufficient water poured in
to cover the zinc at the top, the blue stone dissolving
rapidly and forming the sulphate of copper solution.
After the cell has been in action a short time, sulphate
of zine is formed in solution in the water at the top,
and the heavier sulphate of copper remains at the
bottom; and owing to their respective specific gravity
the two fluids do not mix. The other familiar type of
primary battery, called the open .circuit, of which
the best known is the Leclanché, is in reality much
nore an article of manufacture, and has been very
largely supplied in the past for electric bells and for
telephone work. It is a zinc-carbon battery, in which
the exeiting liquid is a solution of sal-ammoniac and not
diluted acid. The varieties of such open-cirenit cells
are, however, almost endless, and their production
would still be multiplied, but for the check interposed,
as already noted, by the changes in telephonic opera-
tion and by the use of the dynamo in telegraphy.

The manufacture of primary testing batteries is quite
small, but should be presumably larger than is indicated
by the returns, the schedule from only one state itemiz-
ing this product. Testing batteries as manufactured in
this country are usually of the chloride of silver type;
the clements in a very small glass tube consisting of a
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rod of chloride of silver and silver wire, a rod of chem-
ically pure zine, and sal-ammoniac liquid, the whole
being sealed by means of paraffin wax. A number of
these cells are packed iu a small box and so arranged
that any given portion of them can be switched into
circuit; and their use in such portable state is usually
to test the insulation resistance of electric wires and
cables. Cells of the same class are also used for med-
ical purposes.

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

“last ten years, is a misnomer, the batteries not being

actually ““dry,” but having, instead of liquid solutions.
around the carbon or zine, paste-like substances which
are capable of retaining moisture for a long time, or
which are hygroscopie, or which can be furnished ocea-
sionally with a small amount of liguid. The fact that in
these batteries there are no free liquids to spill and
damage the surroundings, and that practically no atten-

tion whatever is required, has given them immense
popularity, especially for portable purposes, as in elec-

tric gas lighting and in small pocket lanterns; also for

push buttons in carriages, trains, steamboats, houses,

etc. The reduction in price has also greatly assisted in

the popularization of this article, the cost per cell being

to-day only a little more than 10 cents, while only a few

years ago it was three or four times that amount. The

value and importance of this minor piece of apparatas-
in assisting many other applications can not be too
strongly emphasized.

Some of the primary hatteries included in the above
table are in successful use for the propulsion of fan
motors and other small power devices, but the re-
peated attempts at the perfection of cells adequate to
furnish a steady current for driving automobiles, for
lighting, or for motors attached to machinery have
proved failuves, and .the only battery of this type
ineluded in these returns, so far as the schodules would
indicate, is the Edison-Lalande, with elements of zine,
copper-oxide, and caustic-potash solution. At its low
voltage, this cell will furnish current steadily in con-

- siderable volume, and is employed for the operation of

such apparatus as phonographs, in which the motive
power employed, while small, is used continuously and
amounts in the aggregate to a moderately large figuve.
As a general thing, however, the cheap production of
current by the dynamo, especially during the past dec-
ade, has left the economic possibilities of the primary
battery far behind, a fact which will be readily under-
stood when it is stated that the unit 1,000 watt-hour of
electric energy derived from the primary battery would
cost in the consumption of zine alone nearly 10 cents,
to say nothing of all the other items and the enormous
depreciation; while in a dynamo central station the cost
of coal for the same output will not be one-half cent.
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In other words, as already noted elsewhere, electricity | to-day at prices ranging from 20 cents down to b cents,
depending upon the consumption of zinc in a battery | and possibly even lower for very large quantities.

is at least twenty-five times as costly as current obtained
from the consumption of coal under a hoiler furnishing
steam to an engine, which in turn drives the generating Table 9 shows the kind, number, and value of carbons,
dynamo. Current from central stations is supplied | by states, 1900.

CARBONS.

- Tasie 9.—CARBONS: NUMBER, KIND, AND VALUE, BY STATES, 1000.

LIGHTING. BATTERY. BRUSHES. FURNACE. MISCELLANEQUS,

Establishments re- || Estab- Establishments re- || Estab-

R T R s g e

; Aggregate ting quantities || lish- orting quanti-|| 1sh-
STATES. value, Total E‘r’xfl \xr!gluqes. e ments || gy, Num- Total %)ies and v(%ﬂues. ments
value. rei;;%t- ber. Value. || Number.| Value, ber. Value. value, relpr?rt-
; values values
Number, | Value. only, Number. | Value, || only,

United States ..[81,781,248 |[#1,2063,782 ({172,955, 922 81,262,623 | $1,109 |{3565,583 ($30,777 ||5,701,143 |813G,0679 |41, 749 |$10,974 (%289, 086 |[12,176, 522 |$283,626 || §5,461

IIlinois........... L | || P ppue) e | N 170 20, 000 D {1 | PO
Indiana.......... 182, 000 182,000 || 28,000,000 | 182,000 N....-...}i... | I

4 New Jersey ...... LRI | | P 319,683 | 27,8064 ([ 873,204 6,461 {|eeniemanea]ianaaa 6,461
New York........ 17, 667 2,713 65,118 1,604 || 1,109} 86,000 | 2,918 [| 120,238 | 12,041 il..ecevelemneaiaafliniiernaellianananeeaiferenenaloacaiii
Ohio............. 1,311,660 970,202 {1132, 414, 866 970,202 1. oo |eeeeenie|ennennan 3, 959, 285

s 242, 266|112, 000, 000 | 242,266 ||........
Pennsylvania....| 176,784 108,817 || 12,475,938 108,817 fleevearelonenanci]annnnnns 1,248, 326 156,622 | 41,200 {leaasanen

-

41,200

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

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

Early in the century, following up kindred experi-
ments, Sir Humphry Davy showed that small cubical

“sticks of carbon, whose points were separated from each

other about the sixteenth of an inch, would emit a bril-
liant flash of light when a current of electricity was
passed through them. His carbons were composed of
powdered wood charcoal mixed with a little sirup of tar,
molded into shape under a pressure of about a hundred

pounds to the square inch, and baked in & crucible in a
very hot fire. During the next seventy years numbez-
less experiments were made in Europe and in this coun-
try to produce carbons from a variety of mixtures.
The electric dynamo and arc lamp not having been per-
fected until the closing years of the decade 1870-1880,
the demand for carbon electrodes was very limited.
Consequently they were made only by hand in two or
three continental laboratories, on the smallest scale and
at a very high cost. In 1876 the principal maker, Carré,
sold his carbons at from 85 to 40 cents each. '
With the introduction of the Brush dynamo and are
lamp a large commercial demand was quickly created,
and how to supply carbong of high quality at a low
cost for these lamps became a problem for electricians,
second only in importance to the invention of the arc
lamp. Mxr. B. F. Miles, who was engaged for some
years in the industry, notes that the first step in this
problem was to find snitable raw materials. Search
had been made on both continents with comparative
failure. Carbon produced in gas retorts seemed the
most feasible, but the varying impurities and refractory

nature of this material made it at best a 'makeshift.‘

Till the fall of 1878, however, it was the principal source
of supply, and carbons were still made in rectangular
form with blunt ends. Philadelphia has a large number
of arc lamps with such carbons in use at the present
time, notably at Fairmount Park, The first American
carbon manufacturer was David Thompson, of Newarlk,
N. J., whose plant was only about 20 feet broad by
30 feet long, comprising a hand mortar, a rude brick
oven and mixing pan, a hand bolting and grinding outfit,
and a few iron and steel molds, with which he made
the first arc-light carbons produced in this country.
The development of the American carbon industry is
due largely to two men, the celebrated inventor, Charles
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* F.Brush, and thelate Washington H. Lawrence, of Cleve-
land, Ohio. While engaged in the invention of his arc
dynamo, Mr. Brush had necessarily been investigating
the nature of carbons and planning for their manufac-
ture. In 1877, with Mr. Lawrence, he began a series
of experiments on petroleum coke, and located the
desired supply of commercial carbon in its raw state
within a mile of the Brush Electrical Company’s fac-
tory. The Standard Oil Company for years had heen
burning the last product of the distillation of crude
oil, formed at the bottom of its parvaffin stills. Shov-
eled from the stills in great lumps, like the largest
anthracite coal, it resembled the latter at a little dis-
tance in its shiny black appearance. This refuse prod-
uct of oil was to give to the world, by electricity, its
most briiliant light.

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

Out of the product thus created sprang a notable
industrial development, which resulted after due time in
the consolidation of 12 plants, representing threesquar-
ters of the carbon industry of the entirve globe. One
plant alone, in the period covered by this report, had a
factory covering 25 acres, with 18 acres of floor space,
employing 500 men, with a capacity of over 4,000,000
carbons for arc lamps per week, not to mention carbons
of great variety in other branches. It will be noted
that the returns account for a production in 1900 of
172,955,922 carbons for arc lamps. The production
would have been larger but for the steady supersession
of open arcs by inclosed, the latter requiring a new set
of carbons but once in 100 hours, whereas the older open
type required new carbons once a day. Nevertheless,
the inclosed arc lamps have stimulated the production
of a higher grade of “soft core” carbons, commanding
a better price.

Next to the arc-light carbon industry in the census
period comes that of carbon brushes. The use of these
is now universal, especially in electric railway work,
the copper brushes previously used, with the action of
dust and grit from the street, cutting too deeply into the
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collecting commutators of the motorg under the car.
To quote the language of one distinguished authority
who studied the problem at close quarters:*

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

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

GRAPHITE.

This section of the report as to carbons would not
be complete without reference to the production, artifi-
cially by means of electricity, of graphite in large quan-
tities, permitting its greater utilization at lower cost in
the electrical and other arts. Mr. E. G. Acheson, to
whom is due the development of the now familiar abra-
sive carborundum, experimented in 1895 with a process
for the purifieation of coke by direct heating with the
electrical current. This volatilized the impurities and
left the carbon in a practically pure state, with greatly
increased electrical conductivity—in other words, there
was at least a conversion to the graphite state. Later
in the same year he applied for a patent for the conver-
sion of carborundum into graphite by subjecting it to
heat that would be sufficient to volatilize the silicon out
of the compound, leaving the graphite. In thisprocess
the regular charge of coke, sand, salt, and sawdust
employed in making carborundum is packed around a
carbon core, the current through the core regulated so
as to first form, and then decompose the crystalline
carbid of silicon, The result of this and later practical
developments was the formation of a manufacturing
company to put the product on the market, so that as
early as 1897 there was an output of 162,382 pounds.
The methods and processes experimented with and per-
fected include a wide variety of graphite articles, such
as electrodes for metallurgical and chemical work,
graphite in bulk for grains or powders, rheostats, the
““lead pencils” of commerce, and other products.

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

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

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

ARC LAMPS,

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

TasLe 10.—ARC LAMPS, OPEN AND INCLOSED: NUMBER
AND VALUE, BY STATES, 1900.

OFEN, INCLOSED,
Total
STATES, value
Number,| Value. Number.| Value.

United States........ $1,827,771 28,0506 | $276,481 | 134,581 |$1, 551,200
Conneeticut ........o.on.ne 18,008 1,801 18,008 |..oool i lienaanll,
Ilinois.... - 120, 861 6,207 | 67,807 6,025 6R, 054
Indiang ..._. 91,980 2,193 30, 696 b, 322 61,284
Magsachusetts 729,815 8,201 | 100,000 66,874 629, 816
New Jersey.. 126,706 223 1,880 , 180 124,826
New York . 231, 367 2,612 39, 605 18, 656 191,762
Ohio.......:. 3811, 500 930 | 12,200 6,100 { 209,300
Pennsylvania 195, 950 1,500 14,700 13,375 181,250
Rhode Island.. 2,000 200 10V O O

The arc lamp has been so long before the public,
conspicuous on every main thoroughfare, that it is one
of the best-known products of electrical industry. It
is a familiar fact that in are lamps the light is created
by the passage of current between two slightly sepa-
rated sticks or pencils of carbon, the consequent con-
sumption of the carbon producing and maintaining an
“arc” of bluish-white flame at the gap between the

Graphite anodes are highly rec-.

MANUFACTURES.

two points. The light is thrown downward from the
“crater” of the upper carbon. The manufacture of
arc-light carbons has been treated under another section
of this repoxt, in which were also discussed applications
of the arc to metallurgical processes. The are is also
applied to welding metals together, and, being the most
intense source of artificial heat that is known, its uses in
this respect ave increasing rapidly. Butno consideration
is given here to melting, fusing, or welding operations
with the are, although the electro-magnetic and other
mechanism for controlling the “‘feed” of the carbons
is virtually similar in all instances. Such mechanism
in lJamps is made to bring the carbons together in order
to complete the circuit and strike the ave, to keep the
carbons at a suitable distance apart, and then to feed
the carbons together as they become consumed.

Arc lighting hegan with but one or two lamps sup-
plied with current from the dynamo, but the machines
were soon- developed, especially in America, to carry
10, 25, or 40 are lamps in one series circuit, each lamyp
being provided with shunting devices to continue the
operation of the circuit should trouble develop in one
lamp; and currents of 10 amperes and 40 or 50 volts
to the arc were used, the current being furnished from
direct current dynamos. All the cirenits without ex-
ception were carried overhead on poles, and as the
voltage was high, the frequent breakage of the wires
by storm, accident, ete., resulted in many interruptions
of service, deaths, and fire. For many years the manu-
facture of arc lamps and all that pertained to their
operation was continued on the direct current, constant
current, series, open arc basis, but the census period
under review witnessed a remarkable change to constant
potential, multiple, inclosed are methods, with carrent
supplied not from dynamog built specifically for are
lighting, but from direct or alternating dynamos feed-
ing ingcandescent lamps also. Throughout the earlier
period, from 1880 to 1890, arc lighting was conducted
as a separate industry. Many concerns built only ave
lamps or arc dynamos, licensing central station compa-
nies, which furnished only arc lamps for street and com-
mercial purposes; but from 1890 began a great develop-
ment of modern lighting methods, under whick the samae
companies undertake to operate lights and motors of all
classes over the same common cireuits and to sell current
for all uses whatsoever. This revolution was largely
fostered by the introduction of the alternating current.
The arc lighting systems had covered large territories
with a few series circuits, along which lamps were
sparsely scattered. The incandescent lighting com-
panies had occupied limited aveas, within which cur-
rent at low voltage was supplied over heavy copper
mains, chiefly underground. The flexibility and range
of reach of the alternating current brought the two
methods together with irresistible power, and by 1900
the work of unification, accompanied very generally by *
that of financial consolidation, had been almost univer-
sally effected. Statistics carefully compiled during the
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second quarter of 1899 showed 2,860 central stations
owned and operated by private corporations, reporting
280,439 arc lamps, 2,679,432 direct incandescent, and
5,380,982 alternating incandescent lamps on their cir-
cuits, with 1,159,788 horsepower of motive machinery
in their generating plants. To this should be added
the municipal plants owned by communities and the
isolated plants, in order to get an accurate idea of the
field to which manufacturers have had to supply ap-
paratus. With regard to municipal plants, it may
be noted that in the fourteenth annual report of the
Commissioner of Labor, for 1899, published in the
census year, it was stated, as the result of the investiga-
tion into water, gas, and electric light plants in the
United States, that there were 460 municipal plants, of
which 320 reported an investment of $10,908,929, these
plants being almost wholly employed for are lighting
service. As to isolated lighting plants, their number
and magnitude is a subject of mere conjecture; but
there are probably over 20,000 of all kinds, and the
lamps, with those in municipal plants, have heen esti-
mated to number nearly as many as those furnished by
private companies giving public service.

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

‘periods” or double reversals per second, the unsteadi-
ness of the alternating arc is apparent. On the other
hand, above 70 periods, the alternating arcs make a
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disagreeable humming; and 60 cycles is the frequency
that has therefore heen adopted in lamps of this class.

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

The significant development in are lighting of the last
few years is indicated, however, by the fact that of the
158,187 lamps reported as manufactured in 1900, only
28,656 represented all the various open types. One of
the chief drawbacks in arc lighting has been the fact
that, inspite of the volume, brilliancy, and cheapness of
the light itself, the labor item due to the necessity of
frequent renewals of the carbons has always been a
serious one. IHence at the very beginning, on the
principle that when air is kept away from the carbon it
burns longer, being deprived of oxygen, the attempt
was made to inclose the are. DBut these efforts, though
renewed, were not successful until, about midway
in the present census period, 1890-1900, the work
of various inventors resulted in the production on a
commercial basis of excellent inclosed arc lamps, in
which the gradual disappearance of the carbons is due
rather to volatilization in the glass chamber than to
combustion, their life being so prolonged that the lamps,
instead of requiring the daily services of a trimmer, can
go at least one hundred hours, or even two or three
weeks of average duty. The annual saving effected has
been estimated at $12 to $15 per lamp. The carbon
points in these lamps are housed by a small opalescent
inner globe, which is very nearly air-tight, and which
again is surrounded by a tightly fitting outer globe.
The arc burns, therefore, in a residual atmosphere of
carbon monoxideand nitrogen inaheated, ravefied condi-
tion; inflow of the outer air is checked, and in a direct-
current inclosed lamp the consumption of the negative
carbon will not exceed one-fiftieth of an inch per hour,
while the positive carbon will not burn away faster
than one-twentieth of an inch. Initial difficulties and
objections to these lamps have been rapidly overcoine,
different types for various forms-of current have been
successtully introduced, and while arc lighting for over
twenty years depended upon the *‘open” lamp for its
great development, it will be noted that in 1900 the
production of ‘‘inclosed” arc lamps was nearly six
times as large as that of *“open,” or 134,581 as compared
with 23,656, A great stimulus has also been given to
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alternating-current arc lighting, which was not pre-
viously a very brisk partof the industry, and it appears
from a recent inquiry that whereas street lighting with
direct-current series inclosed arcs is done in 73 cities, in
no fewer than 326 it is done with series alternating
inclosed lamps, deriving current from constant cursent
transformers. The census figures are eloquent as to
the dwindling demand for the old open arc lamp fed
with current from direct-current dynamos.

SEARCH-LIGHTS AND PROJECTORS.

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

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

STATES. Number.| Value.

8,288 | $225,635

46, 060
30

400

6, 500
162, 655
8,000

Ohi
WiSCOLSIE - 1mrnnnsss O 2,000

An auxiliary bmnch of thHe arc-lighting industry is
noted in Table 11, showing the manufacture of 8,283
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search-lights and projectors in 1900, of a value of
$225,635. These lamps are of various classes, chiefly for
stage lighting, ship lighting, use in photographic night
work, and military operations. Special forms are also
manufactured for lighthouses and for advertising uses,
Such lamps are generally of the focussing type, where
the crater of the arcis kept at the focus of the reflector
or lens, the positive carbon being fed twice as fast as
the negative. Lawps of the search-light type attain a
great size, and one exhibited at Chicago in 1893 had
a reflector 5 feet in diameter, and required nearly 14
horsepower of current to consume carbons of 1% and
1% inches in diameter, the ordinary lamp taking less
than 1 horsepower. Even larger reflectors are used.
At the other extreme of the scale are the projectors
used in electric stereopticons for lecture purposes, the
manufacture of which is rapidly increasing. As fo
search-lights for marine work, hardly an American river
steamboat, coasting or ocean steamship, steam yacht,
ete., can be found without such an equipment.

INCANDESCENT AND MINIATURE LAMPS, X-RAY BULBS,
VACUUM TUBES, ETC.

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

Tspre 12, —~INCANDESCENT LAMPS: NUMBER AND VALUE, BY STATES, 1900.

16 CANDLEPOWER,

BELOW 16 CANDLE-
| POWER FOR LIGHT-
ING BERVICE.

ABOVE 16 CANDLE-

POWER, HBOCKETS, BASES, ETC

‘Estab-
A ¢ lisht:
ggregate ments
BTATES, Establishments re-
value. poatin quantities r‘i}’ﬁffé?g
Number, Value, Number. | Value, || Number. | Value. %‘f&g and vatues. only,
Number, | Value,
United States...........; ........ $4,086,112 || 21,191,181 | §2, 910,023 2,906,817 | $308,626 || 1,222,250 | §223,534 || $593,929 || 12,009,400 | $408,279 F125, G50
Colorado ... 30,000 || 196,200 4,050 .
Connecticut 428, 857 393, 980 :
Ilinois..... 101, 850 571,919
Kentucky -... 20, 400 120, 000
Massachusetts. .. 663,278 || 8,209,615
Missourl. ... ... 169, 280 796,408
New Jersey ... 1,130,808 (| 8,019,787 872,420
New York .. 46, 956 220,000 81,950 ([2eenensrennafensiannnnn 30,000
Ohio........ 1,034,580 | 5,788,044 880, 869 711,116 | 104,416 216,780
Pennsylvani 326,829 1l 1,803,183 325,829 |[.. e
Rhode Island. [ Ay I S 93,279 || 3,208,000 93,279

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

ravely seen. Hence the avc lamp has been adopted for
outdoor use or for large interior spaces, and the incan-
descent Jamp has found its best employment in doing
the ordinary work of illumination to which candles, oil
lamps, and gas jets are commonly applied. It is due
to the popularity of the incandescent lamp that electric
lighting has been so rapidly adopted during the past
twenty-five years, and has reached a basis of parity with
gas.as to investment and income. The census report by
Mr, Hunt for the American gas industry in 1900 showed
877 establishments, with a capital of $567,000,506, and
a product valued at §75,716,693.

The figures of central station electric lighting 1e-
ceipts, aside from isolated plants, in which it is esti-
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mated as many arc and incandescent lampsare employed
as in stations, are already equal to those of gas, and the
rate of growth appears to be much larger. The intro-
duction of electricity has given a marked stimulus to
the illuminating art in general, and it is universally ad-
mitted that cities, villages, factories, residences, etc., are
better lighted than ever. The arc light has proved the
cheapest illuminant of all for the streets, and is the only
form employed for the thoroughfarves in hundreds of
communities; but gas has still somewhat the advantage
of the electric incandescent in cheapness, although the
price of current is being steadily lowered as the power
houses grow larger and the facilities for generation and
distribution are improved. A most notable financial
tendency has been the consolidation in a great mpny
cities and towns of the gas and electric light plants in
the hands of one local company. The incandescent
lamps themselves also cost less, the price per lamp being
15 or 18 cents compared with 75 cents and $1 upon
their introduction twenty years ago.

The first notable improvements toward commercial-
ism in the incandescent lamp were made about 1878,
when the use of a special filament of platinum wire in
the air-exhausted bulb was found feasible, although
many previous attempts in this direction were recorded.
The great advance came with the substitution of carbon
for platinum and other metals. The carbon used as
the filament to be rendered incandescent by the passage
of the current was speedily brought to its present
thread-like form, and a variety of fibrous carbon mate-
rials were selected as the best, such as paper, bamboo,
cotton and silk, and amorphous ** cellulose,” the latter
substance being that employed for the great majority of
the lamps reported in the census year, although bamboo,
once universalin Edisonlamps, isstill employed in certain
special kinds. The raw substance, after being squirted
through dies into filamentary shapes, is carvefully car-
bonized in erucibles, and then these threads are treated
or ““flashed” in a *‘ hydrocarbon” or gasoline vapor.
Graphitic carbon deposits in a shell integrally around
each, so that it becomes smooth and steely and has the
required resistance to develop the given candlepower
with the predetermined pressure and amount of current.

The processes of preparing the filaments vary with
different manufacturers, as do also the steps involved
in jointing the filament ends to platinum, etc., mount-
ing, inserting, and sealing them in the glass bulbs, which

“are then exhausted of air. The “occluded” gases are
also worked out of the filament and bulb. Special
pumps, in connection with a chemical process for
taking up the residual gases, are employed for
ereating the vacuum, and now are doing their work
with such rapidity that a few minutes suffice for ex-
haustion where hours were formerly necessary. The
base of the lamp from which emerge the copper
ends of the short platinum wires to which the ends of
the filament have been joined inside the bulb is next
provided with a cap which is secured to the glass, some-
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times by a plaster-of-paris cement, and these cap bases:
have had numerous shapes, some of which still remain
in use, although the irresistible tendency toward
standardization has reduced the number to three dis-
tinet types, these being the Edison, Sawyer-Man, and
Thomson-Houston. At one period of the decade Jamps.
with glass stoppers at the base were made in large
quantities, and a familiar form of base cap was that in
which the lamp locked into the socket by means of a
bayonet catch, but one rarely encounters now any lamp.
save that which has a helical thread to its brass cap, and
screws firmly into the socket, making contact on the:
brass shell as one terminal, and on a small brass stud at
the top of the base as the other, thus completing the
circuit when the current is turned on. Where it is.
desired to fit lamps with a certain style of cap into sock-
ets designed for another kind, ‘‘adapters” have been.
made which allow this to be freely done.

The glass bulbs into which the filaments are sealed
are blown in molds and bought by incandescent Jamp-
manufacturers from glass concerns making a specialty
of that work. .The little tip at the end of the lamp as.
it hangs downward is due to the *“sealing off” at that.
point after the air is exhausted, and has no useful func-
tion. In fact, many lamps are made with the Dbulbs.
entirely smooth. There has heen, unnoticed possibly
by the public, a gradual change in the shape of the:
bulbs during the past ten years, economizing the amount
of glass, just as the platinum *‘leading in” wires con-
nected to the filament have heen made shorter and.
therefore less costly. The bulbs of the average 82-can-
dlepower lamp are now not much, if any, larger than
were those of the 16 candlepower a few years ago;
although the bulbs of the Edison 16-candlepower lamps.
are larger in diameter now than at any time previous,
but are shorter. Thebulbs of European lampsare even
smaller than ours for equivalent candlepower. It is.
certainly true that in Europe ordinary lamps are of 8
and 10 candlepower, people there being apparently satis-
fied with illuminants of a lower power, if electrical. In
general, it may be said that among American lamp.
manufacturers the tendency has been toward producing:
lamps of a higher brilliancy while useful, and central
station managers aim to replace lamps that have grown
dim. Good lamps, burning at the ordinary current.
pressure of 110-115 volts, ought to last at full power
for at least 600 to 800 hours. TLamps for 250-volt
circuits are now coming more into use than formerly.

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

Lamps are now usually manufactured of 4, 6, 8, 10,
16, 20, 82, 50, 100, and 150 candlepower, but it will be
moted how the 16 preponderates in the returns, reach-
ing over 21,000,000 out of a total of 25,000,000; while of
decorative miniature lamps, harely 400,000 are reported,
the fact being that 4 and 8 candlepower are the common
sizes for decorative work; and it is understood that all
the gplendid effects in such work as that at-the Omaha
and Pan-American expositions were obtained with
8-candlepower lamps. In the 16-candlepower lamps
-enumerated some are of 4 watts to the candlepower, or
64 watts to the lamp, or about 12 Jamps for each electrical
horsepower of current. There is exhibited, however,
a growing use of lamps of 3.5 watts, and even 3.1 to
the candlepower, and the economy o1’ efficiency does
not stop even there. A great many of the lamps are
made with frosted glass, and there is quite an ifidustry
in ecoloring the globes either ¢ artificially,” with collo-
-dion compounds, ete., or by “ natural ” eoloring, which
involves the use of tinted glass, in all cases with cor-
responding diminution of radiancy. Oneform of lamp
has the interior of its flat bulb silvered, the upper half
-of the bulb thustreated serving as a reflector. Various
-other special forms of the incandescent lamp ave of the
“‘ regulating” type, aiming to secure a greater or less
-degree of illumination at will. In some of these, the
regulation is exterior to the bulb, using resistance in
steps to control the amount of current admitted to the
filament. In others, two filaments are used in the
lamp, so that full candlepower canbe obtained with one
filament and a much lower degree by the use of the
other. The largest new use of incandescent lamps is
-on telephone switchboards, in the very small sizes, bub
in such enormous quantities for signaling purposes that
already a consumption of several millions has been
reached,

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

Tasre 13.—DECORATIVE MINIATURE LAMPS, X-RAY

BULBS, VACUUM TUBES, ETC.: NUMBER AND VALUE,
BY STATES, 1900,

STATES, Number,| Value.

United States. .ooviiiiniii it ecaaas 897,432 $72,936
CAlIfOrNIf o s iece ittt i iecarenererereanannner 4,825 2,800
Connecticut .. N DN 10,450 3,800
nols ..... 125 285
Maryland ..... 50
Massachusetts 1,000
New Jersey. 12, 500
New York.. 46, 000
Ohio........... , 500
Rhode Island.. 5,000

MANUFACTURES.

Of incandescent lamps of all kinds there are over
10,000 varieties. A number of smallincandescent lamps
are made for sign and decorative purposes, or for dental
or surgical use. The latter are of such shape that they
can be inserted in the cavities of the human body for pur-
poses of examination. Anotheranalogous class of work
is that of the manufacture of tubes to be employed in
Roentgen-ray work, a branoh of science and industry
which only became known toward the close of the censug
period, based on the fact that certain dark rays from
these tubes have the power to penetrate opaque sub-
stances like the human body, and can be caught photo-
graphically, so as to reveal internal, concealed tissues,
objects, ete., or can he observed. by means of fluores-
cent materials. Other forms of vacuum-tube lighting,
but recently coming into use, give a white luminescence
due to the action of the current, not on filaments, but on
gases. In the Hewitt form, already adopted for indoor
industrial photographic purposes, the “*vacuum tube
incloses a cathode or negative pole of liguid mercury,
and an anode or positive pole of iron, the mercury vapor

| constituting virtually an arc throughout the chamber,

Lights of the Moore vacuum-tube kind have heen
made several feet in length, and a small .chapel was lit
for weeks by several of them at the electrical exhibition
in New York city in 1898, showing that a room could
be illuminated by its picture moldings or architectural
structures, such ag the arches, employing continuous
stretches of glass tube. These tubes are made to con-
nect like incandescent lamps to the mains of the alter-
nating or direct current supplied from any electric
lighting plant. Mr. Nikola Tesla has been working for
years on this class of electric lighting.

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

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

ELECTRIC LIGHT FIXTURES,

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

TasLr 14,—ELECTRIC LIGHT FIXTURES: VALUE, BY
STATIS, 1900.

Value, STATES.

STATES.

$2,665,124 || MIinnesotn .oeeuevecceanna.
Missouri .......... ..
New Jersey .......

New York ........

Qhio...........
Pennsylvania
Rhode Island

The introduction of the arc and the incandescent lamp
involved many radical departures in the method of
treating illumination and in the prineiples of construct-
ing ““‘fixtures.” The items included in Table 14 relate
almost entirely to fixtures employed in interiors for
incandescent work. Arc lamps were at first carried on
wooden poles, although some were mounted on very
tall towers of metal lattice, which still remain, as in
Detroit. Latterly metal poles with wooden base, or
wholly of iron, and quite ornamental, have become
general; and Fifth avenue, New York, may he in-
stanced as a good example of this character. Other
kindred fixtures arve structural effects constituting
“isles of safety” in the center of broad street cross-
ings. Among ordinary fixtures used for arc lighting
are mast arms, wall brackets and outriggers, boards,
hoods for suspension, and frequently appliances per-
mitting the lamps to be slung across roadways, espe-
cially at the junction of thoroughfares, with cords and
weights enabling the trimmer to.recarbon the lamp.
More recently, the installation of low-voltage are lamps

on interior incandescent circuits has led to the manu- -

facture of new and handsome fixtures for ceiling
suspension. .

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

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

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

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

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

TELEPHONY.

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

Tapee 13, —~TELEPHONES: NUMBER AND VALUE, BY STATES, 1900.

RECEIVER .
AND TRANSMITTER INTERIOR SYSTEMS, CENTRAL SWITCHBOARDS, SUPPLILS,
SETS, .
Aggregate
BTATES, Establishments re- :
value, porting quantitiey | Establish-
Total and values. ments
Number,| Value. }iNumber.} Value, valne, r(?aﬁﬁgg Value,

Number, | Value. only.

United States..o.oeeereieneieniinniie, $10,512,412 || 797,246 | 3,670,616 || 217,188 | §1,887,266 || $8,779,704 1,002 | $2,650,306 | $1,120,308 || §1,324, 730
California ... 296,016 fl.oivuanraa]omenneineen liiiinin i 150, 301 5 150,801 Jeeeeennaee. 145, 716
Conneeticut 105,161 57,161 7,200 i} 7,200 .
Delaware. 3, 000 . 00 2,000 1,000 1 L |
Iilinois ... 5,418,528 || 142,202 | 1,142,504 || 203,610 | 1,687,212 | 2,282,645 B34 | 2,287,645 806, 187
Indiana 189, 650 2,000 19, 801 62, 75 62, 750 07,
TIOWB .eoacinininnnen . L3 | I 743 PO | .
Maryland .......... .| 120,867 11,000 2,000 Joereniiiinilerenncnanees
Massaehusetts. covecierr i e iiece s ey 603, 784 7TLELL | 167,780 )] 654 ] B, 288 fleeerceieneeliiiiine om0 840, (66
Michigan.... 4 270,110 15,000 85,000 146,110
Minnesota. 23,136 ) , 600 | venns
Missouri.. 89,070 8,000
New Jersey 21,700 21,000
New York... 2,765,904 || 460,500
North Carolina 2,408 P2 GO 13 1911 PR DR | SRR | FRURPIN AP S

L S 279, 667 22,088 928, 600
Pennsylvanis ........... weeef 197,396 10,931 89,790 2,814 15, 50O 18,000 42 N
WISCONSIM vevarviieinvirincarirnnnneaiaaans 153, 005 12,600 128,745 8i 1,265 28,005 50 L5 PR |

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

dinary development, doubling its figures from year to
year, and witnessing a very thorough revolution in
methods, apparatus, and rates. Since the census year
1879-80, no statistics of telephony have been compiled
other than those embodied in the annual reports of the
American Bell Telephone Company. Twenty years
ago 148 companies and private concerns reported 54,819
receiving telephones, 3,338 employees, and 34,305 miles
of wire, with total liabilities of $15,502,185. In 1900
the Bell systems reported about 1,500 exchanges, with
1,080,000 subseribers connected, using 1,254,203 miles
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of wire, employing 33,000 persons, and handling
2,000,000,000 conversations per year. The capital
for the parent and subcompanies then stood at not
less than $300,000,000.

These figures would in themselves indicate the stu-
pendous growth of a distinctively modern industry, but
they are far from revealing the actual conditions.
Beginning about.1894-95, ““independent” telephone
exchanges sprang up like mushrooms all over the coun-
try, but more particularly in the Middle and North-
western states, and by 1900-1901 they had attained a
total of about 2,750 exchanges, with 700,000 subscribers
and an investment of $150,000,000, apparatus being
furnished by at least threescore manufacturers. It
will be observed that the output of apparatus for tele-
phone purposes in 1900 reached $10,512,412, scattered
through nearly a scorve of states. These figures, how-
ever, are strictly those of the manufacturing side of the
industry, and do not take any account of the far more
striking data to he derived from a study of the subject
after this apparatus has gone into service and is in the
hands of the public. It will suflice to point out that in
1900 the United States showed a per capita of 1 tele-
phone in 40, while in some places, such as San Fran-
cisco, it had reached 1 in 12, a rate that leads the world,
and which has since been growing with unprecedented
rapidity. '

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

In the earlier forms of central exchanges and switch-
boards a mechanical signal or ** drop” indicated to the
operator the call of the subscriber, and the *“drops” let
loose by the electro-magnets had to be restored by
bhand. A necessary improvement was the use of ‘¢ self-
testoring”* drops, which closed up as soon as the line
had been attended to and cleared, The next change in
that direction was the substitution of the Jamp signal,

multiple” type this idea has
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in which the flashing of small incandescent lamps on -
the board notifies the operator of the subscriber’s
wants. This advance has caused the abolition of the
local battery at the subscriber’s station, and of the
personal operation of the magneto-generator, which one
had to grind vigorously in order to secure attention at
the central office. The manufacture of all the larger
boards, it is helieved, and many of the smaller ones, in
1900 was of this ‘‘common battery,” *‘ central battery,”
or ““central energy” type, the battery invariably con-
sisting of a set of storage cells grouped at the main
‘“ central” office, sufficing for all purposes.

In the modern common-battery system, to describe
the method in broad terms, when the subscriber tales
his receiver off the hook' of his wall or desk set, a lamp
lights up automatically on the section of the switch-
board in front of the operator at the central office, in
whose care his number happens to belong. When the
operator sees this signal, she-inserts a listening plug
into the spring jack of his line, ascertaing his wants,
and then connets him with the spring jack of the sub-
seriber wanted by means of a second plug connected
with the other, the called subscriber being signaled by
the magneto bell at his station. The flashing in and
out of the lamps notifies the operator as to the fact that
conversation is going on, and informs her when to
withdraw the plugs that have conneeted the two to-
gether. Further refinements of this process arise from
the grouping of subscribers in any large city into vari-
ous branch exchanges and the employment of “trunk?”
lines and ‘“*trunk” boards, but in its essentials the
method remains the same, involving, however, the
employment, with relays, of additional controlling and
assisting apparatus.

In connection with the hoards at which sit the oper-
ators for the duty of putting subscribers directly into
intercommunication, each large exchange has usually &
number of auxiliary switchboards, The line cables
from outside, bringing into the central office the various
wires which lead to the switchboards, terminate in cable
heads from which, in the interior cables, the wires are
led to distributing boards, on one side of which the line
cables end, and from the other side of which the wiresin
switchboard cables are led away to the main switch-
boards. Thus, lines from any outside cable can be led
to any section of a board and given to any operator’s
care, permitting great ease in grouping .subseribers
according to the busy character of a wire or the work
arising in regard to it. At this distributing point,
moreover, the manufacturers introduce the lightning
arresters, intended to protect any line from the bad
effects of stray currents from outside and of lightning
stroke itself. The general idea of all this apparatus is
the same, but it differs greatly in manufacture.
Another part of the work is the manufacture of the
subsidiary hoards for an exchange, to be used by moni-
tors, wire chiefs, superintendents, etc.
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Next to exchange work comes that of ‘“interior” or
- ““house” systems, the boards manufactured for which
are generally quite small, and are intended to put per-
sons into communication with each other in an office,
factory, etc., or to enable such persons also to talk from

their desks to callers outside, over the common line to”

the central exchange. There is now a great deal of this
class of work, and hranch exchanges for offices and
hotels in New York have become so numerous that they
employ more operators than do the telephone exchanges
themselves, through which the ordinary telephone work
of the city is done. In hotels and factories the use of
this system has already revolutionized the old practice
of employing speaking tubes, ete., or of notifying peo-
ple by annunciator numbers that they are wanted, and
the dispatch of social and commercial affairs is greatly
facilitated. Just as in its broader field the telephone
message has largely taken the place of the telegram and
the district messenger, so in interior work, the tele-
phone lessens considerably the sphere of the office boy
and hall boy, and is another illustration of the tendency
of machinery to releage human labor from certain
classes of occupation.

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

So far reference has heen made only to the switeh-
board system and apparatus. There are, however, 3
great variety of details that have to be manufactured
in the telephone industry, the principal ones being, of
course, the hand telephone, or receiver that is placed

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

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

A third piece of apparatus made in large quantities
is the magneto-generator, a small dynamo in which:
coils of fine wire are revolved rapidly between poleés of
a permanent magnet, the current thus produced caus-

-ing the telephone bell at the other end of the line to

ring and attract attention. These are so wound that
they will ring their own bell, or the distant one, through
a resistance of 10,000 ohms. Such vibrating bells can,
of course, also be rung by anordinary battery, but not
over long stretches of line; hence the general adoption
of magnetos.

In the figures presented herewith, in Table 15, it will
be observed that 797,246 receiver and transmitter sets
of telephones are reported, of a value of $3,570,616, or
not quite $4.50 pexr set, the actual price varying greatly,
however, according to nature of work, style of finish, ete.
There were reported for exchange work 1,002 centrnl
switchhoards, valued at $2,650,396, together with prod-
nets for establishments not reporting quantities valued
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at $1,129,398, making a total of $3,779,794. The pro-
duction of interior systems is placed at 217,188, with
a value of $1,837,266. No record could possibly be
obtained, however, of the manner in which this produc-
tion would he divided, nor, again, could the figures
include the thousands of instances in which individuals
have bought separate sets of apparatus and installed
their own short lines. The large amount of §1,394,736
is reported for telephone supplies, including telephone
lightning arresters and similar protective devices, cable
heads, distributing boards, parts, etc.

PHONOGRAPHS AND GRAPHOPIONES.

It had been proposed by the Census Office to issue a
separate report upon the manufacture of phonographs,
graphophones, gramophones, etc., and some very inter-
esting data was prepared with that end in view by Mr.
Harry E. Barbour, of the Census Office. In view of
the meagerness of the statistics and the fact that there
is no comparative data, the idea of issuing a separate
bulletin has been abandoned, but the material is of a
very interesting and instructive character, and it has
been deemed advisable to add it as a supplement to the
bulletin on electrical apparatus and supplies. The
invention of this class of apparatus has been closely
associated with that of the telephone and telegraph, and
has, in fact, been due to men most prominent 1n the
development of telephonic apparatus in Ameriea. The
art has been in the hands of men connected, to a great
extent, with electrical work, and a great deal of the
material reaches the public through electrical supply
concerns. ‘

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

The statistics presented in the following tables em-
brace the operations of establishments engaged in the
manufacture of talking machines and parts thereof
during the year ending May 381, 1900. In 1900 this
industry was carried on in 7 states, while at the census
of 1820 only 2 establishments—one in Connecticut and
onein New York—were reported; and, in order to avoid
disclosing the operations of individual establishments,
the statistics of the manufacture of talking machines
were not, published separately, but were included with
those of other industries having less than 8 establish-
ments, and issued in one general report. For this rea-
son it is impossible to show comparisons between the
returns for 1890 and 1900.

Table 16 presents the principal features of the indus-
try at the census of 1900,
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Taprr 16.—PHONOGRAPHS AND GRAPHOPHONES:
SUMMARY FOR 1000.

1900,

Number of establishments

11

apita $3, 348,282

Salaried officlals, cl 144

BAlATIES oo vnnrreenmeeenranennnaen §179, 146
Wage-earners, average number. . 1,26

TOU] WAZOS. e eu v nearnsrnrnenmeecassesnsasennnacosanaensaasonnnnons $608, 400
Men, 16 years ANA OVer. oo enerreececearnencssnmrcarascsssronansnn 1,114

W B e ieeieeiaenraia e iareateeneanaacrasaetaarannaaasans $565, 076
Women, 16 years and over. 146
Wages ..o $42, 914
Children, under 16 years 7
‘ages #6500
Miscellaneous expenses. $2185, 401
Cost of materinls used $827, K20
Value of products, including custom work and repairing........... $2, 2406, 274

Table 16 shows that 11 establishments were reported
as engaged in the manufacture of talking machines and
parts thereof. There were reported capital to the
amount of $3,348,282, or an average of $304,389 for
each establishment; 144 salaried officials, clerks, cte.,
receiving salaries amounting to $179,145; and 1,267
wage-earners, receiving $608,490. Of the total number
of wage-earners, 1,114 were men, receiving $565,076;
146 were women, receiving $42,914; and 7 were chil-
dren, whose total wages amounted to $500. Miscella-
neous expenses amounted to $215,401; materials used
cost $827,529; and the value of the products, including
custom work and repairing, was returned at $2,246,274,

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

Tasir 17.—PHONOGRAPHS AND GRAPHOPHONES:
CAPITAL, 1800.

1400
Per cent
Amount, of total,
TOMAL ¢ et et ene e mmaeene et etsneanneam e e maeearnnes 3,348, 282 100.0
1 ¢ O 90, 8 2.7
BuilAIngs. covveviiiiinceciiiiianien .. ves 239, 809 7.2
Machinery, tools, and implemoents. ...oociiennnroieeeanan. 706, 851 21,1
Cashon hand, billsreceivable, nmsettled ledger necounts,
raw muterials, stoek in process of manufacture, finlshed
products on hand, and other stndries....ooveenivinnaan. 2, 310, 645 69,0

The total capital of this industry in 1900 was
$3,348,282. The principal item reported was that of
cagh on hand, bills receivable, unsettled ledger accounts,
raw materials, stock in process of manufacture, finished
products on hand, and other sundries, representing
$2,310,645, or 69 per cent of the total capital. The
value of the land was returned at $90,887, or 2.7 per
cent of the-total; and that of buildings at $239,809, or
7.2 per cent. The amounts reported for land and build-
ings represent only such as are owned by the establish-
ments engaged in this industry, and do not include the
value of leased property which is occupied in the manu-
facture of talking machines. The sum of $706,851, or
21.1 per cent of the total capital, was invested in ma-
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chinery, tools, and implements used in the egquipment
of plants.

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

Tapre 18.—PHONOGRAPHS AND GRAPHOPHONES: COST
OF MATERIALS USED, 1900.

Per cent

Amount. 2500

LT ) PP SR $827,529 100.0
Purchased in Taw S68t8. e eieer et eenananacacinaaansans 3,183 0.4
Purchased in partially manufactured form ... 796,083 96.2
Q1c) R, N 16,076 1.9
Amount paid for rent of power and heat .. 1,485 0.2
Freight 10,760 1.3

Table 18 shows that the total cost of materials for 1900

was$827,529, Thelargestitem isthatreported formate-
rials purchased in partially manufactured form, which
represents $796,033, or 96.2 per cent of the total cost.
Besides materials which actually enter into the prod-
uct, such as unfinished parts of machines and other
equipment, this item includes mill supplies and ma-
terials which are necessary accompaniments of the
products, such as boxes, packages, ete. Materials
purchased in the raw state are those upon which no
manufacturing torce has heen expended. The cost of
this class of materials was $3,185. Materials pur-
chased in the raw state, fuel, rent of power and heat,
and freight together represent but 3.8 per cent of the
total.

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

Taste 19.—~PHONOGRAPHS AND GRAPHOPHONES: KIND, QUANTITY, AND VALUE OF PRODUCTS, BY STATES, 1900

' COMPLETED MACHINES,
R FPHONOGRAPHS, GRAPH- HORNS AND HORN ALL OTHER
STATES. oo TOTAL. OPHONES, AND GRAM- STANDS. : RECORDS. PRODUCHS,
OPHONES,

Value, Number, Value, Number, Value, Number, Value. Vaulue,
United States. coore it rer et §2, 246,274 151,403 $1, 240, 503 28, 493 $32,021 2,768,277 $539, 370 $434, 380
New York 119, 980 13, 550 85,980 fieuivininiii]oaaiLt 318, 350 34,000 fooniiniienas
Allother statesl. . it a s tiie et e aaas 2,196,204 137,853 1,154,523 ' 28,428 32,021 2, 449, 927 505, 870 484, 340

llﬁcludes establishments distributed as follows: Connecticut, 1; Illinois, 1; Massachusetts, 1; Missouri, 1; New Jersey, 2; Pennsylvania, 2. .

The aggregate value of the products of the industry
during the census year was $2,246,274, AsNew Yorkwas
the only state which reported 3 or more establishments,
the products for New York alone are shown separately,
while to avoid disclosing the operations of individual
establishments the products of the other states, which
reported fewer than 3 establishments, are shown collec-
tively under the head of ““all other states,” and include
the products of 1 establishment in Connecticut, 1 in 11li-
nois, 1 in Magsachusetts, T in Missouri, 2 in New Jersey,
and 2 in Pennsylvania. By means of the supplemental
reports furnished by the different establishments it is
possible to itemize the products, showing the quantity
and value of each of the principal kinds of goods manu-
factured. In Table 20 the product is divided into com-
pleted machines, horns and stands, records, and all other
products. The completed machine includes the mechan-
ical parts—recorder, reproducer, crank, and small horn—
and compriges all of those parts by means of which the
sound is recorded and reproduced. Thisitem,including
phonographs, graphophones, and gramophones, repre-
sents 151,408 machines, valued at $1,240,503, or 55.2
per cent of the total value of products. There were
manufactured 28,423 horns and horn stands, valued at
$32,021, or 1.4 per cent of the total. Records to the
number of 2,768,277 were produced, the value of which

was $539,870, or 24 per cent of the total. The item ““all

other products” comprises all products not reported
under any of the foregoing heads, together with the
value of the by-products and the custom work and re-
pairing, and includes record holders, slot devices, cases,
cabinets, and other necessary accompaniments of the
talking machine. The value of this item is $434,380,
or 19.4 per cent of the total value of the products.

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

The hasie principle of these machines is the undula-
tion of sound. Tt is a well-established fact that when
the equilibrium of the atmosphere is disturbed by some
extraneous force the impulse is communicated from
one atom to the next, and so on throughout the entiro
matter, or until the strength of the original disturbance
is overcome by the resistance of the mutually repellent
forces, which ordinarily maintain a state of equilibrium
in all elasticbodies. Sound, as we perceive it, is cansed
by the vibration of some body, which gives a coire-
sponding vibratory motion to the surrounding atmos-
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phere, thereby propagating in all directions what are
commonly called sound waves. It is the action of these
waves, beating against the tympanic membrane of the
ear, and conveyed therefrom by the complicated inner
structure of that organ to the auditory nerve and thence
to the brain, which produces the sensation of sound;
and upon the character of the different waves depends
the quality of the sounds which we perceive.

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

The first phonograph constructed consisted of a cyl-
inder having a threaded surface, which revolved on a
similarly threaded shaft and was operated by turning
a crank. Over this cylinder there was placed a cover-
ing of tin foil, upon which the record was received. A
mouthpiece, resembling that of a telephone, contained a
vibrating membrane, attached to the other side of which
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was a metal stylus which touched lightly the tin foil over
the groove. By turning the crank the cylinder was
revolved and at the same time moved forward, while
the diaphragm, vibrating under the impulse of the
sound, caused the stylus to impress upon the foil a rec-
ord which corresponded to the vibrations of the mem.
brane. When this record was complete, if the stylus
was again placed at the point of starting and the cylin-
der turned at the same rate as before, the stylus would
retrace the indentations in the foil, and, as it rose
and fell accordingly, would give to the membrane
vibrations similar in every respect to those which it
underwent when the record was made. These vibra-
tions were transmitted to the air and again to the ear
of the listener, with the result that the same sounds
were heard which were originally uttered.? In 1878
the phonograph was exhibited before the Paris Academy
of Sciences, and, even in its crude state, excited the
admiration of the scientific world. The early machines
were large and heavy, and distinctness was sacrificed
in order to obtain a tone of large volume. Only a few
of these machines were made, and those were used
principally for exhibition purposes. Since that time,
however, many improvements have been made in the
phonograph, with the result that the machine of the
present day differs in many respects from those first
constructed.

On the 4th day of May, 1886, there was issued to Dr.
Chichester A. Bell and Mr. C. 8. Tainter, of Washington,
D. C., a patent for a talking machine which was called
by them the ¢“graphophone.” By this instrument
sound records were engraved upon a wax-like cylinder
or upon a disk in lines of irregular and varied form,
corresponding to the phonetic waves which produced
them. This instrument was the vesult of a long series
of experiments by the above-named gentlemen and Prof.
Alexander Graham Bell, the inventor of the telephone.
The principal distingnishing feature of the early grapho-
phone was to be found in the sound record. The tin-
foil records which were first used upon the phonograph
had been found incapable of retaining unimpaired the
impressions of the recorder, the foil being of such nature
that the record was easily obliterated. After experi-
menting for a long time, Mr. Tainter conceived the idea
that the record could be cut in a solid material and thus
rendered permanent. The substance finally selected
was papet coated with a preparation of paraffin and
Wax. ' '

The following description of the early graphophone
is taken from Harper’s Weekly for July 17, 1886:

The graphophone is made in two forms, one to malke the records
on a cylindrical surface, the other upon a disk or flat surface, the
game principles, however, governing eachmachine, The machines
are provided with two diaphragms, oneused in making the record,
and the other in reproducing the sound. The eylindrical machine
stands about five or gix inches high by eight wide, and weighs about

18cientific American, July 14, 1888.

2The Great Inventions, by F. B, Wilkie, A. M., pages. 522-524.
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ten pounds. There is no skill required in the manipulation of the
machine, the rotation of the e¢ylinder heing accomplished by a crank
or automatic motion. * ¥ * TUponadiaphragm threeinchesin
diameter a steel point ig attached, which cuts a minute hair line in
the surface of the wax cylinder upon the agitation of the dia-
phragmbyasound. * * #* TUpon acylindersixinches in length
by an inch and a quarter, one ig enabled to record at least five min-
utes’ conversation. The cylinder holder is constructed with a ball
joint at one end and can be easily tipped =0 as to allow the hollow
cylinder to be rapidly slipped on or off.

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

Another talking machine, which has proved in every
way successful in the recording and reproduction of
sound, is the gramophone, patented in 1888 by Emil
Berliner, of Washington, D. C. The gramophone is
simple in its plan and construction and differs some-
what from the other machines. In this machine a cen-
trally apertured disk of zinc is used for receiving the
record. The disk, which is covered with an extremely
thin film of wax, iy mounted upon a vertical spindle
within an etching trough which revolves with the
spindle. The recording stylus, the diaphragm, and the
mouth tube are mounted on a carriage, which is moved
toward the center of the zine disk by a screw, taking
1ts motion from the spindle carrying the disk. Motion
is imparted to the record disk by a friction wheel on a
horizontal shaft. This shaft is provided in the present
case with a hand crank, by which the plate is revolved.
The same shaft is also provided with a pulley for receiv-
ing a belt from a suitable motor when it is desired
to operate the machine by power. As the record disk
is revolved, sounds uttered in the mouth tube cause the
diaphragm to vibrate, and the stylus is moved in a
dirvection parallel with the face of the record surface,
forming in the wax film a sinuous line representing the
sounds uttered in the mouth tube.
the stylus and the parts connected with it are carried
forward toward the center of the disk, thus forming a
spiral, sinuous line in the wax film. When the record
is complete the stylus is removed and acid is admitted to
the etching trough from a hottle supported at the right
of the machine. As soon as the plate is sufficiently
etched the trough is removed, the acid is returned to
the bottle, the wax film is dissolved off, and the plate
is transferred to the reproducing apparatus. In this
apparatus the record plate is mounted on & vertical
spindle and revolved as in the other case. The dia-
phragm of the reproducing instrument carries a stylus
which follows the spiral groove in the plate, thus caus-
ingvibrationsin the diaphragm similar to those produced
by the sounds uttered in the mouth tube of the record-

ing instrument. The diaphragm cell and reproducing .

stylus are carried upon the smaller end of the trumpet,
which is delicately pivoted on a standard and counter-

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

During the past decade many improvements have heen
made in each of the different kinds of talking machines,
‘While the general principles remain the same, impor-
tant changes have been made in the records, motive
power, mechanism, and general finish. In all, 353 pat-
ents have been granted for machines of this kind and
parts thereof, to January 1, 1902.' All eylindrical
machines now use wax records, which are produced in
sizes varying in diameter and length., Special atten-
tion has heen devoted by manufacturers to the improve-
ment of these cylinders, with the result that they have
reached a state of great perfection. Disk records have
also been improved, and these, after-being etched, are
coated with a solution of hard rubber. The disks are
also made in different sizes, the principal ones being 7
and 10 inches in diameter. The crank and treadle of
the early talking machines have given way to spring
and battery motors, while still others are so fitted that
they may be connected with an ordinary incandescent
electric light circuit and receive their motive power
therefrom. Two separate diaphragms are used for re-
cording and for reproducing, and each of these has heen
improved to such an extent that a perfect record of any
sound may be secured and reproduced with absolute
distinctness. The recorder is not a part of the disk
machine, as all disk records are made at the laboratories
and factories of the manufacturers. The record is se-
cured upon the zinc plate, as above deseribed, and from
this record any number of electrotype copies may he
made. These machines are intended only for repro-
ducing and not for recording. Phonographs use the
cylindrical records only. Graphophones are constructed
to use hoth cylinders and disks, while the gramophones
use entirely the disk records. The result of all these
improvements in construction and mechanism has been
not only a clearer sound reproduction and a machine
which is more compact and easier to handle, but a great
reduction during the past decade in the cost of the
machines.

The different kinds of talking. machines are produced
in great variety of styles and types, from the highly
finished concert machine to a different type for almost
all of the many uses to which the talking machine may
be put. Aside from the machine itself, there are rec-
ords, cabinets, horns for the augumentation of the
sounds reproduced, horn stands and cranes, speaking
tubes, shaving knives, by which old records are removed
from cylinders, and many other appurtenances, all of

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

While the talking machine is without doubt one of
the most interesting and entertaining of all inventions,
it has also its practical features, which ave of great ben-

efit to the commercial world.

Dictation may be spoken

into the machine and recorded upon the cylinder, to be
later transcribed by a typewriter, or the cylinder may
itself be sent through the mails and the record repro-

duced at-its destination upon another machine.
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The

manufacture of talking machines as an industry may
be said to be in its infancy, yet its growth, which hag
been confined almost entirely to the last decade, has
been in many respects remarkable. Agencies have been
established in nearly all the principal cities of Europe
and America, and the demand for the machines has

increased steadily.

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

TanLe 20.—PHONOGRAPHS AND GRAPHOPHONES: BY STATES, 1900.

United New |All other United New [Allother
States. [l. York. states.! States. York. states.)
Number of establishments .............. 11 3 8 il Average number of wage-earners, including
Character of organization: pieceworkers, employed during each

Individual .o .eevrianennns 2 1 1 month—Continued,

Firm and limited partnership. b | N 1 Women, 16 years and over—Continued.

Incorporated ecompany 8 2 6 AUgUSt cvaeenii i ecieneens 126 10 116

Capital: September.. 161 10 | 151

Total ....aveeet Aereeensieneartaciananessasnonn §3,848,282 || $77,800 183,270,482 Qetober -..... 121 10 111

: . $90, 887 ..., 00, 887 November.... .. .. 113 10 ' 103

Bulldings «.oeevveennaiana $239,809 I.......... $239, 899 DECeMDET oo cvveveeieanieerarany [T 100 10 90

Muachinery, tools, and implements .. ...} $706,851 || $46,600 | §660,251 Children, under 16 years—

Cash and sundries................... ...| $2,810,645 || $31,200 [$2,279, 445 JAIUATY o e e ieereiiiiinsnincarreannnnan 8 8
Proprietors and firm members ..., srteerereaan 4 1 3 February ..... . B b
galaried officials, clerks, ete.: March.......... ] B

Total NUMBEr «.ooetiiiiiriniiireneenseennn 144 2 142 April........... 2 2

Total salaries........_. $179, 146 $5,000 | $174,146 May .. 10 10
Officers of corporations— June. 8 8

Number ... e 25 2 23 July..oooooeen. B b
Balaries L iierei i $82, 553 85, 000 77,658 August ....... i) b
General superintendents, managers, clerks, September.... 8 8
ete.— E Qctober..... 8 8
Total number JRELIS | SO 119 November 8 8
Total salaries $06,592 fi.......... $96, 592 . December 12 12

Men— Miscellaneous
Number 107 107 Total ..c...... $216,401 86,546 | 8208, 855
Snlarics . $89, 199 $89,199 Ront of worl 7,200 $2, 840 84,865
Women— Taxes ...... : . . §3,861 48 £3,818

. 12 12 Rent ol offices, interest, insurance, and all

b $7,893 $7,303 sundry expenses not hitherto included -. $193, 920 $3,0608 | $190,262
Wage-earners, including pieceworkers, and Contract Work..vvevevevnironnes cavreraraean 810,416 Jl.vveuanns, $10,416

total wages: Material used;

Greatest number employed at any one time AggEregate COSE «.uiiuiiiicariaiiii i $827,620 || 946,148 | §781,881
Auring the year covenr e e ieciiieenen 1,601 68 1,638 Principal materials—

Least number employed at any one time ' Total ....ns. aemaeeetaezceseseanras vaeres 8572, 836 || $45,260 | 527,086
during the year 907 65 842 Purchased in raw state...........o..... $3,180 || oceennann $3,186

Average number .. . 1,207 66 1,201 Purchased in partially manufactured

T T $608,490 || 88,672 | $569, 818 F 3 P N 8669, 161 || 945,260 | $523,901 .
Men, 16 years and over— D3 1) LR pee .. 16,076 ||.......... $16,076

AVErage NUmMber «ooeniiiiecriirieranaaan 1,114 5 1,058 Rent of power and heat... §1,4856 F348 $1,137
£ 1 $565,076 || $34,672 | §680, 404 Mill supples co.evnniianns $10, 557 $50 10,
Women, 16 years and over— All other materinls.. .| §916,826 $600 | $216,826
AVOraZe IIMBeT v ave v eeeniivaennansanans 146 10 186 Freight......... . $10,760 . ainenan $10,750
BECH .o cieaasranenannanaaecsaraannann §42, 014 §4, 000 $38,914 | Value of produets .. $2, 246,274 || $119, 980 (82,126,204
Children, under 16 years— Comparison of products:
AVOTRge NuUmber oo oo iiiiniiiirenssaceenn i | P, 7 Number of establishments reporting for hoth
’ ALY eeraeiirernnncsnnrnnasnaarnzsassones $500 {[oeennurenn 600" VORISR inenrarenennnanes 7
Average number of wage-carners, including Value for census year..... §2,075, 263

picceworkers, employed during cach Value for preceding busine: $2,001, 147

month: Power: .

Men, 16 years and over— Number of establishments reporting ... . 8 1 7
JANUALY - cveriviniaaaanans 1,197 57 1,140 TOtl DOTSEPOWEY . vserrrresnesassreannsisenes 1,204 12 1,192
February 1,213 57 1,186 Owned—

March .. 971 87 914 Engineg—

April.ocoooiin, 1,088 67 981 Bteam, number ... .ccvveiiiiiisenenianns [ | PPN 4

MAY coeerrenaccannoanannn 1,106 66 1,060 FLOYSEPOWET turevannimnnncraansssannsens 1,045 f|oeeanennas 1,046

JUNE..ciiiiiinirianes 1,104 86 1,048 Electric motors—

JUly oo 1,028 56 972 NUMDEL vinerveaencinarsenrnessnrnsenns L Havenennnns 11

August coiieniininennaans 1,046 B0 989 HOIBEPOWET «uvnresvnnccancnasnarsonnss 122 foeieennnns 122

September............... 1,165 Jili] 1,109 Rented—

ctober.....o.oiiiiol. 1,242 66 1,186 Electric, horsepower ..oveiverareciaconans jE: 31 | PO 18

November.veuererraannnn ceae 1,120 56 1,073 QOther k{nd, NOLSEPOWEr - v ciieiaazaaere 19 12 7

DECEIBNET «\ueearseineeeasamaresnaasens eee 1,130 53 1,077 || Establishments classified by number of per-

‘Women, 16 years and over— sons employed, not including proprietors
JANUALY voviininie i iiierenasansenananss 184 10 124 and firm members:

February.. 178 10 168 Total number of establishments.c.eveeiisne.. 11 2 8

March... 205 10 195 TUnder Beyeeeneeianicnonanenns .. 4 1 8

April ... 194 10 184 5t020....... 3 1 2

May.... 164 10 164 21 to 50, . 1 . 1

June.. ... 148 10 183 B1 t0100. .. 1

JULY L nveviiver e e e veteaauntireenn ' 118 10 103 601 to 1,000.. 2

1Tncludes establishments distributed as follows: Connecticut, 1; Tllinois, 1; New Jersey, 2; Massachusetts, 1; Missouri, 1; Pennsylvania. 2,
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TELEGRATHS,

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

Tapre 21.—TELEGRAPH INSTRUMENTS: NUMBER AND VALUE, BY STATES, 1900.

INTELLIGENCE (KEY, SOUNDER, ETC.).

POLICE, FIRE, DISTRICT, AND MISCELLANEOUSR,

¢

SWITCHROARDS.

Estahlishmentsre- | pstab-

[ Establishmentsre- | Estub- Establishmentsre- | ggtah.

Aggregate - orti ti orting quanti-
STATES, 5 porting_quanti Hsh- porting quanti- ligh- el g dqud lish-
value. Total ties and values. ||mentste-j Total ties and values. | mentsre-| Total ties and values. i mentaye.
value. porting value. porting || value. porting
values values values
Number.| Value. only. Number,| Value. only. Number.| Value,. only,
United States..... $1,642,266 | $354,212 || 199,410 | $348,012 $5,300 |} 1,231,167 40,264 | $486,756 || $794,411 || 956,887 9,101 | 58,617 $3,370
California........ 1,000 1,000 {oeeenvnnfonnnnnnnes 1,000
Connecticut 61,048 61,048 [i.oiiunviia]ionnanaas 61 048
1Ninois...... b2, 958 41,208 10,000 30, 000 » 208
Kentueky.. 62,204 62,204 ,200 [, 62,204 |l ..ennas
Maryland .. 85,000 85, 000 6,000 | 85, 000 ..........
Massuchusgtts 215,004 204,904 |leiereeiiidenianenian 214, 904
Missouri . 14,4 14,400 1,000 14,400 Jjoen.ooa...
New J ersey 366, 500 836,800 [1.oiveifoeiien.s 336, 500
New York . 634,261 264, 952 22,064 | 245,152 19, 800
Ohio........ - 6,000 6,000 Jeeeneeifiiiiiainns 6,000
Pennsylyania........... 143,891 | 143,801 {Lovvruvvenn]oonnnnonns 143,801

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

Hence the production of telegraphic apparatus of old,
familiar, standard type does not reach half a million
dollars, so far as its purchase by the public and its
availability in the commercial markets are concerned.
On the other hand, special services, such as those con-
nected with fire-alarm apparvatus, police, district mes-
senger, etc., show a production of $1,281,167. Among
electricians telegraphy is regarded as the least pro-
gressive branch of their science and industry, and while
this view is fiercely contested by some telegraphers, the
fact remains that out of the total production of over a
hundred million dollars telegraphy is almost the small-
est item of manufactures; unless, indeed, telephony be
regarded as part of it, a view taken by more than one
government. Curiously enough, it isin thisapparently
unprogressive branch of the electrical arts that the
most striking and brilliant manifestations of discovery
and invention have but recently taken place, with a
climax in the beautiful and subtle art of wireless
telegraphy.

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

the line for a very minute space of time, the period of -

use being long enough for the various distinet current
impulses from each Morse key.

But while these systems have gained ground to some
extent, type-printing instruments, using keyboards,
have virtually disappeared from telegraph offices in
America; and it can not be discovered that any have
been made for several years for service on this side of
the Atlantic. The art of what iy known as ‘“ machine
telegraphy,” as distinguished from hand or key teleg-
raphy, is here virtually limited to the Wheatstone sys-
tem, in which messages are prepared by punching holes
in & tape which is afterwards run rapidly through a me-
chanical transmitter, to be received at the other end of

B TR ————
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the line by an ink writing machine, in which the dots
and dashes are properly recorded on another tape for
subsequent translation into words. It is a feature of
such method that several operators can be getting tape
ready for transmission; and on long circuits a sending
speed of 400 words a minute on the line has been at-
tained, the same punched tape being available moreover
for a number of circuits in succession, whereas an ordi-
nary operator is doing well to send 40 words per min-
ute over the one wire to which he is assigned. It would
seem that the art of cheap telegraphy, enabling the
public to send telegrams at as low a rate as telephone
messages or special-delivery letters, could only lie in
the direction of machine or automatic telegraphy;
and hence inventors have pursued with diligence im-
provements in this direction, the chief American ex-
ponents of such methods being Mr. P. B. Delany and
Mr. C. L. Buckingham. The latter has been working
for some time past commercially over the Western
Union circuits, and at the time of writing this report no
fewer than 1,500,000 messages have been transmitted
by his apparatus. On one occagion 2,429 words were
sent from Chicago to New York in 23 minutes and 24
seconds. The rate at which messages are regularly
transmitted between New York and Chicago by the
Buckingham printing telegraph, on a duplex circuit, is
about 100 average messages on one wire in each direc-
tion, or 200 per hour. These messages, moreover, do
not need retranslation as received, but come out in regu-
lar typewritten form on standard message blanks ready
for instant delivery,

Fire-alarm telegraph apparatus has been manufac-.

tured for fifty years past and is now in use in every
American c¢ity of any pretensions, so that a fire-alarm

box is a familiar and characteristic object on” most-

streets. The genius of Prof. Moses G. Farmer, Dr.
W. F. Channing, and J. N. Gamewell was chiefly instru-
mental in the early perfection of this system, to whicl
is due the saving of many lives and millions of property.
The latest types of fire-alarm boxes are built so as to
dispense with any key or access to the interior. A pro-
jecting handle can be turned instantly by any passer-by,
when the bell in the box rings, showing that the signal
for that box determining its location has gone in to the
fire department headquarters, where other apparatus
equally efficient and instantaneous receives it and
assists in spreading the notification throughout the dis-
triet or over the whole service. When the mechanism
of any such box has been started the sender can not stop
it, nor can any other subsequent signal coming in from
another hox on the same circuit dispute or confuse the
prioralarm. Modifications of this system, again, consist
in auxiliary boxes located in buildings, which, starting

automatically, will energize the nearest box alarm,

while further refinements include delicate thermostatic
arrangements, which, while giving an exterior alarm,
also release at once streams’of water within the threat-
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ened building to put the fire out even bhefore the fire
brigade can arrive. An ingenious system in use for
some time embodies an electrical conductor, in which. is
a veadily fusible wire whose melting closes the alarm
circuit, such wire heing movable and flexible so that it
can be laid anew nightly on top of goods or packages in
store or whart, ete., and the alarm given at any point
desired—even, if desired, in association with the tele-
phone service.

Peculiarly Ameriean in their intention and develop-
ment have been the industries associated with the
*“stock ticker,” the “‘bank-printer” system, which was
in many respects the forerunner of the telephone, and
the district-messenger system. At one time the banik-
printer system was carried to considerable length in
New York city, using apparatus not unlike that em-
ployed for stock-ticker work, and some fifty banks
were in communication with the clearing house by its
means, the mechanism at the switch board being such
that the operator there could trahsmit simultaneously
to any group of six banks by means of a multiple
switch bar, which plugged into six ‘“‘jacks” or spring
contacts at the same time. As all the single wires from
each bank led to the hoard, there was here in rudimen-
tary form a multiple board, as ¢ central” could obvi-
ously connect any two banks also; and it is matter of
record that at a very early date the Bell telephone
management acquired an intevest in this method,
although the telephone itself wiped out the printer and
privateline systems for purposes of bank communication.

The stock ticker dates from about 1867 and originated
from the necessities of quick communication between
brokers and the exchanges. Before the introductionand
manufacture of such apparatus a brokerage house would
have a lot of boys, sometimes 192 to 15, plying hetween
exchange and office with the latest quotations for stocks
or gold, each hoy watching a specialty. To avoid this
rush and confusion, Mr, E. A. Calahan devised an indi-
cator with dials for showing the price of gold at each
fluctuation, and Mr. T. T, Laws also took up this work,
whereapon Mr. Calahan removed the indicating dials
from his apparatus and substituted type wheels, which
would print their indications step by step on a paper
tape,in two lines, one of letters, the other of figures. It

- was also necessary to provide means for taking the im-

pression of the characters, for inking the wheels, and
for feeding the tape. This done, it was deemed best to
use three wires to each ticker, one to furnish current for
rotating the alphabet wheel, one for the figure wheel,
and one for taking the impression from both wheels.
QOut of these early developments and the evolutional
work of several inventors, including Messrs. T, A. Edi-
son, S, D. Field, G. B. Scott, G. M. Phelps, John Burry,
and others, the modern stock ticker has sprung, em-
ploying in general the step-by-step principle, with at
least two lines to work the instruments, and usually
inclusive of devices for maintaining unison, winding
mechanism, ete. Where it is not necessary to include
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figures, obviously one alphabet wheel suffices for the
record on the tape. In the more recent stock tickers
used in America the winding weight has been dispensed
with, Mr. Burry having in the census period added a
small, simple, self-winding device to the machine, with-
out any diminution in its speed of working.

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

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

WIRELESS TELEGRAPHY.

One of the latest and most important developments
in telegraphy is that to which the epithet of “*wireless”
has been attached, although this is neither accurate nor
descriptive, as there is more or less wire in the cireunit
in spite of the fact that none stretches between the
transmitting and the receiving apparatus in the old and
familiar manner. Wireless telegraphic apparatus still
remains to some degreec mysterious to the public, but
has been in commercial use for several years, and was a
regular manufacture during the census year, although
the work in America at that time was still largely ex-
perimental. The most prominent worker in this field
is Mr. G. Marconi, an Anglo-Ttalian, who has already
transmitted signals between the English and North
American shores of the Atlantic through the air, a
distance of nearly 8,000 miles, and whose commercial
work over shorter distance is being rapidly developed

as the result of his experiments, beginning as far back
as 1895-96.

In passing, it should be noted that wireless telegraph
systems of a different nature had already been de-
veloped in this country several years ago by Mr. Edison
and others, depending upon the principle of induction,
and employed more specifically asa means of telegraph-
ing to and from moving trains. In this work inductive
signals are jumped across the air space between the
ordinary telegraph wire on the track and the metallic
roof of the passing car, which contains the receiving
apparatus, and the signals are recorded by means of
buzzing dots and dashes heard in a telephone in the re-
ceiving circuit. In the same manner the operator on
the car desiring: to send a message depresses his own
ey, which causes an induction coil to operate by local
battery, through a vibrator, to charge and discharge
the car roof at a high potential and a vapid rate. These
effects, corresponding to dots and dashes, are taken up
by the ordinary parallel wires along the track, so thatthe
operator on the line will hear the dots and dashes in
his telephone, and thus receive a message. It is ve-
corded that messages have thus been sent over spaces
of between 800 and 400 feet from the condenser roof
of the car and the telegraph wires, with the train run-
ning at 40 miles an hour. Other developments by Mr,
Edison in this field include the use of condensing metul-
lic surfaces and static effects to signal at considerable
distances, using balloons, the sails of ships, etc.

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

The receiving apparatus to catch these impulses con-
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sists of the receiving vertical wire running down to the
~ coherer placed in a circuit containing a local battery, and
a sensitive telegraph relay actuating in turn another
circuit in which are included a trembler or decoherer
and a recording instraument. One end of the coherer tube
is connected to ground and the other to an insulated
conductor, termmating preferably in a ¢ capacity ” area
exactly the same as that employed in the transmitting
station. The coherer or Branly tube which detects these
waves in the ether is usually a very small tube, about
the size of a gold pencil, and consists of glass with the
wire running in at both ends, but separated by a very
small space. In this space he metallic filings, usually
a mixture of nlckel and silver. It would appear that
when the filings are not subject to the influences of the
ether waves they are of such a high resistance as to be
nonconducting, so that the circuit of the local battery
is open., When the ether waves impinge on the tube
the filings between the two metallic pole pieces in the
tube cohere and are apparently pulled together into
such a continuous string or conductor that the current
immediately flows in the local circuit from the loca]
battery and the signal is recorded by the receiving tele-
graph instrument.

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

1
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and for some forty land stations, chiefly controlled by
Lloyds, along the coast of Great Britain and Europe.
The system is already in commercial use on numerous
steamers, and as much as $300 is frequently collected
from passengers for wireless messages.

INSULATED WIRES AND CABLES.

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

TasLe 22, —INSULATED WIRE AND CABLE: VALUE, BY
STATES, 1900.

STATES. Value. } STATES, Value.

United States _..... $21,292, 001 ’ New Hampshire ........ §96, 793

e | New Jersey «ocuvevnnnnns 4, 701 574

80.1if01‘[}:iﬂ, 5,905 | Nﬁ}‘ YOrK veecmeneennnnn 6, 119, 878

onnecticut. . . 1,938,075 | Q00 .o riniinooa

Nlinos...... Z| o Tweeogp || Rennsylvania 2,60, 105

THAIANG o ooeneromn i 330, 000 E Rhode Island 8,912, 684
Massachusetts ........... 693, 456

}

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

About the year 1857, under a patent for machinery
used in braiding whips, an inventor named I, Bridges
began to develop the art of putting braid upon wires.
In 1859 he was employed by Mr. Bishop, one of the
founders ot the art of covering wire with gutta-percha,
and from that time on the art of braiding wire was
generally developed. With regard to insulating wire
with gutta-percha, it would appear that in 1846, Sie-
mens began experimenting in Berlin with gutta-percha
covered wire, and that in 1847 several miles of it, pro-
tected outside with lead, were laid. In the United
States, as far back as 1849, a patent for the insulation.
of electric wires by glass beads was applied for by
Mz. G. B. Simpson, who also, in 1858, applied for a
patent on applying a solution of gutta-percha over the
metallic wire by a brush. It would appear, however,
that in 1848 a patent was issued to Professor Durant for
a solution of gutta-percha by chloroform for this pur-
pose. According to excellent authority,' as early as
1847 a piece of gutta-percha insulated wire was tried

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

In 1848 Mr. J. N. Alvord, in place of telegraphic wire

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

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

Out of this in turn, as well as from the desire for
grouping together exterior telephone wires, came the
manufacture of telephone cables, consisting, however,

. largely of iron wire No. 12, instead of the copper wire
which is now universal. The troubles from induction
led to the production of a tin-foil cable in which each
conductor, after having been insulated, was inclosed in

a strip of tin foil. Another form of insulated cable

consisted of cotton-covered wires bunched together to
the number. of 50 or 100, saturated with paraffin and
pulled into a lead pipe. The developmentof this work
led in turn to the gradual abandonment in cities of the
aerial cable and its replacement by the insulated under-
ground cable of the present day, to such.an extent that
while in 1893 the American Bell Telephone Company
reported 201,259 miles of wire on poles and only 90,216

miles of wire underground, in 1900, this same com-

pany reported 509,086 miles of wire on poles, a large
part of which was in insulated cables, and not less than
489,250 miles of wire underground, the whole of which
was in insulated cables. To this should he added 3,404
miles of submarine wire, all of it insulated as well.

In the meantime, the development of the electric
lighting industry had brought into demand insulated
wire, some of which, used for arc lighting, was known as
“‘underwriters,” but was more commonly designated as
“undertakers,” because of its deadly nature. The insu-
lation of cotton, paraffin, etc., exposed to the air not
being sufficient to withstand the destructive effects of
the elements or the abrasion of tree limbs, its use resulted
in a great many deaths. Shortly after the practical de-
velopment of arc lighting the incandescent lamp was

brought to commereial practicability, and its introdue-,

tion stimulated to an unprecedented extent the manufac-
ture of interior insulated wire. The flexible conductor
was found particularly desivable, especially for pendent
and movable lamps, and a high insulation was necessary
as a protection against fire, although the voltage of the
current was too low to endanger life. Phillips, of Lon-
don, is said to have been the first to apply gum to such
wires, which he did in the form of a very thin rubber
tape, slightly vuleanized, and wound spirally around the
conductors. In this country Balata gum was probably
used at about the same time by Mr. W. W. Marks.
These wires, being improved in England and America,
very rapidly superseded the earlier flexible condue-
tors made by carrying the wires through strips of the
textile webhing used in men’s suspenders, the wires
thus being kept apart from each other. At this pe-
riod also the demand for wire of finer sizes increased.
Tt will thus be seen that by 1880 a great stride had been

made from the earlier ideas of interior insulation, and

also from those which, in regard t6 exterior work, consid-
ered that aniron or steel wire galvanized with a thin coat
of zinc was sufficiently insulated. Whereas the eavlier
metallic insulation was intended to preserve the wire
itself, the aim of all the later methods has heen in addi-
tion to prevent the currents of higher pressure and
larger voltage known to the modern electrical arts from
escaping. The protection of the wire itself is a small
thing compared with the protection which the more
perfect methods of manufacture afford of life and
property.

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

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

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

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

This matter will be referred to in
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ELECYRIC CONDUITS.

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

TsBLe 23.
AND VALUE, BY STATES, 1900.
ESTA BLISHMENTS RE-
PORTING QUANTI- || Estab-
TIES AND VALUES, lish-
STATES Total mentsre-
. value. pmiﬂug
values
IXPJEE? Value. only,
United Stafes ... .eeenen.... 1,066,163 || 14,875,380 | $545,835 || $5620,828
California....... 14,160 200,000 | 14, 260 [veneennss
District of Colum AT | R DR, 21,662
Massachusetts 363,424 || 9,986,878 | 853,424 ([.........2
New Yor 521,185 4 738,008 | 178,261 342, 934
(211 ¢ s [ 7.1 N | ORI PN 42,881
Pennsylvania Yt | R ORI 118,461

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

As to exterior work, it may be noted that at the very
inception of telegraphy, .slxty years ago, it was pro-
posed in America to lay wiresunderground; but it was
not until they were placed overhead on poles that prac-
tical, commercial ‘success attended the beginnings of
the art. Twenty-five years ago telegraph lines rami-
fied in every direction through American cities, but
when to these were added the new and multitudinous
circuits for telephony, electric lighting, ete., blocking
the sidewalks with poles, obscuring the sky with wires,
and adding perceptibly to the perils to life and prop-
erty on the streets, a protest went up from the public
which soon resulted in a mitigation of the evil by the
congtruction of conduits through which to run the
wires. From the very start of his work in incandes-
cent lighting, Mr. Edison, who used currents of low
potential and large volume, requiring heavy copper
conductors, decided to place his circuits underground,
but all the arc lighting and all the early power trans-
mission was done with overhead wires, To this were
soon added the trolley circuits, including not. only the
service wires, but the feeder cables,

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

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

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

MANUFACTURES.

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

ELECTRIC HEATING.

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

Tasre 24.—RHEOSTATS AND RESISTANC‘ES, ELECTRIC
HEATING AND COOKING APPARATUS, WELDING, ETC,:
NUMBER AND VALUE, BY STATES, 1900.

ESTABLISHMENTS RE- BEstab-
PORTING  QUANTI- ([Tishmenty

Total TIES AND VALUES. || report-
BTATES, valie, i%g
values
Number,| Value. only,
United States....ccoeeceeune. $1,186,878 94,147 | $1,011,997 || $174, 861
TIHNOIS savsanermennracsasiaonannans 29,842 1,410 16, 856
INAIAng «occoviiiiisiiiinanaeiaas [EORET I | R S,
Louisiang ....oovvenlaiiiiannnanaa, 60 i} ]
Maryland....oecoeeaciinieniinnes 13,200 1,050 13, 200
Massachusetts .ooeeemvveenineiiin. 97,400 . ooooianrienaiaaaa.n
Michigan.......cvveneiiinnenianns 82,269 6,200 32,269 Jl...
MINDESOtA. v eeeiiecieiaarsnenne 4,000 32 4,000 ...
New Jersey.cveceienecnncacconeeas 47,849 b, 768 147,849 |I...
New YOrk cooeiecnrenrcianannannnn 465, 836 63, 800 46b, 382
(073 o PSR 163, 849 1,080 168, 849
Pennsylvania ...ceeeeiciiiiinaa. 8,210 12,204 b1, 825
Wisconsin ....oeeieeiiiiiiaiii 118,207 2,350 118, 207

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

As regards the heating of rooms and cars, the man-
ufacturers of heating apparatus have not attempted to
compete with direct heat application in large volume
for severe weather, but rather to meet the innumerable
cases where a moderate degree of warmth is vequired
not only in the spring and fall of the year, but in the
winter months. This applies not merely to the heat-
ing of bedrooms, bathrooms, etc., but to ineidental
cooking. The gas and the oil stove have effected a revo-
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lution in the methods of modern American households
in preparing food for the table, but the peculiarity of
electric heat is that, being without odor or dirt, it allows
the apparatus to be employed as well in the boudoir as
in the kitchen, and all that is needed to set it in opera-
tion is attachment to the nearest lamp socket. More-
over, to get an ordinary kitchen coal range or stove in
operation for one slight meal or for a single hour is not
economical,

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

Electric car heaters are ordinarily manufactured in
sets of 4 or 6, and are placed vertically under the
seats, with a grating in front to permit the heat to
permeate the car, and to protect the passengers, the
current being derived from the circuits which furnish
current also to the propelling motors and the car lamps.
Such heaters are usually built up of small helical con-
ductors wound around porcelain tubes, or of wire encir-
cling a narrow, flat, grid frame. These heaters have a
fixed position in a car, and can be used in any combina-
tion of numbers by means of a switch; but heaters are
also made in portable forms, so that they can he used
temporarily in any room or position. The great bulk
of the electric heating done in America to-day is per-
formed by apparatus of this class, and is to be found in
thousands of street and elevated cars in all parts of the
country. It is stated that the average cost of heating a
standard trolley car in the winter by electricity is about
2.25 cents per hour, or 40.5 cents per day of eighteen
hours, as a maximum. Actual measurements in Boston,
in severe winter weather, are reported to have shown
that street cars with 2 doors, 12 windows, and 850
cubic feet of space could be heated 25° T, above the
external air with an ordinary set of electric car heaters.
It must be borne in mind, moreover, that such heaters
are under the seats, do not occupy space (as do coal
stoves) that is needed for passengers, give out no odors
or gases, are instantly 1'eady for use, and can be closely
regulated.

Variations and modlﬁcatlons of these heaters for

house, office, and shipboard use have become numerous

_in the last few years, and are included in the returns in

Table 24. But domestic electric heating is largely

being used for cooking, and apparatus of wide range
PART IV——MANF——I13

for heating purposes.
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has been devised for this c¢lass of service. A great
many electric ovens are in use, while coffee heaters,
electric kettles, and chafing dishes are now made by
the thousands, with the heating member generally
inclosed in the base, although a common form is a
detachable hase to which auy cooking utensil can he
applied.

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

An interesting illustration of electrical heating for
cooking purposes is to be found in one of the factories
at Niagara Falls, N. Y., which is devoted to the prepa-
ration of a special form of biscuit or cracker, In this
instance, pans full of crackers are kept revolving in
large electric ovens. The filled pans are placed on
shelves of what is essentially a diminutive Ferris wheel,
each containing 12 paddles or shelves holding 8 pans of
biscuits each. When the crackers have reached the
11ght degreeof cooking and the proper external appear-
ance, the pans are taken out of the oven. The kitchen
for the operatives contains a full electric cooking equip-
ment, and in the dining room are tables fitted with
improved electric cooking utensils, coffee and tea urns,
chafing dishes, etc., while on one side of the room stands
a row of covered compartments, heated by resistance
coils placed within lengths of pipe, over which food may
be kept hot.

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

Under the old method, in each of the several hand-
finishing rooms, where about 125 men were employed,
and hot slugs were used, it was necessary to replace at
and short intervals those slugs that had become cooled
with others taken red-hot direct from the furnace. To
heat these slugs there were 3 furnaces on a floor,
consuming 8 tons of coal per day, and in summer time

“causing an unbearable heat. Moreover, the frequent
journeys of the men from their tables to the slug fur-
paces reduced their productive capacity, while the
stream of men going to and fro congested the passages
and disturbed the others at work, At the present time,
it 15 not necessary for any man to move from his par-
ticular part of the bench, and all he has to do to keep
his electric slugs at the right temperature is to throw

. in and out a little switch placed on the wall within easy
reach. These same advantages appear in connection

with the electric curling machines and the flanging
pads employed to define and finish the brims. As to
the economy of electric heat in this particular applica-
tion, it is stated that where formerly 8 tons of coal were
used per day, now with one-third greater capacity only
10 tons have been used; moreover, the gas bill was
formerly $200 per month, while fuel and attendance for
the slug furnaces amounted to $10 per day. This,
moreover, does not entirely represent the economy
derived from the use of electrical apparatus, as the per-
centage of hats injured in the process of finishing is
less, onaccount of the use of electric heat. The work-

. men, moreover, enjoy greater comfort and better health.

Characteristic of the variety of work to which elec-
tric heat can be put, is the use of branding irons to
imprint on cork the names of firms. In this cade, the
sealing of the hottle or package and the branding of
the cork are accomplished by one and the same opera-
tion, lessening the amount of labor and minimizing the
-risk of deterioration from imperfect sealing. The same
process of electric heating has also been applied to the
branding of bread, hams, ete., and in a variety of other
industries.

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

MANUFACTURES,.

the commonest features of electrical work is to ““cut
in” or “cat out” a resistance, and this resistance is
usually a separate, simple piece of apparatus, a few
coils of resistance wire in a metal case, with a switch, or
embedded in enamel, fire clay, asbestos, ete., that ena-
bles more or less of the wire to be interposed. Yet
another class of apparatus employing electric heat con-
sists in that employed for welding metals. This weld-
ing, the original processes of which were devised by
Prof. Elihu Thomson, is done either by bringing the two
pieces of metal to a welding temperature by passing a
definite current through them when pressed. together,
or by using on them the high-temperature electric are,
Thomson welding apparatus has enjoyed a sphere of
usefulness in welding street car rails, wire cables, elec-
trical wire, wheel tires, tubing, ete.

ANNUNCIATORS.

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

TanLE 25.—ANNUNCIATORS, ETC.: NUMBLR AND VALUE,
BY STATES, 1900.

ESTABLISHMENTS RE-
PORTING QUANTI- || Estab-
STATES Total TIES AND VALUES, 1;:3311&!11]‘;
) value, values
Number. | Value. only,
United States...cocneevrannanns | $224, BBH 57,022 | $199, 565 $25, 820
California 6,000 500 5, 000
Minois ........ 30,233 760 4,913
Massachusetts . 20, 856 22,748 20, 8506
Michigan... , 426 Nirt ,420 ||
New Jersey. 20, 600 10,000 20, 000 |1
New York ..... 125, 760 14,461 125, 760 ||
Pennsylvania . 20, 610 4,619 20, 610 i

.

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

With regard to the beginnings of electric bells and
annunciators, Mr. T. D. Lockwood, a well-known au-
thority on electrical matters, says that we may assume
that the electric annunciator and electric bell business
hoth grew out of the introduction of the telegraph; the
bell especially being first employed as a call for the
telegraph communications; and the annunciator more
especially being a dirvect successor of such telegraphs
as that of Cooke and Wheatstone, which gave transient
signals addressed to the eye; this again going back to
the galvanoscope, which followed hard upon the heels
of Oersted’s discovery of electro-magnetism. The his-
torian would be quite justified in considering Schweig-

ger’s invention of his galvano-magnetic indicator, made

by giving an insulated wire a number of turns around
an elongated frame inclosing a compass needle, as really
being the first annunciator. This was done in 1819,
was reported in a paper read at Halle, September 16
and November 4, 1820, and a full description appeared
inthe Journal Fur Chemie und Physik, 1821, Vol, XXXI,
pages 1-117. It is also reported in English in Taylor’s
“Historical Sketch of Henry’s Contribution to the
Electro-Magnetic Telegraph” in the Smithsonian report
for 1878. :

The two distinet lines of visible annunciators and call
bells came together first, according to Mr. Lockwood,
in the Cooke and Wheatstone telegraph system, put
into operation in 1837, and described in the three British
patents No. 7890 of 1837, No. 7719 of 1838, and No.
8345 of 1840. This system and its apparatus is also
described in the Telegraph Manual, of Shaffner, N. Y.,
1859, pages181-232; alsoin Manual of Electricity, Noad,
London, 1859, pages 757-769; and The Electric Tele-
graph, Highton, London, 1852, pages 70-82. The an-
nunciator featuve of this was of course the needle tele-
graph itself, which is still largely used in England both
commercially and on railroads, and which does give
visible signs of various character by changes in the
direction and number of deflections. The bell-alarm
part of the system in all of this work as long as it was
used was not, however, the call bell, either single
stroke or vibratory, as we know it now, but was more
like the American fire-alarm bell striker on a small
scale; that is, the bell hammer was worked by a tripping
clockwork, and the clockwork was controlled electro-
magnetically. This was in the first Cooke and Wheat-
stone patent, and was, among other plans, worked by
8 kind of relay wherein a forked lever extending at a
right angle from one of the magnetic needles was
arranged to tip on the deflection of the needle into
two mercury cups, and thus complete a 100&1 circuit to
work the bell,

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

" length.
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record is known prior to the British patent of Barlow
& Foster, No. 12186, of April 27, 1848, of the bell
hammer being attached directly to the magnet arma-
ture to make a single-stroke bell. That is to say, this
is the first clear record of the kind; but it must not be
forgotten that Prof. Joseph Henry, at Albany, N. Y.,
1830-1882, employed a bell struck by an armature of a
magnet to convey signals over a wire of considerable
Prior to the Barlow & Foster idea was a sug-
gestion of apolarized bell directly in the line thus indi-
cated by Henry, in the English Brett patent, No. 12054,
of February 8, 1848 (this being the English repre-
sentative of one of the Royal E. House American print-
ing telegraphs), which provides that a permanent bar
magnet may be poised from the pole of another perma-
nent magnet, or between the poles of two permanent
mftgnetg., S0 as to point north and .south in this case it
is provided that a bell may be placed in 1elnt10n to this
poised magnet so that it may sound when a current of
electricity is projected toward either of the poles.

Next comes the manufacture of the vibratory or
trembling bell. Thig traces its ancestry first to the
vibratory circuit breaker for induction coils, as might
be expected, since the induction coil line of investiga-
tion was thoroughly prosecuted long before the advent
of the telegraph. The'first electro-magnetic device of
this kind wherein a magnet which might be the core
of the coil was caused to attract an armature or iron
bammer, the same when attracted being enabled to
break its own cireuit, is that of McGauley, exhibited
by him in September, 1837, at the meeting of the Brit-
ish Association at Liverpool. This was .sinvented by
the American, Page, before he had seen any description
of MeGauley’s invention,”

The automatic electro-magnetic vibratory cireuit-
breaking device, it is believed, was first associated with
a dial telegraph and an alarm for it by Werner Siemens,
who is therefore to be credited with having made the
first vibratory electric bell. Both the telegraph and
the bell are described in the Siemens British patent
No. 18062, April 23,1850, and are alluded to hy Werner
Siemens himself in his ¢ Personal Recollections,” pub-
lished, as translated, by Appleton in New York, 1893,
pages 49-50, Siemens, there speaking of the manufac-
ture of his dial telegraph and of the experiment made
therein by a mechanician, says that ¢“this made it ap-
parent to me that the problem was most completely to
be solved by converting the indicating telegraph into
self-acting machines, each of which would automatically
make and break the circuit. If two or more of such
electrical machines were connected to a single electric
circuit a fresh impulse could only be given when all the
inserted apparatus bad again completed their stroke-and
this had again closed the cirenit. This proved in the

1See History of Induction, Page; Washington, 1867, pages 57—
58. Also The Alternate Current. Transformer, Blcnnng, New
York and London, 1892, Vol, II, pages 26-3L,
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sequel a very fruitful principle for innumerable electro-
technical applications. All the self-acting alarms or
bells employed at the present time are based upon the
automatic interruption after the completed stroke first
introduced as above stated.”
Siemens was in error about his “two or more,” since
when a plurality of vibratory instruments are on a
line together they do not vibrate in unison. Towever,

Siemens’ broad statements are confirmed by Robert -

Sabine in his large book on the *Electric Telegraph,”
pubhshed in London, 1867, where the Siemens tele-
graph is described and illustrated, the pictures showing
the vibratory circuit hreaker on pages 51-53. The first
instance of the said vibratory circuit breaker illustrated
in an American book is that in Shaffner’s Manual, page
851, in connection with a description of French tele-
graphs.

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

ELECTRIC CLOCKS.

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

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

TABLE

l ESTABLISHMENTS RE- || Rstah-
PORSTING QUANTI- lish-
Total TIES AND VALUES, ments
STATES. value, reporting
' values
Number. | Value, only,
United Stafes......coaiivannne- $132,149 9,180 | $182,039 $110
Ilinois ..... 10, 000 4,200 10,000 |\....
Maine ...... 800 , 75 800 §i...
Massachusetts 39,463 © 313 89,343
Michigan....cvveenieiraiirniiaeinnns 2,750 1,000 2,750 |l
MINDEsota . cvuniiiiiiiin s 600 50 60O |l...
NeW YOIK cvuervnrnnreerenniasnenenn 78,546 8,542 78,546
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Among the subsidlary uses of telegraphy should ha
enumerated the distribution of time. This service is of
two kinds. One consists in the distribution of time from
(Government observatories, in connection with the tele-
graph system of the country, at noon each day, and the
other consists in the installation of electric clocks in
factories or other establishments in connection with o
master clock, so that the clocks are all regulated by the
master clock at specific intervals of time. Some of
these clocks are wound in the ordinary manner, but are
corrected once an hour; others are in constant electro-
magnetic relation with the master clock and are kept
in synchronisim by a current sent over the line once per
second. Electric clocks have also been introduced in-
dependent of master clocks and operated by electro-
magnetic mechanism in place of the ordinary winding

-~ devices, on the supposition that they would thus run

for months without any attendance.

In the class of apparatus of this character might also
be included devices for conveying signals between the
power plant and the manager’s office, between the en-
gine room of a steamer and the captain’s bridge, betweon
water reservoirs and the gate keeper’s office, as well as
for conveying intelligence of an increase or diminution
in heat, pressure, ete., at distant points. It appears
from the returns with regard to electrical clocks that
during the census year 9,180 were manufactured, of &
total value of $1892,149, '

LIGHTNING ARRESTERS, FUSES, ETC.

Table 27 shows the number and value of lightning
arresters, fuses, ete., by states, 1900.

TapLe 27.—LIGHTNING ARRESTERS, FUSES, ETC.: NUM-
BER AND VALUE, BY STATES, 1900.

ESTABLISHMENTS RE- ’ Tistal-
PORTING QUANTI- shi-
Total TIES AND VALUES. || monts
STATES. value. reporting
valies
Number, | Value. only.
United States...ocovvveneeeann- $596,497 Il 11,264,570 | $516, 636 $74, 801
Illinois . 88,400 4,058, 150 88,400 {l..cvuus
Indiana .

Towsa .
Massachusetts .
New Hampshire..
New York..........
[0) 152« D
Penngylvania .

Rhode Tsland....

840 100
26, 000 100, 000

Table 27 shows that in the census year 1900 lightning
arresters, fuses, ete., were manufactured to the value of
$595,497. This covers the amount of such apparatus
reported separately, although there is reason for beliov-
ing that under the head of telephonic supplies and mis-
cellany comes a further amount, as every modern tele-
phone exchange, as well as every telegraph office, has
every one of its circuits thus protected before the wires
reach the switchboard, a number of excellent protectors
being built for this specific purpose. Such an arrestor
will consist, for example, of two small blocks of carbon
separated a small distance by a thin sheet or film of
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insulating mica, perforated with one or two holes, so
that an undue charge or current coming in over the
line jumps through the hole in the mica from the car-
bon block on the line side to the other lower carbon,
which is connected with the ground, and by this diver-
sion the instruments on each eir cult are shielded tlom
damage.

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

The art of making ¢ fuses,” in the electrical sense of
the word, has long been practiced in connection with
the protection of interior light and power circuits, in
which, for many years past, short pieces of fuse wire or
metal strip have been inserted at predetermined points.
Ordinarily the fuse wire and the copper wire circuit
which it guards will carry the normal amount of cur-
rent or ““load” for which that circuit was calculated,
but if undue current comes on the circuit the fuse wire,
as it has a much lower melting point than the copper,
gets hot much sooner and ““lets go,” or melts, before
the copper can become dangerously heated. The flow
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of current in the circuit is thus automatically stopped
and can not be resumed until another fuse has been'in-
serted. Hence the name “‘safety fuse.” These de-
vices, made usually of an alloy of tin and lead, are of
acertain fixed diameter and carrying capacity, and there
are elaborate insurance rules as to the use of such wire,
or strips, or links. It has been the practice to mount
these on slabs of porcelain, slate, etc., and to inclose

" them so that the melted metal can not be flung around.

Usnally a porcelain cover is provided to fuse boxes or
blocks, and sometimes mica, so that they can be readily
inspected. There are many special forms and arrange-
ments, such as those for ceiling fixtures, transformer
cases, ete.

As early as 1880 a patent issued to Mr. Edison marked
the direction of the latest improvements in fuses, viz,
the introduction of the “inclosed type,” whose use is
rapidly becoming universal. The word ‘‘inclosed”
might indeed be applied to any fuse wire or strip that
is covered up or incased, but it is restricted now more
particularly to those of the ‘‘ cartridge” type, of which
there are two general classes. In both of these types
the inclosing tube incases entirely the fuse and the fil]-
ing material. In one form, the material intended to
stifle the fire or arc caused by ““blowing” the fuse fills
the case thoroughly. Inthe other form, the filling ma-
terial is so arranged or employed as to leave part of the
fuse uncovered, thus affording an air chamber or vent,

80 that the rush of air assists in extinguishing the arc.

The filling or packing may consist of such a material as
chalk, for example, or asbestos, while borax powders
have been employed to help prevent the wire from re-
maining in a hot, molten condition. These inclosed fuses
are usually made up in a stout paper jacket with metal
ends, and have been manufactured in sizes up to 5,000
and 10,000 volts and 80 amperes, or 500 volts with 600
amperes, so that they are to be found on some of the
circuits carrying the heaviest volume, assisting or even
replacing electro-magnetic arvesters and circuit hreak-
ers of the types noted above; whereas the open fuse
wires were limited in their applicability to smaller and
branch circuits carrying lighter currents. In fact, it
might be said that the only limit to fuses as compared
with circuit breakers is the necessity of immediately
reclosing main circuits after an overload, short circuit,
or lightning discharge, and therefore of using an elec-
tro-mechanical appliance which can be immediately re-
set by bhand or automatically. The inclosed fuse is,
however, of enormous value and is rapidly increasing
in use in various improved forms, one of which hasa
small target or disk on the exterior of its paper shell
which by discoloration indicates that it has done its
duty and needs renewal.

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

pole, and supported on the guard irons at each end of

the upper cross-arms.
ELECTRICAL MEASURING INSTRUMENTS,

Table 28 shows the number and value of electrical
measuring instruments, by states, 1800,

TapLE 28.—ELECTRICAL MEASURING INSTRUMENTS:
NUMBER AND VALUE, BY STATES, 1900.

ESTABLISHMENTS RE- .
Total PORTING QUANTI- Es;ix;aéi:h-

ot TIES AND VALUES :
STATES, * 1 reporting

value. values

Number. | Value, only.
United SIAtes. - ovveveneenen 81,842,135 || 112,843 |1,565,003 ||  8276,282
Conneoticnt . cuvnnieenisiininennn 48, 200 600 6,000 37,200
TUINOIS - caensnmennns ORI a4, 538 8,104 78, 538 16, 000
Magsnehurettg .o eieiiiaiiions 1,071,230 88,132 088,780 82,500
New Hampshire ae- B7,000 Jleceenccaaneireaacan 57,000
New Jersey.... 482, 635 15, 607 482,680 ||-veecern--
New York...a e 25, 366 400 10,000 16,356
Pennsgylvania ..ooooeeiiriieaaaaan (570 /- 10 | RPN N 68, 176

The output of electrical measuring instruments is
shown by Table 28 to have been $1,842,135 during the cen-
sus year 1800, of which amount $1,565,903 was reported
by concerns which returned the number of apparatus
they had manufactured as 112,843. This would show
an average value of about $14, an indication which
merits, however, little weight, as the range is very wide,
extending from minute galvanometers carried in the
pocket, for testing batteries, up to complicated instru-
ments placed on switehboards and used for noting the
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total current output of a central station power house.
Development in this field of work is almost wholly
confined to the last two decades, as prior to the intro-
duction of the electric light the demand was very lim-
ited and was vestricted to telegraph and submarine
cable work, for which the instruments were generally
imported from England, Germany, and France. At the
present time the United States is not only self-supplied
in regard to almost all classes of instruments, but has
created a Jarge export trade in them, while some of the
leading American types are also made abroad.

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

A broad view would divide instruments and meters
in common use for the indication and registration of
current and voltage, into such groups as the following:
1, the electro-magnetic; 2, the electro-static; 8, the
electro-chemical; 4, the electro-thermic or hot wire; 8§,
the tangent galvanometer; 6, the dynamonietric; 7,
the d’Arsonval or Weston. Some of them simply indi-
cate; others, in association with clockwork escapement,
record results, subject sometimes to a certain ¢ constant”
for exact correction. Some, as in the electro-chemical
or voltameter group, depend upon the amount of metal,
say silver, deposited by the action of the current in a
cell through which a definite portion is to flow, the
plates being periodically weighed. The electro-thermic
or hot-wire instruments operate by means of the expan-
sion of a fine wire or strip of conducting material, whose
indications are proportionate to the square of the cur-
rent passing. Ope ‘singular variation arranges the
conductor as a coil underneath a small windmill, which
is rotated by the warm air put in circulation on account
of the heating of the conductor, so that the speed of
the little windmill registers the amount of current.
The heating principle is also ingeniously availed of in
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meters for consumers where it is desired to grade the
charge according to the largest use of current.” In this
form there is a glass tube with two bulbs, around one
of which the conductor is wrapped. The passage of
current heating the air in one bulb forces some of the
liquid out of it into the other and into a graduated
overflow tube, where it remains until the meter is read
and tipped over for another turn of duty. Obviously,
while a larger current will force more liquid into the
overflow-indicating tube, a smaller current will have a
lesser effect, or none at all; and the consumer benefits
by a rate of discount for current based on his largest
use thus shown. Instruments of this kind and of others
aiming to encourage increased use of current by con-
sumers have been largely manufactured of late years,
The voltametric or electro-chemical meters at one time
in widespread use have been replaced by them or by
. mechanisms of the Thomson recording wattmeter class,
which are essentially small motors, whose revolving
part actuates the registration escapement. In Europe
the electro-chemical type has again come forward.

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

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

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

ALL OTHER PRODUCTS.

Table 29 shows the value of all other produets, by
states, 1900.
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TapLE 29.—ALL OTHER PRODUCTS: VALUE, BY STATES,

1900.
STATES, Value, STATES, Value,
United States...... $18, 668,114 | Massachusetts .......... #0,222,073
%Ichigun ............ 1%)%, %)88
i Minnesots ..cocevvennn..
8&3}3‘&5&& ................ Gg, 338 Missouri ... 48: 17
Connecticut - . 445,449 || Nebraska .. 1o
Delaware....... 5,202 arsey 1R
Georgla 8,500 Ig]e;v York.. %‘ ‘2%‘:" }g?
hg TTTTTTmeeeenes ' 314 . . , 286, 4
EE{:{:& """"" 4 %(1)585, égé Pennsylvania ceee 2, 205, 836
Towa...... 89: agn || Rirode Istand.......e... Zgé,?gg
Kentuelky. 5,085 %‘er{nessee - B ts
Louisiana. 21,200 || {yisoonsin T 146 064
Maine..... o471 18CONYIN covivvenueniss 146,
Maryland 1,500

It will be noted that in spite of the careful and some-
what minute division of the production of electrical appa-
ratus into at least a score of different branches, there
remains under the heading of “all other products,”
shown in Table 29, the large amount of 813,653,114,
It is possible that some of this amount might have been
separated and put under one of the categories dealt
with*above, but in each case reasons have been consid-
ered which were deemed sufficient for nor-inclusion.
The public has probably very little idea of the vast range
of the industry and its application, although in these
modern times few efforts are spared to make it believe
that electricity is a panacea for whatever ill or deficiency
has not yet been cured or rectified in the advance of
civilization. '

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

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

Under the same general head of ““all other products”
are included a large variety of miscellaneous appli-
ances for electric railway work, as well as for electric
lighting—special electrical shades, bulbs, and globes;
electrical dental specialties; electrical house goods; scien-
tific apparatus for schools and colleges; special forms
of insulating materials and compounds; a large variety
of electric insulators in lava, porcelain, slate, mica,
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asbestos, vuleanized fiber, hard rubber, wood, etc.; a

large class of electric ignition appalatus for hydro-
carbon automobiles and for gas and oil engines; elec-
tric cigar lighters, portable gas lighters and gas-igniting
appliances in general; a very extensive and varied class
of electrical toys; a number of forms of metal appli-
ances used as fixtures, switch boxes, cases, holders, ete.;
a great many special tools for doing specific work
electrically, such as grinding, burning patterns on
wood, cutting cloth, trimming the pile on plush or the
long hair on furs; special forms of magnet coils, com-
mutator bars, segments, etc.; dynamo and motor
brushes other than those of carbon and chiefly of cop-
per strips or netting; brush holders; electric shocking
machines for amusement purposes; appliances for
electro-plating; clipsand connectorsfor cablesand wires;
ceiling blocks, rosettes, brackets, etc. In fact pages
could be filled with the enumeration of electrical sup-
plies of these and other kinds, but a few are here men-
tioned in order to account for what may seem to be the

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

Table 80 shows the amount received for custom work
and repairing, by states, 1900.

TasLe 30.—AMOUNT RECEIVED FOR CUSTOM WORK AND
REPAIRING: BY STATES, 1900.

STATES, Value. STATES. Value,
United States......[ $2,063,736 || Massachusetts .......... $108, 936
|| Michigan ......... ... , 210
CalifOrmin. oeennenenennns 97, 633 ﬁ;&%‘;’fﬁm e - %g! ggﬁj
Colorado.... - 2,500 | Nebraska ' 000
Connecticut. 2%, 035 Now Immpsh o]
ﬁ?f’;gi]? """" 908" gﬁg New Jersey . 129' 081
""""" ! New York ..... . 863,128
Indiana. 86, 504 O neonilio 63’ 800
%?gy]t'uak iy 1'17’ ggg Pennsylvania.......... 211, 330
Tonisions ' 474 | Rhode Island........... 20,310
Maine..... : 12; agp || Wisconsin.......oe.one.. 61,141
Maryland...cveeeeinneeen 1,476

Table 81 shows the detailed stahistics of electrical
apparatus and supplies, by states, for 1900.

¥
§

L




3 Al
202 . MANUFACTURES |
. TaBLe 31.—ELECTRICAL APPARATUS
United Califor- Connecti- i Ken-
States. nia, Colorado, out. Illinois, | Indiana, tuoky,
1 [ Number of establishments . 580 11 7 82 24
Character of organization:
2 Individual 167 b 5 16 3
3 Firm and limited pa 102 ... aens 2 18 5
4 o Itmlzorpomted company 311 6 10 48 16
apital:
B Total $83,130, 943 3181,474 $2,513, 812 [811, 641,177 | $1, 453, 356
6 83,480. 520 36 §69, 400 $085, 189 84, 600
7 $9, 732,537 . $174, 049 | §1,270, 721 $140, 908 .
8 Machinery, X 814,293,747 ,000 | $422,600 | $1,338,780 $392,882 L 811
9 Cash and sundries ...... . $55,624,189 |, $83,177 | $27,000 $1,816 767 88 096 487 $835,516 | 841,206
10 | Proprietors and firm members 884 b 3 8 61 13 8
Salaried officials, clerkq ete.
11 Total number 4,987 29 6 142 1,142 134 7
12 $4,563,112 || $28,638 | §6,000 | $170,490 §637, 933 $133, 693 86, 879
-]
13 516 4 21 | 83 26 2
14 $1,901,293 || $6,900 $55,641 |  $167,979 $33,605 | 3,800
General supermtendentq, mMANagers, clerk ete,
15 Total number 4,471 25 6 121 1,059 108 i3
E T P ) s )
16 Bal 43,801, 1889 || 1,738 $6,000 |  $114,949 $469, 954 $100, 088 $2,570
17 ' 3,784 25 5 100 929 87 3
18 ngnélémcs ........... ferneraninee cererreraanas eearrenianaas .| $8,058,206 || $21,788 $5,400 $108,074 |  $415,178 $91, 926 §2,220
19 Number 687 1 21 130 21 2
20 Salaries $303, 683 $600 $11,875 $54, 776 #8,162 350
Wage-earners, including 1iuecew orkers, and total wage@.
21 Greatest number emp dycd atany one time during the year......cceeen.. 60, 389 102 1,178 8,065 1,129 3
22 Least number employed at any one time during the year. . 32,582 69 804 3,948 827 b3
23 Average number , 40, 890 238 84 961 6,048 881 | - 06
24 Wages [ P ..| 820,100,344 || §120,906 | $41,720 $405, 604 | $2, 818,274 $340,365 1 §24,890
Men, 16 years and over—
25 Average number. .. 34,150 228 56 690 4,699 716 a7
26 WOZeS. 1eevtnnnnen e $18,360,228 || 127,826 | $30,120 | §386,112 | §2, 440, 344 $304,922 | $21,501
Women 16 years and over—
27 Averug(, number. . 6,158 |lievennaann 27 270 1, 24 18
281 WageS...i.eeeeeno-s $1,701,110 L........ $11,200 $69, 307 $3586, '.-)27 £35, 433 §2, 461
Chlldren under 16 years—
29 Avemge number.,. 582 10 1 1 103 J...... . 1
80 =TGR $120, 006 $2,080 8400 $185 $21,008 {oeemeanatnn. 8134
Average number of wage-earners employed during each month.
Men, 16 years and over—
a1 34, 061 255 67 639 4,177 771 80
32 32,052 241 67 441 4,232 776 35
33 32,774 233 49 0638 4,244 776 i
84 32,160 215 49 633 4,207 766 ]
35 32,081 214 49 047 4,197 811 33
36 82,790 201 47 686 4,100 614 35
37 33,109 186 46 718 4,837 616 31
38 34,260 208 45 705 4,742 637 84
3% 35, 382 215 45 716 5,204 677 38
40 36,413 284 69 784 B, 569 691 43
41 37,298 269 69 766 5,718 722 44
42 86, 564 265 69 787 6,672 729 47
Women 16 years and over—
43 January..-.... e ataeseesenaneaneraceaeacanaetarnnne Ceemenae emnaas 6,236 P 237 018 161 4
44 February . , 984 23 244 962 172 24
45 March .... 6,038 23, 247 1,028 178 28
48 April.... b,7563 25 257 1,004 182 20
47 May..... b, 858 30 267 1,206 183 19
48 June.. 5,678 80 252 1,17 169 leenennnans
49 July....... - , 76 32 257 1,187 166 Fauunvrunse
50 August.... 5,939 32 256 1,304 160 18
51 September 6,262 82 314 1,407 160 20
62 October .. 6,611 26 314 1,524 159 P2
gi lgovggxger . . .- g, g% gs 287 1,602 lg‘.\ 24
............................................... i 814 1, 604 158 7
Children, under 16 yeats— ' ! . 1
56 Jtmlmry 666 10
66 =) 0 ¥ B04d 10
&7 March .... . 524 10
68 Avpril...... . . 546 10
59 May....... . . 537 10
60 L (PPN 637 10
61 July..... . 558 10
62 August... . 608 10
63 September .. 620 10
64 October ... .- 664 10
65 November - 679 10
66 December... 643 10
Miscellaneous expenses :
67 Total.. . oveernnaaannns $6,788,814 || $11,771 $8,027 |  $222,400 | $1, 565,404 $89,172 11, 626
68 Rent of works . , 641 $8, 152 $3,510 7,24 74,764 $3, 670 $2, 82
a9 Taxes, not including internal revenue 3‘237 043 $690 $470 84,797 351 970 }52 672 53142
70 Rent of offices, insurance, interest, and all sundry expenses not $5, 626,486 $2, 929 §4, 047 $210, 063 | $1,885, 480 $70. 930 88, 020
" Cluthertto inqkludtd ! TR ! !
ONEIACE WOTK L\ i et rer e ciia e $376,145 ||l.overeialennnnnnaan
. Ma.tgrinls mgd' ) 3 $300 $50,181 $11,900 #1,030
TREBLE COSE 1 a i iiaiiire e i et Seeetenetnenaian, 8,916,440 9,135 5 1 ]
- 88 Pr%n'lgipul matterials—— bt $359, 13 251,608 | §1,973,715 | 84,675, 961 §784, 303 §006,285
0t COSL . L e e 7,049, 479 50, 162 4 5
4 PUTCDASEA {1 TAW SHLEE ~ -0 v v vn s eas e omiioe ot & é776,9 6 33, ...... %5’300 31’917’112 34'402'787 %gg,ggﬁ . ?6?' o
75 Purchased in partially manufactured form.........oooo.oo... $46,272, 583 || $350,152 | $45,300 | 1,017,712 |'$4,402,787 | $704.876 | $63, 511
76 =) PO e OO $738,642 (|~ 92,100 | $1,400 | #1211 $94, 340 8017380 040
7 Rent of power ANA NBAL. .ot ittt e eaier s 37, 593 $3,838 $426 $7, 288 $33, 947 $2,100 159
78 L{l]l supplies.....o.e... rereenmere e $492, 626 #3356 $662 $17,083 $99, 640 $13, 894 663
79 Preight ..o $3098,200 || $2,710 |  $3,820 $20,170 $46, 247 $7,024 | -$1,002
80 | Value of produet,s including custom work and repairing. ... 20110 ceeaan .| 91,348, 889 $665,736 | $121,000 | $3,167, 842 [$12, 169 495 | $1,586,920 3117 680
Comparison of products: P
81 Number of establishments reporting for both years........ocooeviaii o, 417 B 3 14 50 13 2
gg gu%ue gor cemsugiyen%;...1 ...... uosiesinannnoiias PN Ceeemenanaa. 83,860,937 |i $176,821 | $101,000 | $3,100, 242 |$10, 727, 767 $364,978 1§95, 060
alue for preceding business vear..... e [N veeveeaenad 857,845,425 | 8146, 491 58,000 | $2,321, 001 | §6, 887,371 $289,858 | $75,613
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AND SUPPLIES:

ELECTRICAL APPARATUS AND SUPPLIES.

BY STATES, 1900.
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1Includes establishments distributed as follows:

Texas, 1.

Massachu-{ Michi- | Minne- |30 i Ne-  [NewHamp-jy \ Pennsylva-| Rhode N . | All other

Maryland.| © Gt gan. sota, | Missourh.| pocta. | shire. PiNewJersey.| New York.| = Ohio. llili Tsland, |WVisconsin.| “grovog 1
6 54 12 12 17 3 5 35 134 64 63 13 7 13

1 9 4 4 7 P 8 59 15 17 8 1 7
........... 12 2 4 2 1 1 4 24- 7 15 b 1
5 83 6 4 8 1 4 23 61 42 81 8 6 b
$236,710 | $8,259,612 | $547,819 | $79,035 | $981,976 | $19,265 | $183,233 | $7,880,139 17, 607,852 | $7, 036, 103 920, 967,587 | §2, 652,185 $981, 553 $1065, 129
8,000 $112,300 | $12,800 | .ennn.... 330, LU IR $400 $182,003 | $1,301,218 |  §239,787 $362,348 | $125,160 85, $35
$31,125 &716 208 | $48,4721.......... 066,000 |.......... $3, 800 $765, 707 ,442, 795 | $1, 338,168 | §2,406,873 8288 600 $10, 000 81, 025
$54, 717 %1,280, 069 | $104,907 | $29,860 | $170,973 $8,400 $08,870 | $1,530, 224 |'$3, 092, 606 82,081,2(38 $2, 924, 209 $414,400°|  $142,272 §42, 652
3122, 868 6,150,045 | $380,140 | $50,575 | 8711,002 | $10, 865 $80,103 | $4, 501, 515 $10, 860,733 | $8, 376, 480 $16,274,157 | §1, 828 985 $828, 681 $120, 517
8¢ 9 11 8 15 11 29 48 8

26 b6B 29 13 59 2 11 - B3 1,113 304 646 50 56 20

$26, 925 $666, 708 | 28,962 $7,976 | $068,660 $1,872 §7, 056 §608,011 |  $904,201 | $3990,202 |  $836,960 $64,524 863, 744 §15,193
7 46 5 38 17 2 4 48 72 78 62 15 14 7
$16,328 $127,988 | $11,400 $2,000 | $39,700 1,872 $2,576 §155,849 | §164,786 | $158,240 |  $182,814 $28,276 $26, 520 §6, 560
19 519 24 10 42 |.. 7 495 1,041 316 584 35 42 13

$10, 597 $428,716 | $17,602 $5,076 | $28,90560 |.. $4,481 §442,162 §789,415 | $240,962 |  $644, 646 $36,248 $37,224 $0, 643
19 426 19 7 30 |.. 5 433 902 206 817 26 33 7

$10, 597 $887,119 | - 815,542 $5,040 | $26,250 |.. #3,845 $410,708 |  $683,772 | $109,5629 |  $605,856 $31,616 $32,404 $7,802
........... 93 b 3 T leeeeinins 2 62 139 110 67 9 9 6
........... $41, 596 $2,020 $086 $3,700 |..ooenonn. $636 $31,464 $55, 643 $41,483 $38, 790 $4,0632 $4,820 $2, 251
9295 8,512 287 181 616 16 110 8,850 12,434 4,732 9,968 1,007 595 253

166 4,261 113 61 441 10 76 2,196 , 540 3,104 6,825 769 447 167

15 6,202 184 86 683 12 94 2,793 10,870 8,773 7,817 864 627 212
$54,308 | $2,714,449 | $86,188 | $45,840 | $186,216 #8,707 $32,956 | $1,6514,833 | §5, 666,702 | $1,502,270 | $4,002,737 | §828,601 $221, 501 $065, 696
13 4,256 170 86 405 12| : 2, 505 9,266 2,956 6, 600 586 489 204

850,967 | $2,445,100 | #81,269 | §46,840 | $166, 646 8,707 $22,831 | §1,480,601 | $5,341,834 | $1,815,376 | $3,677,780 |  $254,818 $213, 701 $64,143

23 I Y U N e R .2 3 N EE TR R P ] £ ) ¥,

. 1 843 11 11 41 218 1,023 794 1,054 278 38 7
£2,736 | . §244,221 | 84,518 |.......... $26, 246 |<uvnenvnnn $10,625 $69,044 |  $800,044 | §181,569 | $204,286 $74,373 7,800 81,876

5 08 8l A T P 70 31 2 B I 1

§600 $25,128 $406 |, .---o.nn $8,825 |.uveiiiii]ieinnnnnnees $14, 698 §15, 824 5, 825 $30, 721 [1evnnnrencen]umianraacans §177

) : 3 ) ] )

126 4,682 200 79 348 12 B 2,873 9,376 2,007 191

149 8,617 160 77 3560 12 64 2,400 , 158 2,988 188

164 3,604 124 77 368 12 57 2,468 8,494 2,848 188

k! 3,827 101 81 469 12 56 2,558 9,186 2,902 195

199 8,935 113 82 464 14 83 2,593 9,400 8,046 200

116 4,063 187 72 428 1 53 2,084 9,270 3,008 200

120 4,189 181 70 423 13 50 2,546 9,183 2,800 220

121 4,403 177 71 484 13 80 2,569 9,208 2,847 218

121 4,484 181 108 360 13 b4 2,508 9,012 2,922 216

121 4,676 203 108 366 12 52 2,489 , 022 2,994 211

119 4,764 207 1 433 13 52 2,411 10,146 2,990 215

124 4,898 209 101 435 13 53 2,618 9,281 2,087 204

14 1,002 16 120 200 1,092 842 7

14 816 10 . 122 208 985 858 7

14 808 71 118 |. 210 - 931 861 8

17 759 b |. 108 |. 2026 086 810 8

15 780 b1l 98 1. 225 979 8058 8

11 785 10 |. 105 |. 219 995 784 7

1 750 10 |- 85 |. 281 1,013 670 7

11 802 81 09 1. 212 990 668 1

11 865 . 118 199 068 716 7

I 808 13 |. 117 229 1,065 828 T

1 927 16 |. 122 224 1,085 840 7

12 974 18 1. 121 239 1,182 841 7

6 126 2. 17 72 100 19 1

7 88 21 17 71 79 20 1

7 92 8 17 68 81 22 1

7 95 3 17 70 80 21 1

7 96 4. 17 69 70 24 1

4 03 41, 171 63 66 29 1

4 98 8- 17 Gl 83 82 1

4 101 3. 17 |. 65 78 33 1

41 106 81, 17 (. 66 79 21 . 1

4 108 8. 17 . 78 87 21 1

4 18 21 14 . 80 87 19 1

4 120 2 17 81 87 18 179 feee.. varenefens erinesans 1

$28, 156 §464,008 | $88,814 $144, 066 $769,185 $893,088 |  $668,201 | $1, 647,426 $257 74 $48, 246 $16,880
$1, 510 862, 103 £3,024 §11,408 534,687 $110, 367 3118 956 , 948 , 500 784 $4, 904
83 $87, 276 $1,451 §3,147 $16, 056 $51, 717 5524 880 $30, 674 s 685 81 948 #1,049

$22, 503 9340 802 330 289 $124,276 $718 892 $690,170 3891 900 | $1,318,786 5246 880 $87,5 59. 787
$3, 500 §8,827 |  §3,600 |.......... $0,185 | ceennneiifermiiene i ferrneaaaanns $40,784 32, 465 |  $247,023 L2101 T POORRRN PN
$112,464 | $5,260,203 | $182,452 | §121,782 | $355,475 | $24, 805 $81,614 | $2, 996,908 1$12, 538, 790 | $3,888,078 (%11,872,789 | §4,184,980 [ §3b8, 978 $186, 497
$109, 153 Sﬁﬁ% '2758)3 $1’ég 388 $112,106 | $826,188 | $28,338 $77,855 | $2, 854,246 |$12 igg, %28 §8, 027,284 |§11, g%% 009 | $4,104, 156 $341, 284 Slgg,%gg

........... ) , s

$109,163| 84,955,517 §171,889 | §112,106 | $320,188 | $28,833 $77,856 | 82,854, 246 $11, 630, 144 | §8, 027, 284 [$10, 929,954 | §4, 101 166 §841,234 $126, 437
81, 96 $81, $2,781 $1,845 | $10, 144 $405 $160 $16, 15169,887 %1 91, 252 3124,508 $20, 899 88, 580 $2,127
§118 $41,038 $840 $2, 614 $989 $520 §340 20, 459 #08, 959 318 064 $28, 111 33, 844 |, 7, 600 $1,639
$448 $26,484 | 1,787 1, 368 $1,002 $62 §1,822 3,182 58, 710 &74 605 $152, 664 5, 965 , 088 74
$785 $49, 858 $3, 265 §4,450 | §17,002 876 | $1,487 $42,522 $117, 041 5527 776 $46, 647 626 84,974 $1,780
$266, 811 510,490,861 3438 144 | $228, 076 $910 602 | 844,950 | $181,793 | 86, 447,154 (822, 695 024 | 6, 501 847 |$19, 112,665 | $5,118, 292 $928, 637 $278, 672
5 30 11 , 3 4 25 104 47 44 4 10

$228, 824 | $9,056,288 | 422,182 | $211, 676 $772,520 $44, 950 $86,000 | 86, 142, 627 |821, 982,890 | §4, 972,820 |$18, 364,132 | 85, 088 900 §771, 848 $2650, 606
$215, 365 $6 994 217 | $262,224 3132 400 | $625, 285 &32 600 866,500 | §4, 502 438 815 780 704 | $4,087, 480 [§11, 638,088 | $3, 601, 234 20, 684 $108, 851 |

—
CLUWIDHT W

=i
SIS

e e e
BT @M e

2O
=4~

=g =
REEE

PN BOhD
Wy OO

=)
@B

30

Delaware, 1; Georgis, 1; Tows, 2; Lonisiana, 2; Maine, 2; North Carolina, 2; South Carolina, 1; Tennessee, 1;
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TasLe 31,—ELECTRICAL APPARATUS

ggttgg Ganlil{f;.)t Colorado. C?%g?f"tl' | Ilinoie. | Indiana. tf&;
Power:

Number of establishments reporting ..... rMeeaaasessimiacesracareaeannas 490 8 4 15 6! 20 3

TOtAl NOISEPOWEL vevsververarrveransrsrneenanes remeeneeaosenn eesereaacans 63, 856 406 120 1,248 9,817 1,636 82
OQwned—

Engines—
Steam, number............... [POP P 263 6
Horsepower....... . 34,018 337 665
Guas or gasoline, numher . 52 [|..... FS S Y P Vereens
Horsepower,...... .- . . BN 113 | PO PRI A,
Water wheels, number . | RN 2
Horsepower......... 835 |[-...vnnens 15
Electric motors, number . 1,648 |].......... 24
Horsepower......... .. - 20,182 1. ......oo0 261
Other power, number. - |3 | PP 1
HOorsepower.....ooeeeiiaenaen Crerrenicenananeray . 60 [|ovevinnnnn 1
Rented— .
Electric, horsepower......ooeeveemannan. eaetrenrreeneaes teereonnan 4,074 69 15 34
QOther kind, horsepower......c.o..-.. 2,902 ..., cevennen 272
Fuarnished to other establishments, horsepower e 1,489 |- P [N P
Establishments classified by number of persons employed, not incl
proprietors and firm members:

Total number of establishments...... feirnvenias 680 11 4 17 82
No employees........ venee 17 Hevovrmononfoanonaaans 1 3
Under5.... 89 -1} T 2 16
5t020.. .. . 194 3 3 3 29
21 to 50, Ceareeteeieaccseasaesenn 128 L33 PO 3 21
5L to 100....... . . 60 3 6
101 to 250. . . . 49 4 3
b R oS 21 1 2
501 to 1,000 .. . .- G servevnuanes
Over 1,000....cvvevvnrnnenn. Cetecresninirrannns [§

g,

¥ et
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AND SUPPLIES: BY STATES, 1900—Continued.

Maryland. Massachu-| Michi- | Minne-

i|  Ne- [NewHamp-| . Pennsylva- Rhode i All other

setts. gan, sota, | Missourl| , o cka. | shire, PrINewJersey.| New York,| Ohio. nin). Island, |Wiseonsin, | S tecy
6 53 8| - 9 12 3 4 81 107 57 53 18 6 91 B4
208 6,178 317 39 633 45 803 4,939 18,755 6,816 11,174 1,898 445 2121 85

=
=3
A
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T llnfludes establishments distributed as follows: Delaware, 1; Georgin, 1; Iowa, 2; Loulsiana, 2; Maine, 2; North Carolina, 2; South Carolina, 1; Tennessee, 1;
exas, 1.
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SHIPBUILDING.

By Armexanoer R. Smrrn, Epert Special Agent.

The growth of the shipbuilding industry in the United
States during the past ten years, as shown by the census
reports, exceeds that of any preceding decade, and the
fonnage constructed during the census year ending May
31, 1900, was greater than during any preceding year in
the history of the United States, with the possible ex-
ceptions of 1854and 1855. Although in other countries
iron and steel long ago largely superseded wood as the
chief material used in the construction of ships, the
census statistics show that it was not until the last
decade that metal shipbuilding attained proportions
greater than wooden in the private shipyards of the
United States. :

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

One remarkable feature of the growth of the industry
during the past decade is the fact that the product of
merchant vessels has been so largely absorbed and em-
ployed in the domestic commerce of the country. Up
to the time of the Civil War the tonnage of vessels
constructed in American shipyards for the foreign
trade compared favorably with that for the domestic
trade; and, indeed, the progress and prosperity of the
industry rested largely upon the demands for vessels

PART IV——MANF 14

for foreign commerce. This is no longer true. Com-
paratively few vessels for foreign trade are now built
in American shipyards. But in the meantime the
enormous growth of internal commerce, together with
the opportunities afforded by the extensive coast line
of the United States, the Great Lakes, and the navi-
gable rivers, which in many cases have been so deep-
ened, at an expense reaching into hundreds of millions
of dollars, as to accommodate the passage of the largest
vessels, has greatly developed the demand for vessels
in the domestic trade. This has not only kept alive
our shipbuilding industry, but constitutes also,in large
part, the foundation upon which it has expanded.
Another important element in the growth of the indus-
try has been the demand of the Government for a new
Navy constructed in home shipyards.

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

_since the early part of the Nineteenth century, by

statutory prohibition. Under such restrictions ship-
building for the internal commerce of the United States

| has grown and prospered. On the other hand, in the

foreign trade, to which foreign vessels for many years
have been admitted upon terms of perfect equality with
those of the United States, the foreign tonnage has
maintained an almost constant increase, while the do-
mestic tonnage has steadily diminished.

The completeness of the decline of American ship-
ping in the foreign trade may be briefly illustrated by
quotations from the statistical history of the growth
of the foreign commerce of the United States, showing
the share in its carriage taken by American ships in the
earlier years compared with the present time. In 1826
American vessels carried 92.5 per cent of the foreign
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commerce of the United States, the value of which was
$150,331,686, while in 1900 they carried 9.3 per cent,
the value of which was $195,083,155, an increase in
value of only 29.8 per ceunt in seventy-four years. In
1826 foreign vessels carried 7.5 per cent of our foreign
commerce, valued at $12,238,163, while in 1900 they
carried 90.7 per cent, valued at $1,894,445,461, an
increase of 15,379.8 per cent in seventy-four years.’

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

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

! Report Commissioner of Navigation, 1901, pages 492493,
# Ihid., 1900, page 382.

3Thid., page 24.

+1hid., 1890, page 132.

increased 86 per cent. In view of these expert officinl
estimates, it would be conservative to state that fully
5,000,000 tons of shipping are now required for the
carriage of the entire foreign commerce. Toward sup-
plying that need home shipyards, as we have seen, con-
tributed only 929,069 tons during the census year of
1900, and only 206,771 tons during the entire ten years
ending with 1900. At the rate of construction in 1900
one hundred and seventy-two years would elapse hefore
enough tonnage would be built for the present needs of
our foreign trade. The average life of a ship is com.
monly computed at ten years, taking into account losses,
accidents, and deterioration. Butallowing twenty years
as the average life of a modern steel steamship, at the
present rate of construction for foreign trade over
eight years would elapse before enough ships would he
constructed to provide for the average losses of ong
year. InGreat Britain, in 1899, steel steamships to the
number of 567 were constructed, the tonnage of which
aggregated 1,341,425, while in the United States 123
steel steam vessels, aggregating 237,879 gross toms,
were constructed for all kinds of trade, inland, coast-
wise, and foreign. As a matter of fact only one stesl
steam vessel, of 1,771 tons, was built in the United
States during 1900 for the foreign trade.® On the
Great Lakes alone vessels aggregating 111,241 gross
tons were builtin 1900, or 16.2 per cent of the total ton-
nage built during that year in the United States, while
the tonnage built under register, as previously stated,
constituted - but 4.2 per centof the total tonnage, er 26.1
per cent of that constructed for the traffic of the Great
Lakes. In number of tons, the merchandise moved
annually upon the Great Lakes approximates very
closely to the merchandise annually imported into and
exported from the United States, but the distance it is
carried is very much less. For this reason the com-
merce of the Great Lakes can be carried by use of a ton-
nage approximately one-third as large as is necessary
for the carriage of our foreign commerce. And yet,
notwithstanding the smaller requirements of the traffie
on the Great Lakes, the tonnage built for that traflic in
1900 was nearly four times that built for foreign trade.

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

8 Report Commissioner of Na.vigation, 1900, pages 25-27.
® Navigation Laws of the United States, 1899, page 16
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construction, including Hawaiian tonnage and vessels
captured from Spain, aggregating 134,859 tons, were
admitted to American registry, a total equal to 65.2 per
cent of the tonnage constructed in domestic shipyards
for the foreign trade during the same period.

In 1890 the American tonnage under register, in our
foreign trade, amounted to 946,605 tons, since which
time 206,771 tons have been built in the United States
and documented under register, and 134,859 tons of
foreign-huilt vessels have been granted American reg-
istry. This would have made a total of 1,288,825 tons
in 1900, had none gone out of existence. But in 1900
the tonnage under American registry was only 826,694,
showing a loss of 461,631 tons during the ten years.
This shrinkage is more than twice as much as the total
new registered tonnage built in the United States during
the decade. This indicates how hopeless, under present
conditions, are the prospects of the shipyards of the
United States maintaining even the present tonnage in
the foreign carrying trade, to say nothing of providing
the additional tonnage made necessary by the growth in
volume of foreign commerce. An idea of the extent of
this growth may be obtained from a study of the sta-
tistics of tonnage of foreign commerce entering at and
clearing from the seaports of the United States in 1890
and 1900, In 1890 the tonnage of American and for-
eign vessels entering the seaports of the United States
from foreign ports was 15,365,604 tons; in 1900 it was
23,533,597 tons, an increase of 8,167,993 tons, or 53.9
per cent, in ten years, The tonnage of clearances in
foreign trade is approximately that of entries, and con-
sequently shows about the same percentage of increase.”

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

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

1 Reports of the Commissioner of Navigation, 1891 to 1900, in-
clusive; table giving ‘‘ Balance gheets of tonnage accounts.”’
3 Statigtical Abstract of the United States, 1900, pages 441442,
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the past twenty years accounts, in very large dsgree,
for the establishment of new and entirely up-to-date
plants and the reequipment of old plants with the
modern facilities required for the construction of high-
class naval vessels. These establishments are also pre-
pared to enter upon the construection of vessels of any
size or type for any trade; and the grade of work and
fineness of finish demanded by the specifications for our
war ships, and insured by the thorough inspection under
which they are built, are likewise evinced in the im-
provements shown in the -constructions for our mer-
chant service. The demand for yachts, steam and sail,
of the finest and largest type, the finish and elegance of
which are so notable, gives employment to men of the
greatest efficiency in a number of our shipyards in dif-
ferent parts of the country.

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

As previously stated, 206,771 tons of ships for for-
eign trade were built in the United States during the
past decade. During the same period 12,077,359 tons
of steel steamships were built in the world’s shipyards,



212

of which Great Britain built 9,793,426 tons, or 81.1 per
cent. In the United States only 742,830 tons of steel
vessels were built during the past ten years, 450,089
tons of which were constructed upon the Great Lakes.
The remainder, 292,741 tons, or 39.4 per cent of the
total, represents the constructions of the Atlantic and
Pacific shipyards for the coastwise and ocean traffic.’
It should he stated in this connection that during the
last three years of the decade 80,687 tons of American
vessels were sold to the Government, as compared with
a total of 4,954 tons sold during the intervening years
succeeding the Civil War. This, naturally, created an
abnormal demand for new tonnage, which is shown by
the fact that of the 275,550 tons of steel vessels built on
the Atlantic coast of the United States during the past
decade, 138,888 tons, or more than one-half, were con-
strocted in the last three years of that period, and
70,548, or more than one-fourth, in the year 1900.
Since, however, 8,258 tons were bought back, the net
purchases amounted to 72,429 tons.® It is very easy to
see, in the light of these large purchases, comprising in
most cases vessels of the largest and most serviceable
type for the needs of the Government, what an ahnor-
mal demand for construction has arisen, leading to an
unparalleled degree of activity in our shipyards. The
acquirement of Porto Rico and Hawaii, and the restric-
tion of that trade to American-huilt vessels, has also
added to the demand for large vessels, in the construe-
tion of which a few of our shipyards are now engaged.
The total documented tonnage annually lost, abandoned,
sold, and ‘exempted is quite large, the amount in the
year 1900 being 156,862 tons. During the last decade

! Report Commissioner of Navigation, 1800, page 24.
2 Ibid., page 439,
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1,897,488 tons have been so withdrawn, an annual avey-
age of 189,748 tons. The documented tonnage of the
United States in 1900 constituted only 57.3 per cent of
the tonnage constructed in the shipyards of the United
States during that year, as disclosed by the censug
returns. The undocumented tonnage consists of a class
of shipping which is much lighter, more frail, and move
short-lived, so that it is reasonable to believe that the
annual loss in this tonnage fully equals that in the doe-
umented.  Therefore, there is an annual demand, merely
to make good average losses, for new tonnage aggre-
gating between 800,000 and 350,000 tons, so that losses
alone in our national shipping create a steady demand
for what may be regarded as a substantial annual total
of new tonnage—more than one-half, probably, of tha
tonnage constructed during the year 1900.

Although iron ships were constructed in Ameriean
shipyards previous to the inauguration of the new Navy,
which were almost wholly employed in domestic trade,
modern steel shipbuilding is contemporaneous with the
growth of the new Navy, the first vessels for which
were launched about sixteen years ago. These initinl
constructions led to the equipment of a few of the ship-
building establishments in operation at that time with
plants adequate for the production of modern ships of
war, and these plants, with others that have been estuh-
lished since, are equally capable of producing steel
merchant vessels of the highest type, a limited number
of which, in every way a credit to the skill of the ship-
builders, have been turned out during the last deeade.

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

1850 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE.

DATE OF CENSUS, PER CENT OF INCREASE,
1‘390 1880 1870 | 1860 | 1850
1900 1890 1880 1870 1860 1850 to t0 to 10
1900 1890 1880 | 1870 1 1800
Number of establishments.. 1,116 2,188 964 675 958
Capital $77,862,701 | 27, 262 892 §20,979,874 | $11,468,076 95,952,606 |  $5,873,189
Salaried officials, clerks, ete. ,number 1,407 3 «(8 a 3)
Balaries .. . iiiiiiieeiciiiiinaa, $2,008,637 | 281, 194 870 8 L] a 8)
Wage-earners, average number ...... 21,3456 13,916 10,071 2,976
TOtAl WREES. ouveeoineenrrainnnnians $24,880,163 | $18, 083 949 $12,713,813 $7,078,400 $, 539 318 6, 055 884
Men, 16 years and over... . 5 744 260 21,338 13,814 0, 070 12, 962
WREES. - comemrarenecanennnn $24,636,612 | $13, 055 083 8 (8)
Women, 16 years and over . 34 . 6 14
Way %,' ....................... $11,424 §2,522 |.. (8) (8 3
Children, under 16 year: 1,008 174 95 3 3
WageS.eeeiamieiinaas $191,127 $26, 344 8 8 8 ]
Miscellaneous expenses. ..} $8,685,661 81, 392 551 4 4 4 4
Cost of materinls used .....ccovuvnaann $33, 486 72| $16, 521 246 | $19,736,858 | 89,379,980 §5,788,676 | $7,420,496
Value of produets, including repair-
11 $74,578,1668 | 938,065,410 | $36,800,327 | $21,483,907 | §18,424,037 | $16,937,525
1Decrease,

2Inecludes proprietors and firm members, with their salaries; number only reported {n 1900, but not included in this table.

3Not reported sepnmtely
4Not reporfed.

Table 1 includes returns from a large number of
~ small establishments engaged in the building or repair-
ing of canal boats, ships’ boats, fishing boats, pleasure
boats, and other small craft, as well as in the construe-
tion of masts and spars. - It is possible that the canvass
for the collection of returns for these small establish-

(See Tables 21 and 22.)

ments has been more thorough at some censuses than at
others.

In some of the great shiphuilding establishments the
manufactures of a character different from shipbuilding
are too important to be included as by-products of that
industry. In such cases the method was adopted of
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treating each of the establishments as two separate
plants, including in the tables presented in this report
the operations in shipbuilding, with value of products
and cost of labor and materials, and assigning to this
branch of tue work a certain proportion of the officers,
clerks, etc., employed in the establishment. All other
. products of the establishments, with the materials,
wages, and salaries chargeable thereto, were included
under their proper classified industries. There are 3
such establishments in Delaware, 1 in Maryland, and 1
in Washington.

On the other hand a certain amount of vessel construe-
tion and repair work is carried on in the United States
by establishments which, so far as their main business
is concerned, are not shipbuilding plants. The construe-

tion of stationary engines, machinery, and steel work of

a geneval character so largely predominates in their out-
put that it is not practicable to include them in the ship-
building tables. Of the more important establishments
of this class, one is located in Pennsylvania, classified
under *‘ foundries and machine shops,” whose total pro-
duct in marine construction during 1900 was $54,990.
This value included a wooden steam vessel of 200 gross
tons, valued at $25,675.  An establishment in Michigan,
similarly classified, built 4 wooden steam vessels aggre-
gating 202 gross tons measurement and $23,100 in value.
An establishment in Maryland did general marine repair
work valued at $15,000. '

 The report on shipbuilding at the census of 1890
contained the following statement: °* Returns too imper-
fect for tabulation were received from a few shipbuild-
ers. It is believed that the omission of reports from
the delinquent establishments has but slight effect on
the totals for the United States. The principal omis-
sions oceur in the state of Pennsylvania.” * In the light
of the information at that time in the possession of
those tabulating the returns for shipbuilding for the
Eleventh Census, the statement seemed to adequately
qualify the statistical results. Certain not wholly ex-
plainable omissions of considerable magnitude, how-
ever, indicate that the deficiencies may have been more
serious than was supposed, and that caution must be
exercised in making comparisons between the census
returns of 1890 and those of 1900. Taking the govern-
mental establishments as an illustration, 9 were reported
in 1900, while but 4 were reported in 1890, and yet the

fact is that 7 of the establishments reported in1900 were |

in existence in 1890. Itis possible that the omission of
3 of these establishments from the 1830 report was due
to the small amount of repairing on ships, which led to
their inclusion in the foundry and machine shop classi-
fieation. Moreover, but 18 private iron and steel ship-
building establishments were reported at the census of
1890, although the schedules for 1900 show that of the
44 iron and steel shipbuilding establishments then
reporting, all but 6, according to the statements of the
officers or proprietors, had been established before
1890. These seeming omissions may, in part, be ex-
plained upon the theory that establishments engaged
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in building wooden vessels at the census of 1890 have
since entered upon the construction of iron and steel
vessels, as the schedules show only the date that the
establishments commenced operations, no information
in regard to the change in the character of its products
being required.

Table 1 shows that the number of establishments en-
gaged in the building and repairing of vessels, boats,
masts, and spars increased from 953 in 1850 to 1,116
in 1900, or 17.1 per cent, while the capital invested in-
creased from $5,378,139 to $77,862,701, or 1,339.8 per
cent. This is an increase in the average capital per es-
tablishment invested in the industry, from $5,638 in
1850 to $69,321 in 1900, or 1,129.5 per cent. During
the same period the average number of wage-earners
increased from 12,976 to 46,781, or 260.5 per cent,
The total value of constructions and repairs increased
from $16,937,525 to $74,578,158, or 340.8 per cent. Of
the latter sum a large part represents work done for
the Navy and War Departments. It was found imprac-
ticable to secure any statement from these departments
covering the census year ending May 81; but it appears
that during the year ending June 30, 1900, the sum of
$8,554,862 was disbursed in the Navy Department to
private shipbuilding establishments for construction
and repairs, and the sum of $5,493,556 in the War De-
partment, the total being $14,048,438, or 18.8 per cent
of the total value of products reported by private ship-
yards for the census year. Of the amount disbursed
in the War Department, $1,291,581 was for ‘“fitting up
chartered transports,” the remainder being expended
“for refitting and repairs of vessels ownew by the War
Department.”

Table 1 shows that the capital invested in shipbuild-
ing in 1850 and 1860 was less than $6,000,000, & sum
ingufficient to replace any one of several existing iron
and steel establishments. The value of the products in
1850 was more than three times greater than the capital
invested, and in 1860 was more than twice as great. In
1900, for the first time in the census history of the
industry, the value of products was less than the capital
invested. The ratio of capital to product has steadily
increased from 1850 to the present time. In 1850 the
wages paid to labor exceeded the capital, but in 1900
was less than one-third the amount invested.

Table 2 presents the statistics for the industry by
establishments manufacturing a product exceeding $500
in value, separated into those of iron and steel ship-
building and wooden shipbuilding, by governmental
establishments, and by establishments with a product
of less than $500. These two latter classes of establish-
ments are omitted from all the other tables, except
Tables 3 and 22, which present comparative and detailed
statistics, respectively, for governmental establishments,
In addition to the 1,229 active establishments in the
industry during the census year, with a capital of
$131,736,848, shown in Table 2, there were 8 idle iron
and steel shipbuilding establishments, with a total eapi-
tal of $2,688,940.
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TasLe 2.~SUMMARY FOR ALL ESTABLISHMENTS.
Nume Propri- WAGE-EARNERS. COST OF MATERTALS USED,
ber of otars Miscella- ;; %%1‘196?:
CLASSES, estab- | Capital. |andfirm nepus Princinal Tuel, including
n'.l\gglt-s. ’ggg:’ %ﬁfﬁggg Total wages, || C¥PeDSes. Total. mf]"t%%gi: fnzxtgéht repairing.
TOEBY v s circancaicecarneasrsrnnan 1,229 | $1831,1786,843 1,366 54,477 | $31,063,176 || $3,718,836 $37, 303,618 $35,748,967 | $1,5669, 651 || $85, 642, 540
Iron and steel shipbuilding ....... P 44 59, 839, 565 16 30, 906 16,231,811 2,642, 690 23, 585, 549 22,447,481 | 1,138,068 50, 367,739
Wooden ship and boat building. .. dyom] e8| 1,289 [ 1687 8607862 1,042,071 || 9,901,228 9,638,159 | 263,004 || 24, 210,419
Governmental establishments . i I 9 54,201,011 |....ccuee. 7 690 ﬁ 222 263 4 8, 805, 326 3,647,155 158,171 11,034, 312
Establishments with a produect of less
than $500...ccevevneen. I.) ................ 104 83,131 m 8 1,750 4,111 11,520 11,172 348 80,070

Table 8 presents a comparative summary of the statis-
tics reported by governmnental establishments at the
censuses of 1890 and 1900, with the percentages of
increase for the decade.

Tasie 3.~COMPARATIVE SUMMARY, GOVERNMENTAL

ESTABLISHMENTS, 1800 AND 1800, WITH PER CENT OF
INCREASE.

Per cent

1900 1890 of in:

creage.
Number of establishments g 4 125.0
F $54,291,011 | $26,130,182 107.8
Selaried omcials, elerks, et {1 18 PRI | DU

Salaries....z
Wage-earners, average number .
Total wages

Meu 16 years and over

$466,497
7,690

$6, 222, 263
664

86, 202, 882
25

BEES L. $19,281 ::'
Children, under 16 year: 1 .
ALY eeeeninenannns $100
Miscellaneous expenses. $29, 064
Cost of materialsused......cvveeiiisiines $3, 805 326 $403, 863 842,2
zmue1 of products, including repairing ..| 811, 084 812 |  $2,276,705 884.7
essels:
00 a1, R UOUs N £ 3 | O
Tonnuge 24,956 floursunnens
Value . $1,705,857 |lneeenaaaan
2479 50 || 1,258.0
2§115, 822 $50, 000 180.6
O] $20,000 [l .enenn.s

“86,470,238 | 8500,848 || 1,10L.9

1 Not reported sejmmtely. 2TIncludes 2 barges, valued at $1,200.

Table 8 shows a large increase in the statistics of gov-
ernmental establishments engaged in shipbuilding and
repairs. In this connection, the fact that several estab-
lishments which are included for 1900 were probably
entered under some other classification in 1890 should
be taken into account. As previously stated, 7 of the
yards reported as governmental shipyards were in exist-
ence and engaged in similar work in 1890, although 4
only appear in the report for that year. The establish-
ments whose reports compose Table 3 are the govern-
mental navy-yards located at Kittery, Me., Boston
(Charlestown), Mass., Brooklyn, N. Y., Philadelphia
(League Island), Pa., Norfolk, Va., Port Royal, 8. C.,
Vallejo (Mare Island), Cal., and Bremerton (Puget
Sound), Wash., and an establishment under the super-
vision of the state of Illinois, engaged in the vepair of
canal boats, locks, gates, etc., at Lockport, IIl.  Table 3
includes the reports of all United States navy-yards,
except that at Washington, D. C., at which yard a very
large proportion of the work done was the manufacture

of ordnance, and the report was classified accordingly,
and the naval station at Pensacola, Fla., where a small
amount of repair work was done, a return of which was
not received.

The work performed at several of the navy-yards
congisted of the repair of naval vessels and the manu-
facture of ships’ boats, small hoats, barges, etc.; the
building and repair of machinery, and the ordnance
and other equipment of the vessels. It was impossible
to make separate reports of each class of work., The
figures presented in Table 8 include, therefore, statis.
tics that do not pertain strictly to shipbuilding or
repairing. The table shows that in 1890 there were
constructed 13 vessels, valued at $1,705,857, with a
total tonnage of 24,958. The reports show no work of
this character in 1900. There were 50 boats made in
1890, valued at $50,000, as compared with 679 in 1900,
valued at $115,322. The figures for 1900 include %
barges, valued at $1,200, made at the Port Royal, S.C,,
yard, the only new constructional work reported, with
the exception of boat building. The figures for 1900
show that almost the entire work consisted of repair-
ing, equipment, etc. In 1890, 74.9 per cent of the
value of the work was new construction, while in 1900,
of the $11,084,312 reported as the value of the products,
$10,918,990, or 99.0 per cent, was the value of repair
work and equipment. In 1890 the tonnage of new
vessels built in Government yards was 24,956, valued
at $1,705,857, an average of $68 per ton, which pre-
cludes the posgibility of such tonnage being warships,
The value of the product as reported by governmental
establishments for 1899 was $8,061,093, which was an
increase of 254.1 per cent over 1890. The increase in-
dicated by the figures for 1900 over 1899 was 86.9 per
cent,

The large capital invested in governmental shipbuild-
ing establishments indicates the costliness of such mod-
ern equipment, and explains, in a measure, the enormous
investment necessary in private yards to enable them
to successfully engage in the construction of modern
ships of war. The average capital invested in the 8
navy-yards is $6,785,064. This exceeds the total capi-
tal invested in shipbuilding in the United States in 1850
by $1,411,925.

Table 4 presents the comparative statistics for iron
and steel shipbuilding for 1890 and 1900.
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TABLE 4.—~COMPARATIVE SUMMARY, TRON AND STEEL
SHIPBUILDING, 1890 AND 1900, WITH PER CENT OF
INCREASE.

Per cent
1900 1890 of in-

crease,
Number of establishments . 44 18 144.4
Capital .- $59, 839,500 | $10,712,028 468, 6
Salaried officials, clerks, ete., number 85 1138 521.0
SAIATICS. it i e eeaees #1, 411, 863 1$201,105
Wage-earners, avergge number.......... B 5 8,1

Total Wages . . .ccuoieiaerieaiieaenas

5 165
94, 8883, 665
Men, 16 years and over. 3

)
$16, 231, 311
29, 940

el
Wages . iovireiiaeensens $16, 045, 494 4
‘Women, 16 years and ov 17 2
WREES v viiriaceinenas $4, 908 2
Children, under 16 year: 049 2)
WAEES e ceeneieniiniannns $180, 909 2
Miscellaneous expenses .. $2, 642, 690 $646,136
Cost of materigls Nsed..covreiaeieanses $28, b8, H49 $6, 256, 906
%aluoi of produets, including repalring ..| 50,367,739 | $13, 012,266
essels;
NUmber .t e iiieenciiiiai e iinaneees 134 88
Tonnage—
Gross 262, 516 8193,973
186,509 |oeivarernnnn.
$26, 454,948 | $11,560, 846

1Includes proprietors and firm members, with their salaries; number only
repggl}%c% ;2})1091(‘)83 dbgé;pr{lg[tl ti(r;lcl.udec'i in this table. (See Table 21.)

8Kind of tonnage not specified in 1890.

Table 4 discloses a remarkable growth in the number
of establishments, capital invested, wage-earners em-
ployed, wages paid, cost of materials, and value of
products. The statistics indicate not only that this
branch of the industry increased largely in all the essen-
tial items of information, but that the individual estahb-
lishments have enlarged their productive capacity by
investments in improved machinery equipment, and by
extensions of their plants. The capital per establish-
mentin 1890 averaged $595,112, and in 1900, $1,359,990,
an increase of 128.5 per cent. The average number of

wage-earners to each establishment in 1890 was 454;

in 1900 it was 702, an increase of 54.6 per cent. The
average value of product per establishment in 1890
was $722,904; in 1900 it was $1,144,721, an increase in
value per establishment of 58.4 per cent. The value of
the new iron and steel vessels constructed in 1890 was
88.8 per cent of the total value of the products; in
1900 only 50.5 per cent of the product was represented
in new construction. The increase in the value of the
products in this branch of the industry in 1900 over 1890
was 287.1 per cent, yet the number of vessels con-
structed increased only from 88 to 134, or 52.8 per cent.
The value of the new construction was 120.4 per cent
greater in 1900 than in 1890.

The new tonnage constructed in the iron and steel
branch of the industry in 1890 was 123,973, but whether
gross or net is unknown. In.view of this uncertainty,
but little value can be attached to any comparative
deductions as to the value of iron and steel vessels per
ton in 1900 as compared with 1890. Assuming that the
tonnage statistics for the census of 1890 were for gross
measurement, the value per ton was $93.17, while it is
shown that the value in 1900 was $96.97 per gross ton
of the iron and steel vessels constructed. In view of
the great reduction in the cost of iron and steel during
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the past ten years, it is not reasonable to suppose that
there has been an actual increase in the cost per ton of
vessels constructed from these materials; on the con-
trary, there has been a substantial decline. It is
believed that in some cases gross and in others net ton-
nage was reported in 1890, without any distinction.

The increase in capital invested in the iron and steel
branch of the industry, for the decade ending with 1900,
was $49,127,539, or 458.6 per cent. The capital in the
whole industry increased only $50,099,809, or 183.8 per
cent, which indicates what an insignificant increase was
made in this respect in the wooden-shipbuilding branch.
The increase in the value of shipbuilding products in
both branches of the industry from 1890 to 1900 was
$36,512,748, or 95.9 per cent. Theincrease in the value
of iron and steel shipbuilding products alone was
$37,855,478.  Wooden shipbuilding, therefore, suffered
an actual decrease.

Table 5 presents the comparative statistics for wooden
shipbuilding for 1890 and 1900.

TasLe 5.~COMPARATIVE SUMMARY, WOODEN SHIP AND
BOAT BUILDING, 1890 AND 1900, WITH PER CENT OF
INCREASE.

Per cent

1900 1800 of in-

crease,
Number of establishments .......cvvenees 1,072 9 8.5
Clll[)l o . .| $17,528,146 |. §16,550, 869 6.9
Salaried officials, clerks, ete., number.... 550 1985 244,92
[STTTR 1T RO, 596,674 18908, 765 284.0
Wage-earners, average number . .- 16,875 14,116 12,5
TOt] WREES «coninannnareecnnnnen 4
Men, 16 years and over. 185, B wes

WOEES covevneiiinininan

$1, 042, 971 36, 416

Miscellanenns expenses .. .-
Cost of materinlsused.....ccouvvuciveronn $9,901,223 | $10, 264, 841 28,5
gnlue1 of products, including repairing ..] $24,210,419 [ $25, 058,144 23,4

esgels:

NUMDBeY e iiiraarsesnnnnnacananannns 1,958 1,266 54,4
425,165 4360, 667 17.9
866,880 [eeresecasasase|laseraraans
$10, 300,971 | $12, 933,149 220,4
16,448 18,689 . 217.3
$1, 9072, 825 $1, 392,084 41,7

1Includes proprietors and firm members, with their salaries; number only
reported in 1900, but not included in this table. (See Table 22.)

2 Decrense.

8Not reported separately,

41Kind of tonnage not specifled in 1890,

The statistics presented in Table 5 include not only
wooden shipbuilding and repairing, but also the manu-
facture of boats, oars, masts, and spars. Subsidiary
tables, presented elsewhere in this report, will show
what part these minor or auxiliary industries form of
the whole. .

Several items in the foregoing table show a decrease.
While there has been an increase .during the decade of
8.5 per cent in the number of establishments and 5.9 per
cent in the capital, there has been a decrease of 435, or
44.2 per cent, in the number of salaried officials, clerks,
ete., and of $307,091, or 84 per cent, in the salaries
paid, with comparatively slight increases in the number
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of wage-earners and in wages paid. The decrease in
cost of materials was $363,118, or 3.5 per cent, and
in value of products it was $842,725, or 3.4 per cent.
‘While the number of vessels built increased 688, or 54.4
per cent, their value decreased $2,632,178, or 20.4 per
cent, showing that the use of wood in shipbuilding is
being restricted to smaller vessels than formerly. It
is impracticable, however, to make reliable comparisons
between the tonnage of wooden vessels built in 1900
and in 1890, for the same reason as in the iron and steel

branch of the industry, that the tonnage at the former
census was reported in one item, no distinction heing
made between grossand net. Assuming, however, that
gross tonnage was reported, the average tonnage per
vessel was 285 in 1890, compared with 218 in 1900. In
the latter year the value of wooden construction was
$24.23 per gross ton or $28.91 per net ton.

Table 6 is a comparative summary by states of the
totals for the shipbuilding industry in the census years
1890 and 1900.

TasLe 6. —COMPARATIVE SUMMARY, BY STATES: 1890 AND 1800.

. SALARIED OFFICIALS, . e
N[llﬂltb%l‘ CLERKS, ETC. ’ WAGE-EARNERS. Miscella- Cost of V&]&JG of
ol estab- cst o roducts,
BTATEE. Year. | 7 jigh. Capital. exli)e:r};sea materinls Elelud_lng
ments. Number.| Salaries. éggggf Totrl wages. . used, repajring.

Uited StALEB. couurenreeeermmnnnserrsnnes 1900 1,116 | 77,862,701 1,407 | $2,008,537 || 48,781 | $24,839,108 || 93,685,661 | $33,486,772 | $7¢,578, 158

1890 1,006 | 27,262,892 || 11,123 | 11,104,870 || 22,143 | 13,083,049 || 1,392,651 | 16,521,246 | 38, 0065, 410

AJEBAIIA ceneiveeeeiriinaseeeneeaemnnsannees 1900 6 146, 946 3 4,300 203 | - 101,508 6,022 76,767 240,242
1590 5 37, 750 3 750 82 24,324 1,085 9,493 38, 701

COMIOITIR v vveeeeeersee e meemnenmransenseeees 1900 al  5,776,58 97| 147,948 3,649 | 2,980,604 (| 518,200 | 8,234,804 | 6,736,686
1890 82| 1,053,198 15 60,146 1,467 | 1,158,843 || 878,104 | 1,212,671 | 3, 148,688

CODNECHTUL «eeeeeeevemeeecaeenneenanemarans 1900 35 601,871 12 14,012 915 451,086 13,520 680,213 | 1,227,120
1890 29 504, 941 28 27,904 624 348,218 20,468 535,008 | 1,068,801

DelaWATE . mneermsnmnneemmaens e eaeanan 1960 1| 2,296,811 97| 124,010 2,031 992,449 || 122,267 | 1,504,918 | 3,004,366
1890 1] 1,745,213 43 98,174 1,759 800,977 69, 819 36,079 | 2,044,318

District of COIUMBIA «..vueverennerenssanseeens 190 |- 8 14,465 17 11,480 154 6,989 24,980
1880 4 15,67 14 8,410 854 9,040 28,765

FIOHAR +1eavveerseermrnneenerranessesnsvnnnnes 1900 16 284, 159 u 15,250 827 125,509 16,385 167, 461 409,991
1890 16 93,156 7 8,740 69 29, 881 2,083 21,702 63, 020

GEOTBIB . 1veevvernerrevenneeerennnsnsennnnnnne 1900 4 16,170 2 1,400 190 516 680 12,650 23, 600
1890 4 156,100 8 6, 080 12 55, 054 9,384 45,716 126, 300

THROIS . oeeeeieesvreens. R S 1800 181 1,972,220 33 83, 550 1,359 670, 658 53,761 952,960 | 2,331,659
1890 10 635, 489 16 15,165 316 171, 866 11,728 148,127 191,815

INAIBTA 1vnncerernrnnrnsensersnnenioenaeansnss +1900 15 480,907 18 58, 620 403 189,179 42,461 296, 143 675,207
1890 11 871, 860 8 6,794 p43 246,939 7,722 204,220 551, 640

TOWR «evunevnrrnnemianssassrennaeaamnnseannen 1900 11 69,996 12 11,900 214 79,460 65,417 60,578 201, 025
, 1890 5 38, 850 3 1,825 45 25,101 3,907 29, 820 78, 144

KEBLUCKY aveererneereessannnreomieaeaneennns 1900 10 60,377 6 8,785 104 48,090 7,804 20,775 97,492
; 1890 29 63, 511 26 16,612 62 25, 965 8,167 81,676 95, 545

LOUSIANG «oeeerererenrimneeneeesassseneranas 1900 16 212, 643 ‘o3l 15,932 247 105,196 9,782 71,621 250,307
1880 13 368, 218 17 16,104 175 104, 451 18,227 71,260 220, 645

Maine....... teeeeree et reaeretreneaaaeas 1900 | 17| 2,819,083 54| 67,988 2,206 | 1,219,667 || 109,672 [ 2,022,557 | 8,777,068
1890 8 | 1,027,756 89 65,721 1,450 771,004 || 109,082 | 1,428,175 | 2;818, 5665

MATPIANA aereranrnrnnnrmnrrrnneeeennnersnnns 1900 47| 4,446,003 95| 105,442 2,616 | 1,517,705 || 141,666 | 1,798,504 | 4,161,525
1890 341 1,815 262 82 28, 859 10043 620, 483 92,677 727,457 | 1,737,614

MASSACHUREES v v veeenrenssssemennnnssnienons 1900 195 1 2,149,201 80 79,046 1,606 | 1,035,908 || 281,769 | 1,357,400 | 8,057,454
1890 147 | 1,239,098 112 96,961 1,076 768, 967 71, 604 800,405 | 2,248, 647

MACIZAT . eeeer e eeciniieeneire e eaaneae 11500 © 64| 8,808,019 8 76,388 2,016 | 1,313,887 || 209,585 | 2,197,883 | 4,432,101
1890 62| 3,266,472 93 sL,001 || . 20101 | 10185 201 07,736 | 2,800,200 | 4,710,108

MINDESOt eevenrneeerssinnnnseennnsismnnsenans 1900 2% 161,967 7 7,580 137 74,317 11, 401 84,962 228,971
1860 20 521,873 11 9,024 308 168, 684 2! 570 829,412 542, 440

MASSIEEPD e e e eeeneireanece et emeeeveranes e s 1900 18 54,885 5 4,500 73 46,452 1,829 46,376 115,744
: 1880 ) 8, 554, 2 764 " 14,978 157 7,495 28, 425
MIBSOUR 1 - ceeesvveneasneeerneserannnemnnnanns 1900 10 25,930 3 3,070 66 45,900 6,842 © 81,014 03, 867
1890 5 125, 625 1 11,281 346 147, 848 18, 067 145,707 417,236

New HampshiTe....ocuneemeeemrereimneaevannns a0 8 10,685 |evranennnnleneeneenenns b 3,600 368 2,625 9,798
NEW JOIBEY .o erreveeereemeensereeeenaneersaens 1900 68| 3,680,882 128|  168,027 2,874 | 1,702,200 || 868,027] 1,049,610 | 4,810,470
1890 62| 2165104 70 73,499 1,116 817,200 80,200 | 1,140,462 | 2,502,420

NEW YOIK 1 ruremeerrnnensrennnreiennsesnonanns 1900 27| 9,675,080 197 | 265,349 5,672 | 8,181,050 || 800,415 |  8,115,9%7 | 8,047,371
; 1890 216 | 4,281,884 235 | 278,245 3,303 | 2,897,611 || 166,442 | 2,267,301 | 0,154,458
Notth Caroling............. teereirernirernanns 1900 14 73,760 2 1,200 73 34,782 9,604 21,958 | 77,528
1890 16 76,978 12 8,496 126 41,088 8,423 80, 306 101,515
OBIO.veeneeeemmnieerrneanes fevas cerrenas 1900 33| 5,156,440 68| 125,545 || 8,117{ 1,650,775 || 218,805 | 1,486,450 | 8,014,714
1890 44| 2,050,811 48|  128'967 |l 2,670 | 1,802 246 86,986 | 1,750,989 | 3,804,838
OT6EOn 1vvvveeann rramsenerensersenenaneeroanea) 1000 17 502, 564 28 39,600 || - sy 361, 857 46, 641 623,189 | 1,287,385
‘ 1890 14 805, 220 9 7,597 199 127,625 9, 508 119, 036 '§20, 715

1Includes proprietors and firm members, with their salaries; number only reported in 1800, bhut not included in this table, (See Tables 21 and 22.)
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TasLE 6.—COMPARATIVE SUMMARY, BY STATES: 1890 AND 1900—Continued.
SALARTED OFFICIALS, T A RN
Number CLERKS, 2TC. WAGEBAINERS: Miscella- Cost of Value of

BTATES. Year. oilgsltle}b- Capital, neous materials ipro]dtégts,

mlsn ts A expenses. used. rréc u\iriltlllg

cnis. Number.| Salaries. nggggﬁ Total wages. P &

l N
Pennsylvanis .. oo o.iiiiiiiiiii i, 1900 38| $14,141,482 161 $253, 901 7,077 $3, 544,945 $630, 163 7,178,201 | $14, 498,168 -

1890 32 2,443,063 47 76, 096 1,975 1,189, 780 82,941 1,769, 582 3,239, 770
RhodeTsland. ... ...ciiioinaciaiaanenaaainl| 1900 21 700, 847 28 45, 534 762 441, 358 189, 217 470,163 1,284,333
) 1890 15. 316, 665 16 15,980 184 117,473 5,271 68, 900 238, 626

South Carolina....... evemrmmcneseantanninannn R4V PR DU | FEPURPPU AR | EUUUUPDE R | RSO FRRP N AP
1890 46, 762 186,130
TeNNessee cuueeenmsrreseecaneciessnrsrenonnnnn 1900 8,710 8,007
LS UPOON AR | SO IOt SR IO SNl FSUTTRUT DR IR
Texas........ N esensanaunn aasaesanrereer e 1900 80, 846 126,446
1860 12, 808 20,777

Vermont veveevnerrrmmniniecrsmcessnrrarnnnnnns L O | L O | PO POy Py
1890 3 8, 950 2 312 12 4,260 153 2, 859 8,289

23 11 0T R 1900 29 14,824,884 93 298, 961 5§, 569 2,526,121 224,144 2,948, 317 6, 162, 962
' ) 1890 17 310, 726 16 9,988 194 89,706 4,436 83,604 297,000
Washington ... coviiiiviiienrornennanacaancenen 1900 87 766, 909 33 38,014 842 668, 985 51,763 802, 529 1,728, 476
‘ 1890 17 165, 620 15 1271 it 81,505 5, 037 48, 885 &8, 685

West Virginia c.oovvveeniirneicniiiiinnanins 1900 4 48, 455 4 1,575 53 20, 204 1,780 19, 354 561,170
1890 4 21,803 2 700 55 186, 850 2,307 8,262 38,980

R 10313 6 « P, 1900 80 2,278,952 36 87,561 935 860, 880 83,012 807, 689 1,001,372
1890 16 544,828 26 28, 206 285 176, 7499 11,167 178, 851 463,120

Al other states..ovueeniieiaiiiiicnetrcanennnn 21900 8 40,210 [lavusensrns]nanenornnnns 64 21,710 698 11,441 66,137
. 81890 2 2,280 fle e 13 6,942 450 6,295 19, 000

. 1Included in “all other states.”

¢Includes states having less than 8 establishments, distributed as follows: Arkansas, 1; Idaho, 1; South Carolina, 2; Vermont, 2.
8Includes states having less than 8 establishments, distributed as follows: Arkansas, 1; Tennessee, 1,

Table 6 shows the totals for the industry for 1900 in
33 states, of which the following 17 reported either
a capital or products of more than $1,000,000 each:
California, Connecticut, Delaware, Illinois, Maine,
Maryland, Massachusetts, Michigan,” New Jersey,
New York, Ohio, Oregon, Pennsylvania, Rhode Island,
Virginia, Washington, and Wisconsin. Of these states,
8 are located on the Pacific coast, 4 on the Great Lakes,
and 10 on the Atlantic, although bhoth New York and
Pennsylvania have ports on the Great Lakes. All of
the above states show gratifying increases, with the
exception of Michigan and Ohio, which show decreases
in cost of materials and value of products. The per-
centages of increase or decrease during the decade for
the foregoing states, in capital, wages paid, cost of
materials used, and value of products, are shown in the
following statement:

PERCENTAGE OF INCREASE,
BTATES, Cost of

X h lue of

Capital, | Wages, mtlmlg%l&uls Xr%dgcts.

Californin vooveeiiiiiiniaiiiiiiannnina 195.7 04,1 186.8 114.0
Connecticut ...... 6.5 29,5 27.1 16.5
Delaware......... 27,6 23.9 90,6 47,0
Illinols ... 208,9 290,2 543.8 4562.8
Malne .... 174,83 66.8 42,1 34.0
Maryland .. 288.0 144.8 148.9 189.6
Massachuset 73,8 84.7 52,4 36.0
Michigan. 19,2 13.4 14,56 15.9
New Jerse 70.3 119,3 70,9 83.6
New York 126.0 36.1 87.4 40,9
Ohio...... 74.7 18,6 120.4 15,0
Oregon —nveenaenne 94,1 183.1 428.5 301, 4
Penngylvania .... 478,8 211,0 807.7 847.4
Rhode Island. ... 121, 3 275.7 582.4 415.1
Virginia....oooenee 4,671,0 | 2,714.9 3,416.8 1,975.1
Washington...... vees . 802, 578, 1,086.1 813.4
Wisconsin............ veensas Cevesreas 317, 4 103,8 2. 186.7

1 Decrease.

Of the states included in the above statement, notable
advances have been made in Virginia, Pennsylvania,
INinois, Maryland, California, Washington, Oregon,
and New Jersey.

During the last decade Virginia has advanced from a
position of comparatively small importance to a place
among the leading shipbuilding states. In 1900 this
state was first in the amount of capital invested, third
in the number of wage-earners and in wages paid, and
fourth in the value of products. Its capital invested
in shipbuilding has increased from less than a third of
a million in 1890 to nearly fifteen millions in 1900, and

is two and one-third times as great as the entire capital

invested in the industry in New England, more than
double the entire capital so invested on the Pacific coast,
and almost equal to the entire amount of capital invested
in shipbuilding on the Great Lakes. When the prolifie
development in the shipbuilding industry upon the Great
Lakes—a development that has challenged the atten-
tion of the entire shipbuilding world for move than a
decade—is taken into consideration, this comparison
seems to indicate the future development and import-
ance of Virginia as a great shipbuilding center.

The amount of capital invested in shipbuilding in
llinois was 208.9 per cent greater in 1900 than in 1890,
the number of wage-earners increased 331.4 per cent,
and the wages 290.2 per cent; the increase in the cost
of materials used was 543.8 per cent and in the value
of products 452.8 per cent,

‘In California the capital increased 195.7 per cent in
1900 over 1890, the number of wage-earners 141.9 per
cent, the total amount of wages paid 94.1 per cent, the
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cost of materials used 166.8 per cent, and the value of
products 114 per cent.

In Delaware the capital showed an increase for 1900
over 1890 of 27.6 per cent, number of wage-earners
15.5 per cent, wages paid 23.9 per cent, cost of mate-
rials used 90.6 per cent, and value of products 47 per
cent,

In Maine the capital increased during the decade 174.3
per cent, the number of wage-earners 52.8 per cent,
wages paid 56.8 per cent, cost of materials used 42.1
per cent, and value of products 34 per cent,

In Maryland the capital increased 238 per cent, the
number of wage-earners 150.7 per cent, wages paid
144.6 per cent, cost of materials nsed 143.9 per cent,
and value of products 139.5 per cent.

In Massachusetts the capital increased 78.8 per cent,
the number of wage-earners 49.3 per cent, wages paid
84.7 per cent, cost of materials used 52.4 per cent, and
value of products 36 per cent. ]

In Michigan the capital increased 19.2 per cent, the
number of wage-earners 33.1 per cent, and wages paid
13.4 per cent; the cost of materials used and value of
products decreased 4.5 per cent and 5.9 per cent,
respectively.

In New Jersey the capital invested increased 70.8 per
eent, the number of wage-earners 157.5 per cent, wages
paid 119.3 per cent, cost of materials used 70.9 per cent,
and value of products 85.6 per cent.

In New York there was an increase of 126 per cent
in capital invested, 68.7 per cent in the number of wage-
earners, 36.1 per cent in wages paid, 87.4 per cent in
cost of materials, and 40.5 per cent in value of products.
New York ranks third in the amount of capital invested
in shipbuilding, second in the number of wage-earners
and amount of wages paid, third in the cost of materials
used, and second in the value of products. There were
employed in this state only three more wage-earners

than, during the same year, in Virginia. The amount

of wages paid, however, in the former state exceeded
that in the latter by $656,838.

In Ohio the capital increased 74.7 per cent, number
of wage-earners 16.3 per cent, and wages paid 18.6 per
cent; the cost of materials used and value of products
decreased 29.4 per cent and 5 per cent, respectively.
It is a singular fact that there should be so large an
increase in the amount of capital invested in shipbuild-
ing in this state coincident with a decrease in the value
of the products between 1890 and 1900,

In Pennsylvania there was an increase of 478.8 per
cent in capital invested, 258.8 per cent in the number
of wage-earners, 211 per cent in wages, 807.7 per cent
in the cost of materials used, and 847.4 per cent in the
value of products.

In Virginia there was an increase of 4,671 per cent
in the capital invested in 1900 over 1890, 2,770.6 per
cent in the number of wage-earners, 2,714.9 per cent in
wages paid, 3,416.8 per cent in the cost of materials
used, and 1,975.1 per cent in the value of products.

For the reason previously pointed out, that an omis-
sion of considerable importance occurred in the statistics
for Pennsylvania at the census of 1890, any comparison
hetween the figures for the two censuses will be of little
value. According to the figures for 1900, Pennsylvania
is second in the amount of capital invested in shipbuild-
ing, and first in the number of wage-earners and wages
paid and in the value of products. Notwithstanding
the omissions from the figures for 1890 it can be stated
with certainty that the growth of the industry in this
state has been considerable. Table 6 shows also that

| California, Washington, Oregon, Illinois, Maryland,

New Jersey, and Wisconsin have made considerable
increases. On the Pacific coast Washington and Ore-
gon have shared with California the expansion in the
shipbuilding industry, their percentages of increase
being as follows: Washington, capital invested, 392.8;
wages paid, 578.3; cost of materials, 1,065.1; value of
products, 813.4; Oregon, capital invested, 94.1; wages
paid, 183.1; cost of materials, 423.5; value of products,
801.4. The remarkable growth of the industry in the
Pacific states is due in part to their large forests of
the finest shipbuilding timber, Decreases, both in cap-

ital invested and in value of products, are shown in the

District of Columbia, Georgia, Minnesota, Missouri,
North Carolina, South Carolina, and Vermont. In
Michigan the capital increased 19.2 per cent, while the
value of products decreased 5.9 per cent, and in Ohio
the capital increased 74.7 per cent, while the value of
products decreased 5 per cent. '

The rank, with respect to the principal items of infor-
mation at the censuses of 1890 and 1900, of states
reporting either capital or products in shipbuilding to
the value of more than $1,000,000 in 1900, is given in
the following statement, the number indicating the
rank:

WAGE-EARNERS,
Cost of

Capital. materfals | _valueof
Average Total . used. produets. .
STATES, number, | wages,

1900 | 1890 || 1900 | 1890 | 1900 | 1890}) 1900| 1800 | 1900 | 1890
Galifornia ,..... 4 [ 4 4 4 2 6 3 [
Connecticut....| 16 12 14 il 14 11 14 11 16 11
Delaware....... 11 7 10 5 11 7 9 9 11 9
I1HNois ..vveuene. 18 11 12 14 12 14 12 15 12 16
Maine ...ccovna. 9 10 9 7 9 8 6 5 8 6
Maryland ._.... 6 8 8 10 q 10 8 10 7 10
Masgachusetts..] 12 9 11 9 10 9 10 8 10 8
Michigan....... 7 2 6 3 8 3 b 1 6 2
New Jersey..... 8 5 7 8 B 8 7 7 5 ki
New York....... 8 1 2 1 2 1 3 2 2 1
[0) /31 VO, 8 8 b 2 6 2 11 4 9 8
Oregon -.....eus 17 19 17 17 16 17 15 17 14 17
Pennsylvania .. 2 4 1 4 1 ] 1 3 1 4
Rhode Island...| 15 17 16 19 16 18 16 20 b 19
Virginia ........ 1 18 3 18 3 20 4’1 18 4 18
Washington....} 14 21 16 21 13 21 13 21 13 21
Wisconsin ...... 10 13 13 16 hv4 18 17 14 17 14

It is probable that the contest for primacy in ship-
building during the next decade will be between the
Delaware River and the Chesapeake Bay districts.
The capital invested in shipbuilding on the Delaware
River in 1900 was $16,756,690, and the value of the prod-
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ucts $18,013,279.  On Chesapeake Bay the capital was
$19,262,198, and the value of the products $10,263,345.
The figures for the Delaware River distriet do not
include a new shipbuilding plant of large proportions,
the capital invested in which runs into the millions, but
which was not in operation during the census year.
The value of the shipbuilding products of the Great
Liakes was almost double that of Virginia, and consider-
ably larger than that of the Chesapeake Bay district as
a whole. It was, however, less than two-thirds of that
of the Delaware River district. The capital invested
in shipbuilding on the shores of the Delaware River
and of Chesapeake Bay is nearly one-half of the capital
invested in the industry in the United States, and the
value of the products of these districts is more than
three-eighths that of the whole country. There can be
no doubt, in view of the above facts, that these two
sections’ possess attractions and advantages which may
in time materially help in advancing the United States
to a leading position among shipbuilding nations.

Table 7 presents for the United States the quantity
and cost of the principal materials used, the cost of all
other materials, and the number and value of steam and
sailing vessels and barges built, the value of all other
products, and the amount received for repair work;
algo the number of establishments reporting for 1899
and 1900, with the value of products for both years,
for iron and steel shipbuilding.

TABLE T.—MATERIALS AND PRODUCTS, IRON AND STEEL
SHIPBUILDING: 1900.

MATERIALS USED, PRODUCTS,
Total cost aaneenann.. $28, 685, 549 Total value ........ $50, 867,739
Lumber, all kinds,includ- Vessela:
ing logs timber, and Steam, number....... 128
knees. thousand’ feet Gross tonnage....| 237,879
B.M oo 267, 953 Net tonnage ..... 164,818
101 1,841,113 Value .. .ooueuee. $24, 311, 843
Pig and scrap 1ron tons . Sailing, number...... 8
0SE w v eveversinenannnan 3395, 091 Gross tonnage. . 21, 085
Tron xmd steel plates, Net tonnage -.... 18,348
beams, angles, forgings, Value...oovuenens $962, 600
holts, sp kes rivets, Barges, number...... B
girders, castmgs, ete., Gross tonnage.. 4,052
pounds.....o..iicenn.... 376, 383, 913 Net tonnage ..... 3,848
CoSbuniinereienennnnaan 311 878 297 Value............ $181, 000
Anchers and chains pur- All other productq ....... $12, 609, 886
chased ........... 0. ... $168,726 || Amount received for re-
Cordage: pairwork ........vuun.. $12, 302, 960
ere, feet ............. 638,175 || Comparison of products:
............... !572 791 Number of establish-
Mamla. and hemp, mentsreporting for
pounds.............. 978, 283 both years ......... 41
COSberrnnnnennnnnen 3\142 138 Value for censugyear.| $46,262,750
All other ma.termls ....... $9, 587 898 Yalue for preceding
business year ...... $25, 222, 512

Table 7 shows that the value of the products of iron
and steel shipbuilding establishments was $50,367,739, of
which $24,311,843 represents the value of steam ves-
sels, $962,600 that of sailing vessels, and $181,000 that
of barges. The production of sailing vessels is almost
equally divided between two states, one on the Great
Lakes and the other on the Atlantic coast. The steam
vessels, including steam launches, numbered 123, aggre-
gating 237,879 gross and 164,318 net tons. The sail-
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ing vessels numbered 6, having a total of 21,085 gross
and 18,348 net tons, and the barges 5, with a total of
4,052 gross and 3,848 net tons. More than one-half
of the value of products was the value of new construc-
tion; about one-fourth, or $12,302,960, the value of
repairs; and the remainder, $12,609,836, the value of
unfinished construction and repairs.

Reference to Table 21 shows that of the 6 states sepa-
rately reported, Michigan shows the minimum value
per gross ton of construction, the average per gross
ton heing $61.84, and the maximum average of size,
4,291 tons for the 8 iron and steel vessels built. In
Massachusetts and New Jersey, where the maximum
value per gross tonis shown, the ayerage tonnage per
vegsel was smallest. In Massachusetts the value aver-
aged $255 per gross ton, the 3 vessels averaging 533
gross tons. In New Jersey the average value per gross
ton was $242.27, the 10 vessels averaging 348 gross tons.
In these 2 states the construction of river steamboats,
yachts, and Government torpedo boats may account for
the higher average value per gross ton. In New York,
where the size of the vessels built closely approximates
to that of those built in Massachusetts, the value per
gross ton was not one-half that in the latter state. In
Pennsylvania, where several large warships were built,
the value per gross ton averaged only $104.48, and the
size 3,850 gross tons, for the 22 vessels built.

In New Jersey and New York steel barges were built—
1 in the former and 3 in the latter. That in New Jer-
sey, of 500 gross tons, shows a value of $80 per gross
ton, while those in New York, averaging 1,167 gross
tons, were valued at $38.55 per gross ton.

In view of these wide variations in the value of ves-
sels gimilar in size or type, deductions as to average
value per gross ton for the United States possess no
significance.

The following is a statement of the number and value
of iron and steel vessels built in each state:

STATE, }{%‘;‘ Value, STATE, }{J‘é"’f‘ Value,

United States..| 184 [$25,454,943 Massnc]msetts PPN 3 08,
- %\qf[ichi ............ 1? 2, %gg, 500

Californis ........... 4] 1,460,000 || {EW LAIEEY - :
Delaware. . 13| 1,908,390 || New Vork.. ] e 000

Florida. ... 1 R 5 ban
Hinols . 81 S48 Pennsylvania 22| 8,849,020
Towa 5 298 g Washington . .. 2 93,000
Maine ... ol 724, 600 || VISCONAIN «eeunenne 11 5, 268, 500
Marylond .....o000 14 | 1,780,542 || VgD oo 0 2,644,885

The above statement preaénts, by states, items of
chief importance not in all cases disclosed in Table 21,
which shows the detailed statistics for the industry.
Inagmuch as the construction of iron and steel vessels
has, during the census year, for the first time exceeded
in value that of wooden vessels, the data shown in the
statement will afford opportunities for comparisons in
future censuses of the growth, by states, in this, the more
important branch of the industry,
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For 41 of the 44 establishments the value of products
was reported for both 1899 and 1900. For the latter
year this was $46,262,750, or 91.8 per cent of the total
value of products of all the 44 establishments. In the
preceding year the value of products of these 41 estab-
lishments was $25,222,512. In every state except Wis-
consin there was an increase in the value of products in
1900 over 1899, the aggregate increase for these 41
establishments being 83.4 per cent. Upon this basis
the value of products in 1899 increased 111.2 per cent
over 1890, while the value of the products in 1900
increased 287.1 per cent over 1890. It can be stated,
therefore, that while the value of the products of the
iron and steel branch of the industry little more than
doubled in the nine years preceding the census year, it
nearly doubled again in 1900, although there seems to
have been but 1 iron and steel shipbuilding plant estab-
lished in the latter year. This seems to indicate that
the establishments were only operated atabout one-half
their capacity in 1899 and that the great expansion in
iron and steel shipbuilding has but just commenced.

Of the $23,585,549 expended for materials in iron

and steel shipbuilding, $11,878,297 was for 375,388,913
pounds of iron and steel plates, beams, angles, forgings,
bolts, spikes, rivets, girders, castings, etc.; $1,341,118
for lumber of all kinds, including logs, timbers, and
knees, the lumber measuring 267,958,000 feet, board
measure; and $395,091 for 22,639 tons of pig and scrap
iron. :
Table 21 comprehends the entire-iron and steel ship-
building industry, as conducted in private establish-
ments. The number of such establishments was 44, of
which 26 were located in six states—Maryland, Massa-
chusetts, Michigan, New Jersey, New York, and Penn-
sylvania—the remaining 18 being located in California,
Delaware, Florida, Illinois, Indiana, Jowa, Maine, Ohio,
Oregon, Rhode Island, Virginia, Washington, and Wis-
consin, The statistics for this latter group of states
are not separately reported, for the reason that there
are less than three establishments in each state.

Of the total number of establishments, 4 are owned
by individuals, 5 by firms and limited partnerships, and
35 by incorporated companies.

Of the capital, amounting to $59,839,555, invested
in the iron and steel shipbuilding industry, §32,624,784
represents the value of the plants, consisting of land,
$9,614,552; buildings, $10,925,216; machinery, tools,
and implements, $12,085,016; and cash on hand, bills
receivable, unsettled ledger accounts, raw materials,
stock in process of manufacture, finished products on
hand, and other sundries, $27,214,771.

Table 21 also shows the number of proprietors and
firm members, and officers of corporations, and general
superintendents, managers, clerks, and salesmen with
their salaries, and wage-earners by sex, with the amounts
paid in wages. :

The average number of wage-earners employed dur-
ing each month is stated, there being comparatively
small variations in the several months, although in a few
cases, in certain states, the variations are greater than
in others, the changes being apparently due rather to
the demands of the industry than to climatic or other
unusual causes,

It is also shown that in this branch of the industry
no materials are purchased in the raw state. Separate
items are given showing the amounts paid for fuel, rent
of power and heat, mill supplies, all other materials,
and freight. Other miscellaneous expenses, such as
rent of works, taxes not including internal revenue,
rent of offices, insurance, interest, internal-revenue tax
and stamps, ordinary repairs of buildings and machinery,
advertising, and other sundries are not reported under
the head of materials; in addition the different kinds of
materials used are separately stated with the quantities,
when possible, and cost.

Table 8 presents for the United States the guantity
and cost of the principal materials used, the cost of =11
other materials, and the number and value of steam
and sailing vessels, barges, canal boats, and small boats,
the value of all other products, and the amount received
for repair work; also the number of establishments
reporting for 1899 and 1900, with the value of products
for both years, for wooden shipbuilding.

TasLe 8.—MATERIALS AND PRODUCTS, WOODEN SHIP
AND BOAT BUILDING: 1900.

MATERIALS USED, PRODUSTH.
»

Total cost..ovuuvnnns $9,901, 223 Total value ........ $24, 210, 419

Lumber, allkinds, includ- ‘Wooden vessels:

ing logs, timber, and Steam, number ...... 596
knees, thousand feet Gross tonnage.... 48,932
M 257, 838 Net tonnage ..... 32,845
COoStaynnerrannanrans $4,890, 728 Value.ooreeraann.. 82,904, 858
Iron and steel plates, Sailing, number ..... 646

beams, angles, forgings, Gross tonnage,... 59,291,

bolts, spikes, rivets, Net tonnage ..... 51, 847
girders, castings, etc., Value....ooevnuen £8, 251,060
POUNAS. ..o 36,277, 081 Barges, number...... 839
(o141 T, 1, 519, 4 Gross tonnage.... 286, 608
Angchors and chains pur- Net tonnage ..... 951, 689
Chased ..ovvevresvnnnnann $152, 830 Value....c..,.... $8, 828,170
Cordage: Canal boats, number. 72
Wire, feet.iiiinniaaa.. 914, 656 Gross tonnage.... 21,434
[0/s1: | SOOI £33, 801 Net tonnage o.... 19,949
Manile and hemp, Value...,ooenies $207, 874

pounds...eeveveann.. 1,436, 929 Small boats, launch-

Cosbeurnmnsacrnanes 8223, 686 es and shirs’, figh-

All other materials. ....... $8,021,228 ing, pleasure, lile,

androw boats, etc.,

number............ 16,448

Value ooooennaannn $1, 972, 826

All other produets....... $1, 070,297
Amount received for re-

pair work..oeeeeoeaeon. $10, 866, 326

Comparison of products:
umber of establish-
mentsreporting for
both years ........- ) 808

Value for censusyenr.| $21,6483,485
Value for preceding
busiiess year ...... $17, 386,228

Of the materials used in wooden shipbuilding, Table
8 shows that $4,890,728 was expended for lumber of
all kinds, including logs, timber, and knees, measur-
ing 257,838,000 feet, hoard measure; and $1,519,450

b
14
!
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for iron and steel materials, welghmg 36,277,081
pounds.

Of the value of products, amounting to %24,210,419,
the sum of $2,994,858 represented the value of 396
steam vessels of 48,932 gross and 82,845 net tons;
$3,251,069, that of 646 sailing vessels of 59,291 gross
and 51,847 net tons; $3,828,170, that of 839 barges of
205,508 gross and 251,689 net tons; $227,874, that of
72 canal boats of 21,434 gross and 19,949 net tons;
&1,972,825, that of 15,448 small hoats; $1,070,207, that
of all other products, consisting of unfinished new
vessels and small Dboats, and unfinished vepairs; and
$10,866,826, that of repair work.

The average value per gross ton of wooden steam
vessels is $61.19, of sailing vessels $54.83, of barges
$12.95, and of canal boats $10.61. There is a wide
variation in different parts of the country in the aver-
age value per gross ton of steam vessels.

Reference to Table 22 shows that in Indiana 20 ves-
sels of a total of 10,159 gross tons averaged $27.28 per
gross ton; in (Jonngctlcut 25 vessels of a total of 1,102
gross tons averaged $37.59; in Wisconsin 12 Vessels of
a total of 382 gross tons averaged $1384.58; in New York
87 vessels of 4,817 gross tons averaged $111.12; in Mich-
igan 17 vessels of a total of 4,710 gross tons averaged
$63.99; in Ohio 15 vessels of a total of 1,262 gross tons
averaged $60.36; in California 28 vessels of a total of
8,022 gross tons averaged $71.52; in Washington 21 ves-
sels of a total of 6,298 gross tons averaged ?&«5( 67; and
in Oregon 16 vessels of a total of 4,899 gross tons aver-
aged 54,30,

In wooden sailing vessels the variations are nearly as
wide. In Massachusetts 128 vessels of a total of 8,889
gross tons averaged $98.74; in New York 85 VLbSGlS of
a total of 1,400 gross tons averaged $99.78; in California
29 vessels of a total of 8,256 gross tons averaged $67.93;
in Washington 80 vessels of a total of 8,963 gross tons
averaged $55,27; in Maine 78 vessels of a total of 26,683
gross tons averaged $40.76; and in Delaware 3 vessels
of a total of 1,600 gross tons averaged $29.38.

The variation is greatest in the values per ton of
barges. In Pennsylvania, 174 barges, averaging 878.6
gross tons, had a value of only $1.90 per gross ton. In
this state, large numbers of roughly built barges are
constructed near Pittshurg for carrying coal down the
Ohio and Mississippi rivers to New Orleans. In Min-
nesota 5 barges of a total of 664 gross tons averaged
$48.84; and in Michigan 2 barges of a total of 1,225
gross tons averaged $49.43. In the two states last
named, the vessels were huilt to withstand the storms
of the Great Lakes. In Maine 84 barges of a total of
25,286 gross tons averaged $30.25; in New York 172
barges of a total of 62,100 gross tons averaged $14.07;
in New Jersey 40 barges of a total of 42,487 gross tons
averaged $8.16; in Connecticut 81 barges of a total of
18,746 gross tons averaged $28.52; and in Delaware 22
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barges of a total of 10,125 gross tons averaged $18,81.
In New Jersey and New York the barges were largely
of the type used in conveying coal around the harbor
of New Yorkand in inland waters; in Maine, Connecti-
cut, and Delaware they were of a heavier type, in some
cases adapted to coast navigation. In California 35
barges of a total of 6,726 gross tons had an average
value of $21.07; and in Washington 116 barges of a
total of 2,478 gross tons had an average value of
$30.63.

Reference to Table 22 shows that in 1900 there were
1,072 private establishments engaged in wooden ship-
building, and in the construction of boats, masts, and
spars, and in the repairing of wooden vessels. As com-
pared with the statistics for wooden shipbuilding for
1890 there is an increase of 84 establishments. From
1890 to 1900 there was a gain in Alabama of 1 estab-
lishment, in California of 8, in Connecticut of 6, in
Idaho of 1, in Tllinois of 7, in Indiana of 8, in Towa of
5, in Loulslam of 2,in Mfune of 30, in Mzuyland of
10 in Minnesota of 6 in MleISSIPPI of 4, in "Missouri
of 5, in New Hampbhue of 6,in New Jelsey of 8, in
New York of 5, in Oregon of 2, in Pennsylvania of 5,
in Rbhode Island of 6, in Tennessee of 2, in Virginia
of 10, in Washington of 20, and in Wisconsin of 18.
There was a loss in the District of Columbia of 1, in
Florida of 1, in Kentucky of 19, in Massachusetts of
25, in Michigan of 10, in North Carolina of 2, in Ohio
of 9, in South Carolina of 6, in Texas of 2, and in

"Vermont of 1.

Not in all cases, however, has a decrease in number
of establishments been accompanied with a loss of cap-
ital or of value of products, and not in every case of
increase in number of establishments has there been a
corresponding increase in capital invested snd in value
of products. In California, while there was an increase
of 8 establishments, there was a decrease of $67,791, or
18.5 per cent, in capital, but an increase of $682,001, or
70.2 per cent, in the value of products. In Connecti-
cut there was an increase of 6 in number of establish-
ments, of $36,930, or 6.5 per cent, in capital invested,
and $178,819, or 16.5 per cent, in the value of products.
In Florida there was a loss of 1 establishment, but an
increase of $56,008, or 6G0.1 percent, in the capital, and
of $186,971, or 274.9 per cent, in the value of products.
In Maine there was an increase of 30 establishments and
of $288,064, or 28 per cent, in capital, but a decrease of
$326,800, or 11.6 per cent, in value of products.
Massachusetts there was a decrease of 25 establish-
ments, of $101,168, or 8.2 per cent, in capital, and of
$488,073, or 21.7 per cent, in value of products. In no
other state was the decrease so great as in Michigan,
the decrease being 10 in number of establishments,
$2,140,617, or 72.7 per cent, in capital, and $2,117,210,
or 60.1 per cent, in value of products. In New Jersey
there was an increase of 8 in number of establishments,

In .
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$200,865, or 21.1 per cent, in capital, but a decrease of
$254,379, or 11.5 per cent, in value of products. In
New York there was an increase of 5 in number of
establishments, with an increase of $2,597,496, or 73.3
per cent, in capital, a Jarger gain in capital than is
shown for any other state in wooden shipbuilding, but
there was a decrease of 25,841 in the value of products.
In Ohio there was a decrease of 9 in number of estab-
lishments, of $559,471, or 66.3 per cent, in capital, and
of $617,857, or 56 per cent, in value of products. In
Oregon, with an increase of 2 in number of establish-
ments, there was a decrease of $178,375, or 58.4 per
cent, in capital, and an increase of $333,670, or 104 per
cent, in value of products. InWashington there was an
increase of 20 in number of establishments, of $494,164,
or 916.5 per cent, in capital, and of $1,378,164, or
1,081 per cent, in value of products. The percentage
of increase in Washington in wooden shipbuilding is
remarkable, being next to that of Virginia in steel
shipbuilding. As in Virginia, so it is in Washington.
The proximity of the coast to the almost inexhaustible
supply of shipbuilding materials is an explanation of
the great growth recorded. 1n Wisconsin there was an
increase of 13 in number of establishment:, of $287,397,
or 52.8 per cent, in capital, and of $244,83%, or 52.9
per cent, in value of products. In Virginia there was
an increase of 10 in number of establishments and of
$10,256, or 8.3 per cent, in capital, with a decrease of
$33,198, or 11.2 per cent, in value of products.

From such conditions as have been shown but very
little intelligible deduction is possible. On the Great
Lakes, with the exception of Wisconsin, the wooden
shipbuilding industry is evidently declining. On the

“Atlantic it holds its own, while on the Pacific coast it

has advanced, owing to large forests of the finest ship-
building timber,

The amount of capital invested in wooden shiphuild-
ing was $17,528,146, of which $9,944,225 was invested
in plant, divided into $3,868,999 for land, $2,182,156
for buildings, and $3,898,070 for machinery, tools, and
implements, leaving the sum of $7,578,921 in cash on
hand, bills receivable, unsettled ledger accounts, raw
materials, stock in process of manufacture, finished
products on hand, and other sundries.

Establishments reporting in 1900 products valued at
$21,643,485, or 89.4 per cent of the total of $24,210,419,
reported also the value of their products for 1899—
$17,386,228. In every state reported separately in
Table 22, except Indiana, Minnesota, and Tennessee,
there was an increase in the value of the products in
1900 over 1899, the aggregate increase being 924.5 per
cent. For certain states the increases from 1899 to
1900 in the value of the products of establishments
reporting for both years were as follows: California,
18.3 per cent; Connecticut, 39.1 per cent; Maine, 46.6
per cent; Massachusetts, 33.2 per cept; New J ersey,

24.5 per cent; New York, 18.5 per cent; and Washing-
ton, 45.3 per cent. At the close of the census year
nearly all the large shipyards in both branches of the
industry were engaged in the construction of vessels
which could not be veported as finished. Careful esti-
mates of the approximate value of such uncompleted
work, based on the labor and materials employed, were
made by the builders. The valuations thus reached are
included in Tables 7, 8, 21, and 22, under ““all other
products.” Thus a large proportion of the total under
that heading represents the value of important steel
shiphuilding operations, while nearly all of the products
so classified are for maritime use and are properly
included in the shipbuilding of the country, The total
value of the unfinished vessels in the large shipyards of
the country at the close of the census year was closely
estimated by the builders, and the aggregate value was
$9,836,897. Reports of this character were received
from 14 establishments, located in the following states:
Connecticut, 1; Delaware, 1; Illinois, 1; Maine, 2; Mary-
land, 1; Michigan, 2; New Jersey, 1; New York, 2;
Ohio, 1; Pennsylvania, 1; Virginia, 1.

Summarizing the new construction of vessels of all
kinds—steam, sailing, barges, and canal boats, both
iron and steel and wooden—there were constructed in
American shipyards during the year ending May 81,
1900, 2,087 vessels of a total of 687,681 gross tons, Of
these, 519, of a total of 286,811 gross tons, were steam;
652, of a total of 80,376 gross tons, were sailing vessels;
844, of a total of 299,560 gross tons, were barges; and
72, of a total of 21,484 gross tons, were canal boats.
Of the 2,087 vessels built, 184, of a total of 262,516
gross tons, were of iron and steel, divided as follows:
123 steam vessels of a total of 237,879 gross tons, 6 sail-
ing vessels of a total of 21,085 gross tons, and 5 canal
boats of a total of 4,052 gross tons. The wooden ves-
sels numbered 1,953, of a total of 425,165 gross tons,
divided as follows: 896 steam vessels of a total of
48,932 gross tons, 646 sailing vessels of a total of 59,291
gross tons, 839 barges of a total of 295,508 gross tons,
and 72 canal boats of a total of 21,484 gross tons.

Tables 9, 10, 11, and 12 present statistics of ship-
building on the Great Lakes, as follows: Table 9, a
summary of all shipbuilding for 1900; Tables 10 and 11,
summaries of iron and steel shipbuilding and wooden
shipbuilding, respectively, for 1900; Table 12, a com-
parative summary of iron and steel shipbuilding for
1890 and 1900, with the percentages of increase.

Tamiz 9.—SUMMARY OF SHIPBUILDING ON THE GREAT
LAKES, WOODEN AND IRON AND STEEL: 1900,

Number of establishments v cii i e i iiiiiinreeernsnnennnneeesans 122
L&) 4 12 1 U $15,185,173
Salaried officials, clerks, etC., MUMDET «.. ot vieecvreeeeneearenreens 217
b L P . $306, 987
Wage-earners, AVerage DUMBET .oy uurn s e cesverseseeaens s enan 8,517
TOM WAEEE e eteennaeteerneeereseennasannessressaannnnnnnsosesen $4, 831, 0685
JUSEICIINS (TR S 4 o1 $656, 466
Cost of materials Used. ..ot i eaiaei it cerrea e $4, 906,260

Value of productg, ineluding Tepairing vveeeivviieiivieneeanerannnes $11, 958, 854

e ] N
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Tapre 10.—IRON AND STEEL SHIPBUILDING ON THE
GREAT LAKIES: 1900.

Number of establishments .....oovenveiniiniiiiinn . 18
Capltal ..o .. $12,509,788
Salaried officials, clerks, ete., number . 140
Salaries. . ..iiiiiiiiiiiiaia I $280, 330
Wnge-earners, AVerage NUMBeTL «..ouue veervrecirenisraamcanaaaacrens 6,388
B X0 2 B ¥ T PPN $3,130, 006
Miscellnneous expenses . . e . $405,446
Cost of mMaterials Used. coe oo vr et c it iaccratreeneern s $4, 003, 854
Value of products:
Total $9,247,805 -
Steam vessels:
AL 12127 21
Gross tonnage .
Net tonnage... .
VAITE weeenrcaetanrnsneenrarssaneetensesnsoncssnancsosnnn
Sailing vessels:
BT 11T P . 3
(€5 40T e} o} o T -4 Y 15,117
Net tonNaEe. .« o iveiae i iar et eaaaan 14, 001
Value ...oo..... #5650, 000
Al other products. . I e . 82,085,038
Repalr Work. . ... e §2, 028, 639

Tanre 11.—WOODEN
: LAKES: 1900.

Number of estaBlshments . ... ..veiiiiiii i iiiiiiiiiaans 2114
Capital ... i --. §2,675,885
Salaried offieials, clerks, ete., number . kid
Balaries. .. ccoiiiiiiiieaeea $76, 667
Wage-earners, AVerage NUMDET .o uv o err e ireiceeeccnaacaeaaoanaennn 2,129
AN £:0 IS X TP $1, 201, 060
Miscellaneous expenses . . . . $151, 020
Cost Of MAterials U8EA....uivuiieeieeenieeeeencrraaseassnrannsnnsnns $962, 396
Yalue of produets:
Total ........... e reeantuaieea st et e ae s eieaneaaanaaaaannan $2,706, 649
Steam vessels:
NUIDEY caveniisieiiuisaseeiai it ctienranrarcanaosesiannsn
Gross tonnage..
Net tonnage....
VRIUE i iiiiiitiiaieecaiacccvatranrniacananaanas
Sailing vessels:
e 11 T NP 27
Gross tonnage 8,044
Nettonnage......ooociiiiiiiirereecannsionnnn . 2,928
£ L L N $184, 000
Barges:
NUDEL e iiirer e s e inaicnseeararanannns 8
Gross tonnage ........ 3,083
Net tonnage.......... . 2,818
£ 8 L N $131, 754
Canal boats:
Number coveeiii i i .- . 12
Gross tonnage ........ 2,914
Net tonnage.... 2,164
Value $38, 600
Small boats:
Number.,.. 2,006
Value .............. $338, 034
All other products ceen . $76, 404
REDAIT WOIK. 1t i i iainee e eceieeenreaneeanraas #1, 617, 807

1 Distributed asfollows: On Lake Superior—Wisconsin, 1; on Lake Michigan—

Ilinois, 1; on Lake Huron—>Michigan, 1; on Lake Erie—Olio, 2, and New York,
1; on St. Clair River—>Michigan, 1; on Detroit River—Michigan, 1,
. 2Distributed asfollows: On Lake Superior—Minnesots, 5; Wisconsin, 8: Mich-
igan, 2; on Lake Michigan—Michigan, 10; Wisconsin, 9; Illinois, 8; on Lake
Huron—>Michigan, 9; on Lake Erle~Ohio, 11; Pennsylvanin, 1; New York, 8;
on Lake Ontario—New York, 20; on St, Marys River—Michigan, 1; on St, Clair
River—Michigan, 8, on Lake St. Clajr—Michigan, 8; on Defroit River—Mich-
igan, 12; on Niagara River—New York, 4,
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Tasre 12.—COMPARATIVE SUMMARY, IRON AND STEEL
SHIPBUILDING ON THE GREAT LAKES: 1800 AND 1900,

Per cent
1900 1860 0
increase,
Number of establishments .....o.oovvenn. 8 L3 | P,
Capital $12, 500, 788 $3,034, 580 312.2
Salaried officinl 140 |, 146 204.3
Balaries....... $230, 330 1800, 160 165, b6
Wage-earners y 2,644 151, 1
Total wages #3,130, 005 $1,208, 780 141,0
Miscellaneons 405, 446 §60, 826 4807
Cost of materials used. #4,003, 854 $1,767,922 126.5
Value of productS ... . geeeeeieereanneenns 49,247, 305 $4,821,400 114.0
Iron and steel ves

NUMDBET . oviiniiiciiieianens 24 33 2927.3
@ross tonnage . vee 94, 32§ 336,728 162,38
Value oo $5,183, 628 $4,128, 000 26,6

All other produets, including
amount received for repair work...| $4,008,677 $193,400 2,001,2

1Includes proprietors and firm members, with their salaries; number only
reported in 1900,

i%iaﬁflegget'onnage not reported in 1890,

Comparison of Table 9 with the totals for the indus-
try in the United States shows that while only 10.9 per
cent of the total number of shiphuilding estahlishments
were Jocated on the Great Lakes, the capital invested
there was 19.6 per cent of the total capital, the number
of wage-earners employed, 18.2 per cent of the total
number; the wages paid, 17.4 per cent of the total
wages; and the value of products, consisting of iron
and steel and wooden vessels, boats, masts, spars, and
oars, and repairing, oonstituted 16 per cent of the total
value of products.

Table 10 shows that only 8 establishments on the
Great Lakes constructed iron and steel vessels during
the census year, but their capital, averaging 81,563,723
per establishment, and the value of their products con-
stituted 82.4 and 77.3 per cent, respectively, of the cor-
responding totals for all shipbuilding establishments
on the Great Lakes. There were 114 establishments
engaged in the construction of wooden vessels, small
boats, masts, and spars, and repairing, but their capital
investment amounted to only $2,675,385, an average of
$23,468. Of the total gross tonnage of wooden vessels
constructed in the United States in 1900, Table 11 shows
that only 3.5 per cent, with a value constituting 6.6 per
cent of the total, was turned out by the Great Lakes
shipyards. Of the total gross tonnage of iron and
steel vessels, 86.7 per cent was built there, with a value
constituting 20.4: per cent of the total value.

As shown by Table 12, the number of iron and steel
shipbuilding establishments on the Great Lakes was the
same at the censuses of 1890 and 1900. Very large in-
creases are shown, however, in the items of capital,
wage-earners, wages, cost of materials used, and value
of products. The number of vessels constructed de-
creased from 83 to 24, but they were of considerably
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larger tonnage. Assuming that the tonnage reported
in 1890 was gross, the average gross tonnage of vessels
was 4,014 in 1900, compared with 1,113 in 1890.

In the Southern states, during the last decade, the
growth in shipbuilding was probably greater than in
any other geographical division of the United States.
This was due in a large measure to the remarkakle in-
crease made in Virginia. The capital invested increased
from $4,467,860 in 15890 to $22,476,618 in 1900, or 403.1
per cent. In 1890 it constituted 16.4 per cent of ship-
building capital in the United States, and in 1900, 29.1
per cent. The increase in the capital invested in ship-

building in the United States during the past decade
amounted to $50,099,809, of which $18,008,758, or 35.9
per cent, was placed in Southern shipbuilding establish-
ments, -

In 1890 the value of the products of shipbuilding in
the South was $5,485,116, or 14.4 per centi of the total
for the United States; in 1900 it was $14,905,422, or 20
per cent of the total, showing an increase of 171.7 per

. cent.

Table 18 presents statistics for wooden ship and hoat
huilding and repairing in cities of 20,000 population and
over for 1900.

TasLe 13.—SHIP AND BOAT BUILDING, WOODEN, BY CITIES: 1900.

SALARIED OFFICIALS, WAGE-EARNERS.

Number CLERKS, ETC. Miseella- |  Cost of Valie of

CITIES, of estal- | anieny, neous materials | P9 “Lits'

ligh- expenses used Including

ments, Number.| Salaries, I‘}ggﬁgﬁ Total wages. P ’ ’ repairing.
B8 X PN 422 $10,317, 854‘ 337 §370, 024 8,833 §4,722, 895 $680, 935 4,276,135 $12, 449, 833
14 469, 015 17 16,716 4}2 233, 532 25, gslg 164, 43; 555, 852

41 7,900 1...... B , b ,
4 9,125 i 1,500 68 36, 600 811 21,900 132,909
3 71,400 8 4,183 23 , 202 1,167 17,275 - 42,000
30 648, 760 20 20,610 653 415,417 102,144 451,779 1,120,763
Bridgeport, Conn «.ceiviiiiieriaiorneiconnearennn- 3 10, 60L [feeiveronefonrnnronasann 24 17,685 2,020 6,434 32,871
Bufts orf Yeeuenn 8 574, 828 9 10, 091 162 86, 547 922, 867 65,922 218, 186
Camden,N.J... 9 219,712 2 8,604 266 177,218 21,452 142,778 400, 500
Chester, Pa..... 3 13,880 |feeercmnced)anncsacaciaas 10 , 617 6,175 17,715
CRICAEOTIL e oo eeni 7 284, 072 § 13,010 160 86, 459 8,396 56,114 187, 083
Cineinnati,ohio................................... 4 59, 800 4 3,760 103 32,899 15,047 24,254 08, 114
Cleveland, Ohio.. - 3 9,020 [jorenemenc]amneoneannann 42 21,400 1,603 18,200 43,950
Detroit, Mich .. 10 765,021 8 8,556 91 47,836 9,426 86, 083 123, 635
Duluth, Minn .. b 80,482 7 7,680 71 41,760 8,085 80,990 102, 818
Gloucester, Mass . 24 145,172 6 b, 860 102 62, 800 12, 16 74,531 201,448
Jacksonyille, Fia, 3 0 | R F 12 3,864 712 2,582 11,154
Jersey City, N.J. B 161,400 7 12,200 212 116, 693 19, 824 70,204 269, 000
Kingston, N, Y .. 4 90,000 1 1,500 146 93,476 4,004 §8, 560 207,201
Minneapolis, Minn. 3 1,388 {|.eneiencaaleeaanient 1 420 99 748 A

Mobile, Als . einuue... 4 146,026 3 4,300 291 100,816 6,013 75,218 236,142
New Bedford, Masiaeeeveereaseirieacaconenacncanas 11 13,650 [boereneneelieennnnnnns 22 12,760 1,699 6,073 27,925
New Haven, Conn. - b 17,400 }|. ceennnnn- P 11 7,190 6,926 19,636
New Orleans, La... [i} 171, 847 19 11,082 | 187 57,402 8,063 25,778 182,771
New York, N, Y.. - - 83 8,874,116 ki 117,676 19,484 1,498,448 144,872 1,267, 853 8,919,804
Norfolk, Va..ooniiiiiirvenseasastacenarrenaronsnnn 6 184, 550 8 7,900 104 50, 926 4,071 |- 32,164 129, 148
OSHKOSE, WIS 2. eeeeeeeseeeeeeeenneeeenenieenns 4 30, 541 1 468 33 15,342 1,134 17,913 56,310
Philpdelphia, Pa... i 10 510955 |evemmnneadeceiarennoons 69 38,184 £143 21) 842 91, 057
Portiand, Me....... 6 By27b {0 L LI 1 10,018 A 1,760 22 850
Portland, Oreg. ... e vee 9 97,620 6 8,060 261 120,044 6,187 186, 800 899, 717
Providence, R, I.vveceeivrerenermneniassiirennnnnn 3 81,701 2 2, 500 51 37,240 2, 867 20, 650 80, 904
Quincy, Mass. 3 38, BOB 2 2,500 18 10,360 806 10, 925 16, 150
Rochester, N, 7 80,852 [1-vecensnnloancnannennns 6 3,010 1,181 8,507 20,109
St. Louis, Mo. 4 23,592 3 3,070 B8 41,696 6, 000 23,187 7,828
St. Paul, Min: 3 13,126 . ] 2,428 190 6,492 10,276
Salem, Mass.. 3 5,460 8 6, 250 398 - 8,25 13,200
San Francisco, Cal. - 21 112,290 11 10,000 334 201,706 69, 296 287, 047 646, 084
Seattle, Wash ... . 12 237,925 9 6,842 184 130,081 18,170 1569, 081 429, 841
Tagoma, Wash... - 3 117,684 7 11,280 169 96, 602 8, 850 115, 966 209,750
Toledo, Ohi0. e iiirriiiiriniiaiereernnncaeennns 4 64,805 [ieeeiranna]iiinnnarannan 53 26, 604 494 24,742 65, 950
Waltham, MasS aeeeeeenicerereeriececssnssennanns 3 21, 665 1 260 9 5, 500 2,494 4,003 18, 900
Washington, D. C P, .. 3 L 5 ) NN PR, . 17 11,480 164 G, 989 24, 980
Wilmington, Del. 4 182,226 7 8§, 936 176 94,114 6,212 198, 282 301,018
All other eities!.......... 59 1,745, 038 66 G4, 240 1,251 663, b65 134,194 563, 001 1,714, 697

1Tneludes establishments distributed as follows; Akron, Qhig, 2; Albany, N,Y., 2 Allegheny, Pa.,2; Burlington, Towa, 2; Cambridge, Mass,, 2; Charleston

1, Chattanooga, Tenn., 1; Chelsea, Mass,, 2; Clinton, Iowa, 1: Covington, Ky.
Mass.,, 1; Galveston, Tex., 1; Grand Rapids, Mich., 2; Hartford, Conmn., 1; Ho)

8.0,

.bli{Dubuque, Iows, 2; Elizabeth, N, J., 1; Elmira, N, Y., 1; Erie, Pa., 1; Fall _)River,
oke:

n, N.J., % Indianapolis, Ind., 1; Jamestown, N. Y., 9; Kalamazoo, Mich., 1;

Knoxville, Tenn., 1; La Crosse, Wis,, 1; Lawrence, Mass., 1; McKeesport, Pa,, 1; Milwaukee, Wis,, 1; Memphis, Tenn., 1; New Brunswici:, N. J., 1; Newton, Mass,,

1; Oakland, Cal., 2: Oswego, N. Y., 1; Paterson, N. J., 1; Pittsburg, Pa., 2; Poughkeepsie, N

Y., 1; Quincy, 111, 1; Racine, Wis,, 1; Sacramento, Cal,, 1; Saginaw,

Mieh., 1, San Jose, Cal,, I; Superior, Wis,, 1; Taunton, Mass,, ; Trenton, N, J., 1; Troy, N. Y., 1} Wilkesbarre, Pa,, 1; Wilmington, N, C., 1; Yonkers, N, Y., 1.

Table 18 shows that of the 1,072 wooden ship and
boat building establishments in the United States, 492,
or 39.4 per cent, are located in cities with a population
of 20,000 and over. Thevalue of the products of these
establishments was $12,449,833, which was 51.4 per
cent of the total for the United States. The statistics

shown do not represent the entire shipbuilding opera-
tions of the several cities included in the above table.
It was impossible to present the combined statistics for
iron and steel and wooden shipbuilding in this manner
without danger of disclosing individual operations in
the industry. There were one or more ivon and steel
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shipbuilding establishments located in each of the fol-
lowing cities: Baltimore, Md., 8; Boston, Mass., 2;
Buffalo, N. Y., 1; Camden, N. J., 1; Chester, Pa., 1;
Chicago, IIl., 1; Cleveland, Ohio, 1; Detroit, Mich., 1;
Dubuque, Jowa, 1; Elizabeth, N. J., 1; Hoboken, N. J.,
2 Jacksonville, Fla., 1; Newburg, N. Y., 1; New York,
N. Y., 7; Philadelphia, Pa., 2; Portland, Oreg., 1;
Richmond, Va., 1; San Francisco, Cal., 2; Seattle,
Wash., 1; Superior, Wis., 1; Toledo, Ohio, 1; Wil-

mington, Del., 2. The statistics of iron and steel ship-.

building in several of the foregoing cities greatly
exceed those of wooden shipbuilding. This is notably
the case in Philadelphia, Pa., San Francisco, Cal.,
Cleveland, Ohio, Wilmington, Del., Chicago, Ill., De-

troit, Mich., Chester, Pa., Elizabeth, N. J., Baltimore, -

Md., and Hoboken, N. J., which are the ten leading
cities in the value of products, ranked in the order in
which they are given.

Table 14 presents the detailed items of capital in-
vested in the shipbuilding industry in the United States,
with the percentage that each forms of the total.

TaBLE 14:.—ITEMS OF CAPITAL INVESTED IN SHIPBUILD-
ING AND PERCENTAGE THAT EACH FORMS OF THE
TOTAL: 1900.

5 Per cent
Cupital. | oF total,

Total eapifal cuvverennniiiiiriiiiie e eacienanes $77, 862, 701 100,0
Total valueof plant ..oovieeeiiiiiiiiiiiiiiiiiiiinineaans 42, 569, 009 55,0
£ L 18,483, 551 17.4
Boildings .oove i iiics e e 18,107,372 17.0
Machinery, tools, and implements......c.ovaennnann 15, 978, 086 20.6
Cash and sundries. . .o oo iiiai i iiciccciacirareanas 84,798, 89; 45,0

Table 15 shows the percentages that the items re-
ported for each branch of the industry, iron and steel
shipbuilding and wooden shipbuilding, under the gen-
eral heads of this inquiry, form of the corresponding
totals for the entire industry.

Tapre 15.—PERCENTAGES THAT THE SEVERAL ITEMS
FOR EACII BRANCH OF SHIPBUILDING FORM OF THE
TOTAL FOR THAT ITEM FOR THE ENTIRE INDUSTRY:
1900.

Iron and
steel. Wooden,!

C;L{)itul

77.8
Salaried officials, clerks, etc., number ... 60,9 39.1
Balaries. c.eee i iiiieiiiaaaeeaa 70.8 29,7
Wage-earners, average number.......... 66,1 83.9
TotAl WaEeS ceveerreriancansnnnnn 65,8 34,7
Miscellaneons eXpenses . ..coeeeeenanin.. 717 28,8
Cost of materialsused ....ocvcvneneainnnn. 70.4 29,6
Value of products, including repairing.... 67,5 82,6

1Including small boats, spar making, rigging, and repairing. .

Table 16 shows the sums expended for the different
materials used in shipbuilding and the percentage that
each is of the total cost of materials.
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Tapre 16.—COST OF DIFFERENT MATERIALS USED IN
SHIPBUILDING AND THE PERCENTAGE THAT EACH
FORMS OF THE TOTAL: 1800.

O RNROIONOECT O O

Per cent
Cost. of total,
Total cost of materials. oo aiieiiiiiiimiienrasaas 33,486, 772 100.0
Lumber, all kinds, including logs, timber, and knees.. 6,281,841 18.
Iron and steel plates, beams, angles, forgings, bolts,
spikes, rivety, girders, castings, pig and scrap iron, ete.] 13,792,838 41.
Anchors and chains purchased «..oenuvievienanianaann, 821, b6 1
Cordage:
WITe . iiiiiinnann 166,092 0.
Manijla and hemp 365, 824 1.
Duck......ovevanenns 177,866 0.
Paints, oils, ete ....... 721, 866 2
Oakum and piteh........ 275, 662 0.
Masts and s%urs purchase 223,601 0,
Blocks purchased ........ 85,262 0.
Machinery and hoilers purchased .. PN 3,082,977 9,
Fittings and furniture purchased....coooueeaeonenan... 808,516 2,
All other materials, including fuel, rent of power and
heat, mill supplies, freight, ete ..ovreeeneinriniriaanss 7,232,882 21,

Table 16, compared with a similar table appearing in
the report on shipbuilding at the Eieventh Census, shows
that the cost of lumber used has increased but slightly.
In 1890 it was $5,995,894 and in 1900 it was $6,281,841,
an increase of $235,947, or only 8.9 per cent. The cost
of metal used increased from $4,872,074 in 1890 to
$13,792,838 in 1900, an increase of $8,920,764, or 183.1
per cent. The cost of machinery and boilers purchased
in 1890 was $2,013,856 and in 1900, $3,082,977, an
increase of §169,121, or 5.8 per cent. In view of the
large increase in the number and tonnage of steam ves-
sels, the small increase in the amount expended by ship-
builders, for boilers and machinery purchased, indicates

.that the equipment of their plants had been sufficiently

increased to enable a large proportion of them to manu-
facture the machinery and hoiler equipment of the
vessels built, without recourse to specialists in these
lines of manufacturing industry. It should be stated
at this point that the tables presenting the cost of
materials in detail in 1890 included governmental estab-
lishments, and it has heen found impossible to separate
the detailed items reported by such establishments; to
some extent, therefore, the value of the statistics is
impaired for comparative purposes, as such data are
not included in-Table 16. The total cost of materials
reported by governmental establishments in 1890 was
$408,863. ‘

So large a number of the establishments reporting
were exclusively engaged in the building of small boats,
in repair work, or, in other distinet branches of the
industry, that tables are here presented giving sepa-
rately the number of such establishments by states,
with their capital and value of products, in order that
by deduction from the general tables the totals for
shipbuilding proper may be ascertained, and computa-
tions based thereon rendered more accurate and valuable.
The most numerous among such establishments are
those devoted exclusively to the construction of small
hoats, as shown in Table 17. -

Table 17 shows, by states, the number of establish-
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ments, capital invested, and value of products of estab-
lishments engaged exclusively in the manufacture and
repair of small boats, including power launches, ships’
boats, lifeboats and life rafts, rowboats, and sailboats
under 5 tons measurement.

TapLe 17.—ESTABLISHMENTS ENGAGED IN THE CON-
STRUCTION AND REPAIR OF SMALL BOATS, WITH
CAPITAL AND VALUE OF PRODUCTS, BY STATES; 1900.

Number Vaxlu% of
of es- : products, in-

STATES, . tablish. | Copital cluding

ments, repairing.
United StateS.ooeeceiiemiieeciannnaes 363 $2, 596, 887 $2,330,229
(620 5110) 0 11T S 10 23, 700 71,475
Connectiout ....veverecariiceiieacanarnans 17 47,491 110, 665
DelaWare cueeevovieieiiniiin i raaaeas 4 27,254 28, 818
0] T 1 Y 7 6,107 13, 626
Illinois. . . 4 2,212 15,158
Indiana. 9 37, htb B4, 560
Towa.. 3,975 6,064
Maine... 46 78, 652 93,711
Maryland 10 80, 755 45,019
Massachusetts .. 45 208, 559 271,114
Michigan cuvveeeiinimmne i iiair e 27 85,727 158, 069
MINNEesota ..ocvurerniieiiiiniionieinaae 12 17,710 26, 630
F1 B E:0] 1) OO 3 11,216 12,210
NeW JErBBY secraceicninnneicaanrvannanee 21 89,480 (9,799
New York . - 71 1,707,010 1, 046, 698

North Carolin - 4 7,485

hio _...o.... . 9 24,765 B2, 665
Pennsylvan 7 33,430 42,996
Rhode Island . 10 26,245 26,405
Virginia ........ e 6 7,225 11, 864
Washington.. e 9 9,250 16,317
Wisconsin..,...... cene 16 91, 895 138,625
All other States..veeeeiiiiiirravaannan, 11 19,160 24,438

1Includes estgblishments distributed as follows: District of Columbia, 1;
Idaho, 1; Kentucky, 2; Louisiana, 2; Tennessee, 1; Texas, 2, Vermont, 2,
Table 17 includes a certain number of establishments
that were engaged solely in the construction and repair
of small boats during the census year, although equipped
forthe building of larger vesselsand occasionally so occu-
pied. No establishments were included, however, whose
reports showed repair work on small boats alone and
no new construction. In this connection it should be
stated that the statistics presented in Table 17 differ
from those applying to small boats shown in Tables 20
and 22, in that the latter show the total construction of
- such vessels in the United States, many being the out-
put of establishments engaged principally in the more
important branches of the industry.
It is important to state that, in order to carry out

the general plan of showing separately the statistics

for iron and steel and for wooden shipbuilding in the
United States, it was necessary, in the case of 2 estab-
lishments largely engaged in each class of construction,
to consider each establishment as 2 separate plants, and
to treat them as such in the tabulations, including
under iron and steel shipbuilding the output in that
class and the materials used in it, with an equitable
proportion of the investment values, wages, etc. The
same course was followed under wooden construction.
In the case of one of these establishments the output
under wooden shipbuilding, so aegregated was small-
hoat construction. As its inclusion in Table 17 adds
more to the total than any other plant, it is proper to
state that steel-shipbuilding operations of an impor-

tant character were carried on by this firm during the
census year. Its inclusion, however, is justified, yot
only by the large output, but by the fact that to all
intents and purposes of the present census the estab-
lishment is considered as 2 separate and distinet plants.

Table 18 shows, by states, the number of establish-
ments, capital invested, and value of products of estab-
lishments engaged exclusively in repairing. Plants

maintained by transportation companies for the repair

of their own vessels are not included.

TaBLe 18,—ESTABLISHMENTS ENGAGED DURING THE
CENSUS YEAR IN REPAIR WORK EXCLUSIVELY,
WITH CAPITAL AND VALUE OF WORK DONE, BY
STATES: 1900.

I\; nmbc}zr Val ;
. of estah- S alue o
BTATES. lish- Capital. | work done.
ments.

United States ......cveveecevecna.n 215 | T $7,154, 552 §7,418, 489
FLNEN oL PO 3 49, 800 131,116
Connecticut ...i..voviivuinieeniirniaannn. 7 82, 650 161,227
T} 3 16 PP PUPPRN 3 13, 894 11, 194
THINOIS. o oo et 9 346, 830 253, 208
Louisiana........... Il 5 149,100 80,791
Maine.. ... 15 127,318 166, 202
Maryland.... 12 116,971 141, 929
Massachusetts 18 920, 707 1,042, 590
Michigan .... 15 278, b2hH 329, 8
New Jersey 16 627,313 623, 660
New YOTK vovvniiiiiiniiaiciiiiaiaaaaann, 48 2, 960 711 2, B57.262
North Caroling . .ocooviiiiiiiinnnnnnenan. b ‘18 B6O 50,015
Ohio oo 9 61,490 117,764
Pennsylvanio . .oiiereriieiiiiieiiianaaan, 9 142, 833 103,939
Rhode Island 4 242, 676 748, 810
Virginia ..... 15 218,942 194, 648
Washington.. 3 113,484 183,000
‘West erginm 3 34, 455 26,4105
All other states? .. 18 619, 203 502 668

1 Ineludes establishments distributed as follows:; California, 2; Delaware, 1
Distriet of Columbia, 1; Iowa, 2; KentucLy,Q Minnesota, 2; l\IlS‘!isslppl 1; New
Hampshire, 2; Oregon, 1; South Carolina, 1; Texas, 1; \Viscomm 2,

In point of capital invested and value of products,
Table 18 shows, in comparison with the statistics pre-
sented in Table 17, that the establishments cngaged
exclusively in repairing formed the most important
group of the subsidiary branches of the shipbuilding
industry. A large part of the repair work throughout
the country is carried on by plants also engaged in con-
struetion work, and is, therefore, shown in Tables 21 and
22; but the establishments included in Table 18 did no
other work than repairing during the census year,
although many are equipped for building new vessels
and are at times so employed.

In addition to the branches of the 1ndust1y covered
by Tables 17 and 18, there are also included in the gen-
eral tables a number of contributory industries carried
on as separate trades, such as rigging, spar making, and
calking, Almost all of the work reported by such
establishments was & part of the construction of new
vessels during the census year, and has, accordingly,
been included with shipbuilding proper; a large pro-
portion of the work was done by contract, in the ship-
yard, and would otherwise have been done by the
builders themselves. It is important that this should
be taken into consideration in basing computations on
the general totals, and the total investment and the

=
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value of the work done by such establishments are
given here in order that they may be deducted from
shipbuilding proper.

Reports were received from 32 establishments in the
United States engaged in spar making, calking, and
ship fitting, showing an aggregate capital of $208,633,
and products valued at $405,323. They were located as
follows: California, 2; Connecticut, 2; Maine, 5; Mas-
sachusetts, 12; New Jersey, 2; New York, 6; Oregon,
2; Pennsylvania, 1. Reports weve received from 30-
ships’ riggers, showing an aggregate capital of $94,575,

.and products valued at $253,015. They were located
as follows: California, 1; Maine, 5; Massachusetts, 13;
New York, 5; Ohio, 1; Pennsylvania, 5. Reportswere
received from 7 establishments engaged exclusively on
ship-joiner work, their capital aggregating $108,158,
and the value of their products $209,810. They were
located as follows: Maryland, 2; Massachusetts, 3; New
York, 2. Other minor contributory industries are in-
cluded in the general report for manufactures of the
Twelfth Census, sailmaking being classified under
““awnings, tents, and sails.”

Table 19 shows the number of establishments, capital,
and value of work done at plants maintained by trans--
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portation companies for the construction and repair of
their own vessels exclusively, no work being performed
on contract. The table also includes plants operated
by railroad companies for the exclusive repair of their
floating equipment.

TarLe 19.—TRANSPORTATION COMPANIES ENGAGED IN
THE CONSTRUCTION AND REPAIR OF VESSELS, WITH
CAPITAL AND VALUE OF PROVLUCTS, BY STATES: 1900,

Nulr}ber Va]&le gf
Q . roducts, .

BTATES. establish- Capiial, ll;lcluding

ments. repairing.
United States.coveemeiiereranisnases 20 $1,112,0868 $2, 428,336
California.... 4 76, 800 779,264
Connecticut. . 3 73,000 167,279
Massachusetts 2 80, 600 . 120,200
New Jersey .. 3 542, 250 876,127
New York.... 3 81,000 131, 854
Ohio ....... - 1 X 20, 000
FPennsylvania.. 2 14,000 68,105
Rhode Island .. e 1 160, 000 678, 506
R4 ETeTo 1 1:1 4 1 81,018 87,000

Table 20 shows the total small-boat construction of
the United States, by states, giving the number and
value of each class, and supplements by its greater
detail the data relating to small-boat construction pre-
sented in other tables.

TapLE 20.—SMALL BOATS, BY STATES: 1900.

SMALL BOATS,

Power launches Rowhboats—pleag~

other thansteam-— || Sailboats under b ure, fishing, life,

STATES, Steam launches.! electric, gasoline, tons—pleasure racing, ships’,

. naphtha, alcohol, and fishing. hunting, and can-

vapor, ete. vag canoes.
Number, tog;%?e. ton}g%tge. Value, ||Number,|, Value, ||Number.| Value. | Number.| Value,

United States. .. oo 96 848 453 $148, 660 1,689 | $1, 060,365 4,817 | $478,807 9,442 $439,158
Callformia ..o it e TL 50 23 9, 600 14 9, 0O 263 58, 810 320 81,406
Connecticat ., 22 189 104 18,050 159 56, 855 77 12,202 82 8,060
DRIAWETC . ceieiiersnsnrseneasnssrossosesasesaenssessnsalioannensne]eomanmmana|acnssnnecelececeaiinias 3 1,460 7 1,500 285 26,192
District of Columbia .. vaen o | 7 511 R
FLOTIAf e o e e 2 18 9 900 1 1,000 87 18,080 59 1,641
L1303 e PO 9 48 28 5 5,960 80 4,848 276 10,100
Indiang . .. 2 bl 29 81 40,400 8 840 436 5, 900
Iowa..... 2 1,404 8 880 80 1,065
J1€2) 1111 T (o AP RPUUUIPUIIUIIS NI IR RPORIPIAN PRI | PRV PRSP | PP R 46 800
Louisiana ) 87 33 1,060
MAINe oottt en 5,806 853 85,388 1,539 52,288
MAryland ....oceveeeirniiiiiriiiiieiiinenieeer e finnnn e foniieee e fenie s 12,600 97 10,780 160 12,074
Massachusetts...... 5 ) 49,383 2,009 08,242 1,061 61,339
Michigan......... 12 il 44 16,400 827 171,405 215 51,399 454 18,212
58808 T T G ey R PR R PR Y 37 7,48 17 3,740 471 12, 760
BB EEEVEH 1) o) SRR URDURPY PR PO SR u (RN | P TP 4 BLT {[vereevannafonnnnnarann
Missouri..... 6, 500 12 2,180 128 8,885
New Hampshire.....oovvesiviiinriiirannnaaeenaiaaad 1| 3101 Bl 900 Heevimaioia|acmmensnnean 18 1,610 50 1,833
New Jersey... 48, 857 116 18,140 104 2,780
New York ........ 464, 643 837 74,189 1,766 125,870
North Carolina... 318 6 680 2 30
51 PR 34,400 24 4,460 268 8,355
OTCEDIL 4o tnsmeraesnieaccsiaarreaoaeanenasasssassnonnn 6,040 12 986 26 2,000
Pennsylvania 11,000 g1 18,176 280 22,860
Rhbode Island. .. 8,000 68 15,486 73 3,469
) b T T PSPPSRI PPN RPN FOIRPUIIN POURNPPRN | RPN FORIPPPOIS | PP IS 52 820
L€ £ 1 L1 P L1 | 18 B | O
Virginia ... 4,000 44 3,887 32 2, 560
Washington 26, 900 185 21,184 189 13, 205
Wisconsin ... 89,780 108 17,180 531 10, 861
All other states?.. 1,400 22 650 87 2,869

1Included under '“ steam vessela’ in Tables 8 and 22.

2Includes Arkansas, Idaho, and Vermont,
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Table 20 presents the number, gross and net tonnage,
and value of steam launches, and the number and value of
other power launches, small sailboats under 5 tons, and
rowhoats of all types. Gasoline engines were employed
as & motive power in all but a small proportion of the
launches using power other than steam. Both these
and the steam launches varied widely in value. The
average value of steam launches is shown to be consid-
erably higher than the actual value of the greater pro-
portion of those constructed. The same is true of boats
propelled by oars, the average value being raised by the
inclusion in this class of racing shells valued as high as
$2,000, of metal lifeboats averaging $200 in value,
and of a large number of hunting boats of expensive
construction. '

The detailed statistics for the industry as reported
ave shown in Tables 21, 22, and 28: Table 21 present-
ing statistics of iron and steel shipbuilding; Table 22,
of wooden ship and hoat building; and Table 23, of
governmental establishments. These tables present
separate totals for each state in which there were 3 or
more establishments, and group the statistics for other

Tasre 21.—SHIPBUILDING, TRON

states so as not to disclose the operations of individual
establishments, except in Table 23, which shows sepa-
rately the data reported by each establishment. The
establishments are classified according to the character
of the ownership, which shows that in iron and steel
shipbuilding 4 were owned by individuals, 5 by part-
nerships, and 35 by corporations; and in wooden ship-
building 744 were owned by individuals, 212 by part-
nerships, and 1168 by corporations.
classified so as to show for salaried officials, clerks, ete.,
and for wage-carners separately the number and sala-
ries or wages of men, women, and children, respectively,
and also the average number of wage-earners employed
during each month of the year. Separate totals are
shown for the different materials, presenting quantities
when possible; and the kind, number, and value of the
several typesof vessels constructed, the amount received
for repairing, and the value of all other products, are
given. The number of engines, water wheels, electric
motors, and other forms of powerinuse, with theirhorse-
power, are shown. The establishments are grouped in
the tables according to the number of employees in each,

AND STEEL, BY STATES: 1900.

United States, || Maryland. Mﬁf{‘g‘“’ Michigan. | New Jersey. | New York. P“,’;‘r’;ﬁl' As],iﬁggﬁr
Number of establishments ......._.c.veiiuarnin.. 44 4 3 3 4 9 3 18
Character of organization:

R 3103 1 £ 14 R T P : S PSR SRR SN 2 T
Firm and limited partnership .. 5 1 ) PO b2 PN 1
Incorporated COMPATIY..eeereeeresrrennennnrases ) 35 3 2 3 2 il 3 17

Capiial:

TOtAl carriie i e TN $50, 889, 555 $3,822, 588 $1,010,461 | $8,087,164 | 2,015,863 | 93,536,165 | $18,858,08L | $82,500,783
Land........ . $9,614, 5562 $103, 000 $122, 500 $703, 115 57, $1,278, 086 $2, 60, 514 | &4, BBO, 357
Buildings ............ ereraeraaanen . $10, 925,216 $250, 000 $167, 388 $720, 017 $189, 500 01, 862 , 061,982 | §, 635,467
Machinery, tools, and implements. .. . $12, 085,016 $945, 000 $445, 898 £803,403 8414, 436 $642, 370 2,042,882 | §6,791, 027
Cash and sundries....ovoiiiiieiiiiinreenanns $27, 214,771 $2, 624, 588 $274, 676 §851, 629 $854, 427 $1, 218, 867 $4, 767,708 | $14, 782, 882

Proprietors and firm members c..oicveeniiiianaaa., 16 3 - PO 1 L IR 8
Salaried officials, clerks, ete.:
Total number 857 70 29 41 B4 74 148 441
Tot% ﬁsﬁsi%lei;léiegf. co $1,411%, 863 $85,122 $40, 944 $50, 020 $32,108 $110, 673 $246, 221 797, 116
78 8 4 7 2 b 10 42
. $880,328 $27,400 $12,700 $19, 000 $8,000 $22, 020 $68,186 $208,017
Gergeml superintendents, managers, clerks,
ete—~ ‘
Total NUMbET .vvvsvireeiiieeenacaianes 779 62 26 84 52 69 138 399
Totalfggluries ............................ $1, 031,540 §57,722 $28,244 §31, 020 $74,168 $88, 658 $182, 085 $569, 688
NUmBEE v vvevnnienieiainnanas 758 62 21 34 51 68 138 384
oggignes .......................... $1,020, 794 $57, 722 $26, 504 §a1, 020 $78, 768 $88,133 $182, 085 §601, 622
Number .. ..oocvviiiiiniiiiinennn P4 N 35 OO 1 | TR 15
Balaries. . i ieiiinn i $10,746 [ ciiiiiaiatn $1,600 Jovevrinninennn $400 $520 1enriieiniannes #8,170
Wage-earners, including pleceworkers, and total
WREEs: ’

Greatest number employed at any one time dur-

INg the Year ..o i i rrr s 41,228 2,795 888 2,934 1,877 8,201 B, 836 20, 637

Least number employed at any one time during

AT =7 o SO " 28,069 1,851 361 938 1,134 1,389 5,477 12,409
Average number .. vae 30,906 1,939 563 1,796 1,458 2,108 6§, 820 16,222
R - T S $16, 231,811 $1,185,832 §309, 807 $869,366 |  $1,014,106 |  §1,167,171 $3,425,226 | $8,170,803
Men, 16 years and over—
AVErage NUMDEr ... vvervmreecnnesnenes 29,940 1,904 563 1,796 1,429 2,100 6,347 15, 801
Wages....oooeeesnun $16, 045, 494 $1,178, 297 $399, 807 $869,366 |  $1,005,106 $1, 164,415 $3,828,216 | $8,105,787
Women, 16 years and ov
Average number . 51 Q%Z 5481 D2 P 14
[:9:1c3: I s S T Y PR I 1.1 B DO .
Children, under 16 years— 393(}, 7,400
Average number ... ....... .. 949 34 29 6 473 407
WaZES i iereiiitiiieiriciinenncbaananean $180, 909 78175 2 N $9, 000 $1,820 $102, 010 §61, 020
Average number of wage-earners, including piece- ‘
workers, employed during each month:®
Mer&, 15 years and over— "

ANUATY o ovennvreniassasrenencssinnnancantne 29, 842 1,796 409 1,677 1,469 2,080 119
Tebruary . 30,168 869 448 1,834 1,546 2041 gi o ig 75&
March - 31, 470 2,402 670 2,108 1,505 1,953 7,089 15, 893
April - 33, 200 2,441 608 2,896 1,519 2,693 7,631 16, 921

!Incindes establishments distributed as follows: California, 2; Delaware, 2; Florids, 1; Illinois, 1; Indiena,1; Iowa, 1; Maine, 2; Ohlo, 2; Oregon, 1; Rhode

Island, 1; Virginia, 2; Washington, 1; Wisconsin, 1.

2The ayerage number of women, 16 years and over, and children, under 16 years, employed during each month are not included in the table, becnuse of the

small number reported.

The employeces are -
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United States. || Maryland, Ma:;&g}m— Michigan, | New Jersey. | New York, P{fggjsgll Agtlu(gg;“?
Average number of wage-earners, including piece-
workers, employed during each month—Cont'd: 2
Men, 16 years and over—Continued—
May 30, 346 2,049 495 2,809 1,574 2,270 5,838 16, 816
30, 592 2,130 522 2,015 1,632 2,208 5,943 16,052
28,739 1,884 569 1,357 1,651 2,119 6,323 14, 946
] 28, 884 1,891 583 1,891 1,291 2,280 6,613 14,936
September 28, 877 1,852 582 1,681 1,087 1,998 6,192 15, 686
October «...oovivunnn 28, 646 1,726 589 1,483 1,348 1,886 5,715 15, 851
November 28, 802 1,529 662 1,677 1,820 1,784 b, 887 15, 078
December........ feresereratreeseanan veean 29,711 1,276 735 1,768 1,360 1,882 6,133 16, 657
Miscellaneous expenses:
otal . ... $2, 642, 690 $110, 916 $97,982 $109, 687 $251, 092 $98, 970 $681,585 ( $1,882, 508
Rent of Works .. ..oonoeeiiiaiiiaiaiiiiil, . $93, 990 B27, 875 |veeueneaancnnn 81,275 $29, 620 $15,400 $2, 500 $17,420
Taxes, not including internal revenue...... $145, 284 $12,716 $7,904 815, 699 $9,151 $23, 934 $28,925 $51,955
Rent of offices, insurance, interest, and all
sundry expenses not hitherto included ... $1,287, 664 $67,325 $82, 328 $92,718 £87,421 834, 0636 $286, 774 $636, 967
Contract Work....ovveereroiieersarenunsasons $1,115, 862 3, 87,780 1eereiniinnns . $125, 000 $25, 000 $278, 338 §676,776
Materials used:
TOLAl COSE vunrenreeneiieaaienneeennn serseane $23, 685, 549 $1,497, 664 $652, 966 $1,654,348 |  $1,282,927 $1,283, 838 $6,990, 703 | $10,817,718
Lumber, all kinds, including logs, timber, |,
and knees, thousand feet, B, 267, 953 3,526 5564 220, 286 2, 544 2, 034 15,848 22, 266
. Cost ...... fe e aeaemeac s $1,841,118 £95, 616 $14, 884 $46, 853 $78, 781 $89,412 $390, 042 $626, 526
Pig and serap iron, tons «.eeeennncavaarenana. 22, 639 406 |oeoeniiiiaias 1,035 . 300 2 6,115 14, 472
B0BE eeie ittt aaeaiaae e $395, 001 $6,500 |.oooeeennann. $20, 692 $5,400 $5, 000 $100, 742 $256, 767
Iron and steel plates, beams,angles, forg- .
ings, bolts, spikes, rivets, girders, castings,
ete,, pounds 375, 383, 913 80, 480,163 13, 800, 900 42, 042, 000 9, 520, 119 24, 818, 241 606,106, 421 | 188, 616, 079
1413} AU $11, 878, 297 $874, 808 $482, 866 $1,100, 462 5511, 122 $728, 086 $8,442,416 | 4,738,543
.gncdlmrs and chains purchased ....... $168, 726 §25,465 |...... [ $21,826 24 $11, 751 £30, 511 $76, 426
ordage—
Wire, feet.coeeiioiiaaanaann. seentneeenans 683, 176 39, 4106 2,700 32, 366 115,231 19,148 75, 962 348, 863
0T - e $72, 791 £5,204 $400 , 9068 $10, 809 $1, 488 $11, 814 $88, 428
Manila and hemp, pounds ....... 978, 28 24, 804 1,800 b4, 715 109, 864 51,883 94,169 686, 08
B - $142,138 $3,382 §300 $6, 977 $12,743 $6,074 $15,129 $57, 533
Duek _............ $41, 363 $2,271 $215 #740 #1, 939 $3, 85 $3, 537 $29, 311
Paints, oils, et ... . $381, 428 $10,404 $1,5065 $7,085 $34, b1 $23, 864 $105, 040 $189, 964
Oakum and pitch ........ . 433, 697 $1, 277 $160 $2,027 $1,709 $6, 476 $1, 866 20, 183
Masts and spars purchased . R $40, 018 $1,768 $60 (.o $5, 333 $186, 370 $5, 809 $10, 678
Blocks purchased ................ . $32, 527 #3, 549 830 |..ones Veeanas §2, 606 $1, 20 $10, 768 §14, 851
Machinery and boilers purchased $2, 815, 161 $94, 528 $983, 566 $146, 848 $207, 620 298, 249 00, 13! $1, 084, 316
Fittings and furniture purchased . $604, 024 1,182 - $7, 569 426, 346 $170, 463 $13,348 $15,108 *543(), 010
L) - $568, 820 $38, 161 $11,700 $25, 701 $24, 525 $16, 966 £93, 262 $358, 006
Rent of power and heat . $16,166 10eevneeninenifonnnnennnnil 1Y O P $4,820 |oeenerennennnn $11,336
Mill supplies v..v..u.e . $198, 266 #8, 205 $3, 365 #5, 480 #4, 643 $2, 248 $120, 065 $54, 260
All other materialg. . #4,712,846 $286, 049 3, 761 $233, 270 $136, 871 $204, 615 $2,031,046 | §1,787,239
Frelght..c.coviniainnnnnn cevneeenan [ 3, 1 $2, 535 $5, 622 820,676 |........ fenees 04, 847
Products:
TOtA) VBIUC. uenenneeeeaeeneen e mmeceemneans #50,867,730 ||  $3,200,491 | $1,296,880 | $3,020,203 | ~ 92,857,420 | $3,223,65d | $14,085,305 | $22, 576, 687
Steel and iron vessels—
Steam, number............ frecaraesiaes . 128 14 3 8 10 62
Gross tonnage . 287, 379 16,173 1,600 34,327 8,426 80,673
Net tonnage. 164,313 10, 789 950 95, 561 2, 368 62, 091
alue ....... $24, 811, 843 $1, 789, 542 $408, 000 $2, 105, 600 §0, 468, 622
Sailing, number . 6 I 6
Gross tonnage . 21,085 21,086
Net tonnage... 18,348 18,3848
Value ...... #9062, 600 $962, 600
Barges,number ... b 1
Gross tonnage . 4,052 50
Net tonnage. 3,848 60
Value ....... $181, 000 ! P $40, 000 0 $6, 000
All other products............... §12, 609, 836 8875, 293 $05, 000 479,208 | $1,189,112 $362, 836 $2,680,782 | 6, 988,111
Amount received for repair work....... $12, 802, 960 $634, 666 $703, 880 $444, 600 ,817 | §1,876,6060 §2,665,684 | 85,160, 864
Comparison of products: ’
Number of establishments reporting for both
L8 . sasenen FRTRRN 41 4 3 2 4 9 3 16
Value for census year....oveeeeene.. $48, 202, 750 £3, 299,491 $1, 296, 880 $2,429,208 | $2, 857,429 $3,228, 654 | §14, 086,896 | $19, 070, 608
Value for preceding business year .............. " §25,222, 612 $1, 256, 091 $761, 555 $577,000 | 1,575,487 |  §2,249,402 $8, 906,768 | §9, 897, 274
Power:
Number of establishments reporting............ 43 4 3 3 4 § 8 18
Total hOrSEPOWET . e ueeeeeriavanerrannns [P 44, 006 1,933 505 1,697 768 8,130 20,187 15, 876
Owned—
Engines—
Steaxn, number.....iioiiriiniannanas 308 20 8 32 16 18 b 162
Horsepower ..... 86,902 1,078 376 1, 600 637 2, 600 18,178 11,687
Gas or gasoline, number. 3 | N AR Lleeneceoannne TR 2
Horsepower ....... 28 Hevrnoronranceafnmnnns [ 12 |eeeiiinienneas- e 16
Electric motors, number 395 37 10 3 31 4 7 287
Horsepower ..... 5,234 863 130 80 82 200 1,089 8,340
Other power, horsepower, 2,220 495 |eevnenninnnnn 105 (50 P . 97 800+
Rented—
Electric, hOrsepower ........ccoooceveenn (i3 | R PRI RN A, 410 [...... [P 282
Other kind, horsepower .......... [ 220 I | 1SR R A Y PO 2 O
Establishments classified by number of persons em-
Eloyed, not including proprietors and firm mem-
ers; .
Total number of establishments . 44 1
0100 . isiiineiiacriaaeaieaaaaans 2 1
101 to 250 .. 5 1
251 t0'500 .. 16 7
501 to 1,000 . ) 18 4
[0 N | 9 §

IIncludes establishments distributed as follows: California, 2; Delaware, 2; Florida, 1; Illinols, 1; Indiana, 1; Iowa, 1; Maine, 2; Ohio, 2; Oregon, 1; Rhode

Island, 1 Virginia, 2. Washington, 1; Wisconsin, 1.

2The average number of women, 16 years and over, and children, under 16 years, employed during each month, are not included in the table, because of the

small number reported,
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TaBLe 22.—SHIP AND BOAT BUILDING,

Distriet of Co-

United States. Alabama, California. Connecticuf. Delaware. Tumbia,
Number of establishments. ....... s eaemnieeenasrermanian a7
Clmfmtzlter ((1)f olrgum/a.txon. 1,072 8 8 3 # 8
NAVIAUAL +ouins ettt cntir e iaean s dd
Firm and limited pa.rtnershm cee ;12 % ?3 2& g %
Incorporated company...... s aaemeneaseeiasnaeeniiaaaas 116 3 6 [} N P
Caplml
Total «voevu. tetearraanens sittreanrensecaane hsrrenaaaanaeas 3%; ggg Sligg i%gg,%ﬁ $§g(8) 398 g(ligll.,ggé &224,7%8 g{.tll,ggg
0 ) 3 f
32 182,156 82i 600 538’ 170 118, 730 14, 350 1,400
Mm,lnnery, tools, and implements.............. ceeaae 3.3 893 070 431,820 $92’ 360 $$80: 939 236 850 § #5315
Cash and sundries........ e rar e eareaaaees ceeerneas $7,578,921 $87, 776 $137, 510 $280, 802 $182, 626 $1, 080
Proprietorg and Arm members....oocue it iiia i i
Salal?ued officialg, clerks, cte.: 1,28 4 51 5 s 8
'_Eg% thﬁanl?é: ...... o eeveeeeeaaaret teaiaaaeeneeiraann - g?[g a0 21 12 U P,
Omc}?m o‘{éb’r AR et benreeaanaaireuan $506, 4, $28,348 $14,012 $8,086 | eevvennennencns
£13511 572 Y PP 104 b 3 [ 3 P
SN 18§ T A U P 183, 707 9,000 | #7200 00 s2e12| 0 $6,500|.......lllllll
General aupermtendents managers, clerks, ete.— HEs, 2,000 #7,200 .2 e
Total NUMDET wennei ittt i iaieeiaamaaes 440 2 16 9. - N T
Totakl[ :;Lllmit.s. PR [P, $412, 967 $2,300 $16, 148 $11, 800 $3,436 |..oenn.ns PR R
Number ...... A 413 3 N 2 PR N
LT T R $397, 656 $2,300 8 809 ....
Womeno s s #16,148 $11, 800 $3,436 |ooveniiiianas
NUINDeL it iieinireieernevancnann vee b2 3| OO RO, [EUURPRTUTUUN FUUUUR REPORt reeeean
SAIATICS ~vreernrerennnmnanoans R $16,811 §loooeiiiaant o e, araanaan
Wage-earners, ineluding ipieu,wmkers and fotal wages:
Greatest nimber employed atany one time during the year 28, 591 642 1,666 1,187 321 27
Least number cmployed at any one time during the year. 9,068 B2 " 448 697 144 10
{}v\{\eg Lt)xge number %g, 8?’% . 393 885 915 207 17
Mei{ T venis Zui(l'év $8,607, 8 $101, 526 $538, 604 $451, 086 $110, 504 $11, 480
.%,V(.H‘Lge NUMBEY vvuvmevennass fevtaecanaian cremnenn 15, 804 880 916 201
AECH (ovnennnenrnscennanaceocsacsstasssnnnsoncoannnn $8, 591,118 $101, 626 $537, 060 $451, 086 $109, 464
Wonlxtu, 16 years %nd over—
vemge NUMDEL v ueremiiaiinaannns remenanaanaaan B | P P terreeeenenniane veanneoeas
‘Wages Cheeteereaaenn T P, N N PP P vemnees .
Children, under 16 years— %,
{’&vvemge number .. |55 35 | P R T ) P,
NgesS...veen. femivannnnaanes ceveannan vesneremanas B10,218 [|leveunnenarannans . $1,684 Juueeeeniininaan
Average number of wage-earners, including pieceworkers,
employed during eacl month;
en, 16 years and over-—
JONUATY oo mreemaneneneennnn. reenaes e 13,283 132 832 841 179 12
Pebruary . 13,808 118 916 881 224 12
March ... 15, 967 139 812 1,017 227 15
Apnil .. 17,459 307 853 929 148 18
May . , 579 428 869 1,003 186 20
Ty - 16:807 15 g R o %
August 16,632 445 963 924 290 20
Seplember 16,329 539 1,002 922 197 20
e e 1. i
December . . 14, 049 177 948 888 201 1
Misglglltlmeous expenses:
{0711} S, etaraencasieniinetanane herasiennenan $1, 042,971 $6,022 9,026 13, 529 7,791 $154
RODE Of WOTKSn < 2a o anemomseeeennnn iugo 483 €2, 350 3391751 %31 927 ¥ F860 [oeveneemrrnean
Taxes, not including interngl revenue $02,184 $1,538 $1, 548 $1, 885 §567 $20
Rent of offices, insurance, interest, and all sundry 3508,-944 $2,134 $67, 226 7,547 $6,007 8126
@xpenses ot hitherto included,
Contract WOorK..esem e oiiaiinearaiameannouas ereeamiae $242,860 ||eansceceriiiannn $10, 600 70 $358 ocuenennnns vaven
Materinls used:
TTOLLL COSbe 2 sasesrnneanraseesnnnseamanmsasnmcaeneanmmeess $9,901,223 #76,767 $702, 819 $680, 213 $163, 301 $6,989
Llﬁﬁ})ucslz‘l xl:(]:l.l I]g(:]td% 1l\nreluding logs, timber, and knees, 267,838 , 145 14,828 14,628 , 222 164
COSE cvesrecrauenssiasrmanaiananzaentsasnsonncamsanas $4, 890,728 $38, 579 352, 659 $354, 078 98, 065 86,835
Tron and steel plates, benms, smgle Iorgings, bolts, 36, 277 031 235,973 1,468,486 3,062,140 912 130 20,200
spikes, rivets, girders, cs.stmgs, ete., pounds
L A R deaeeneenaains $1,519,450 $8, 837 894, 266 $78, 851 $23, 641 $1, 308
.éncdhmq and chains purchnsed P Ceeremeaans $152,830 8817 $17, 625 $11, 802 $1,985 $40
ordage~—
Wire, feet coviiiervemrinneennnaiiii et 914, 656 340 46,439 17,695 9,260 {.....- PR .
3 SO %95, 301 8 £4,534 $2,910 560
Manila and. hemp, pounds . 1,486,929 16,480 115,998 167, 1
Duck ..o LI 136 o0p 52 05 $150ao #5130
)03 SRR R
A B P Beal o omml R QW
%[lnstis and spars purchased. . silsgB: ?igﬁ iﬁ%%g gg: %‘% i%év, 35%
ocks purchased ............-... 2, 78 ) 1
Machinery and boilers purchased.. $767,818 $18, 091 $69, 680 $70’, 629
%m%ngq and furniture pmchu.scd - %%4, 43‘% %«%gg gg, géé gg, %é
15 1 1,1 s y
R o ond heat... ?é?/” o 1 51,384 N
ill supplies ............. 8 1 ,
All other materials......... $893,076 $4, 365 $69, 488 £62, 745
Freighteeeoieemeiiieaireeeinsonnnaas erernaaas . $195, 882 8579 85, 921 $6,038

1The aversge number of women, 16 years and over, tmd (,hlldren, under 16 years, employed during each month, are not included in the table, because of the
small number reported,
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WOODEN, BY STATES: 1900.
Florida. Georgia. Illinois, . Indiana, JTowa, Kentueky, Louisiana. Maine. Maryland. Massacl}usetts. Michigan,

15 4 17 14 10 10 15 115 43 122 L1

11 2 11 10 7 5 6 90 27 85 39| 2

25 T 3 3 1 3 3 20 13 28 6|8

2 2 3 1 2 2 [ bi] 3 9 6| 4

$149, 159 §15,170 $363, 006 $350, 907 $28, 996 $60,377 $212, 643 $1, 316, 820 623,436 $1,138,830 $805,855 | b

8,850 [oeeeninnann $#149, 817 $27, 601 $8,400 $12,100 $125, 850 , 900 #197, 750 $221, 539 $149,966 | 6

. 9,600 |..... Cearraean $74,975 $19, 855 #5, 626 $8, 800 $19, 100 $91,975 $54, 526 #1209, 878 #2562, 066 | 7

$45, 992 #7 $22, 745 $25, 361 $6,200 $12,075 #35, 814 §125, 520 #1560, 994 $201,104 £118,545 | 8

§85, 017 $14, 400 $115, 469 $278, 200 $8, 771 $27,902 #31,879 $991, 825 §220, 166 $586, 309 §284,889 | 9

15 2 19 16 9 14 10 150 58 ‘ 141 63 |10

3 13 9 7 6 23 28 25 51 32 {11

#3, 150 $1,400 $46, 560 $8, 020 4,700 #8,786 $16,282 $23, 326 $20, 320 $38,102 $26,368 {12

S SR, . 4 2 1 2 2 4 4 12 7 118

............................ $22, b0 $2, 380 $1,200 §600 #1, 900 $6, 900 $3, 880 $11, 562 $5,500 |14

2 9 7 6 4 21 ! 24 21 39 25 115

#3,150 $1,400 $#24, 050 #5, 640 $3,500 #3, 285 $#13, 332 $16,426 $16, 440 $26, 6540 820,868 |16

3 2 9 5 6 2 21 23 21 32 22 117

$3,150 §1, 400 #24, 050 4,200 #3, 500 $900 $13, 332 #16, 166 $16,440 $23, 750 $19,840 [18

.......................................... L P b P, B 7 3119

.......................................... FL,440 {eenineininnnns $2,385 [oecaeimncernnn $260 {eereenenanraanan 2,790 $1,028 {20

197 62 058 546 125 196 398 2,401 1,039 1,821 1,981 |21

70 13 101 82 23 45 109 861 360 637 22

141 19 311 343 38 104 247 1,309 676 1,043 1,120 |23

§73, 500 #5, 156 #1659, 168 $160, 879 $18, 430 $48, 090 $105, 196 $749, 567 $381, 873 $636, 686 $474,621 124

141 19 811 343 38 104 247 1,369 675 1,043 1,116 [26

$73, 609 $5, 156 $169, 168 #1060, 379 $13,430 $48, 090 $105,196 $749, 667 $381, 707 $636, 686 $478,201 U6

U INUSUPRIVE SRR PSPPI PPN [PUU AR AP U AU AP 4 |27

D AR AN MR, DR RO SRR DU DR ORI JO0 R A, $1,280 |28

............................ S [ e 1 T CE T LI TR LR TR T | B FORUUTOUOUPN FPRRPP .

e [ PPN P [T URRP P ceernarnarnne BI66 | eceminnimiiinie]eanann Cesamane 30

189 0] ¢ 406 193 31 76 181 952 430 963 1,114 |81

137 19 408 187 40 63 194 970 482 870 1,195 |32

143 9 340 254 63 59 251 1,143 562 1,078 1,206 |33

146 9 323 271 98 100 212 1,417 766 1,218 1,294 |34

147 39 303 343 68 106 . 287 1,668 804 1,887 1,271 186

147 80 202 413 26 82 268 1,513 838 1,299 1,138 136

157 30 316 476 28 120 203 1,622 801 1,040 1,123 137

145 30 295 T 447 25 140 209 1,548 774 908 1,081 |88

128 22 262 484 19 160 270 1,542 804 963 1,120 |39

129 10 245 413 26 146 271 1,541 716 961 970 {40

139 10 168 366 27 114 277 1,462 642 041 9652 141

139 10 876 317 20 82 216 1,277 492 882 928 142

47,136 $0680 $11, 526 41, 261 $1,180 $7,804 $9,782 $6b, 463 $30, 049 $133, 787 $99, 868 43

$1,19 $10 #3, 622 $8b $316 $245 $2,127 26,936 $5, 225 $21,463 $0,463 {44

439 $25 $8, 067 $1,132 $228 . §b6d $2,872 $4, 705 $7, 651 6,772 §11, 068 |46

§5, b51 $300 $4, 785 $40, 044 #0687 $6,199 $6, 233 #18,051 $16,793 §40, 861 $45, 434 |48

.............. $346 37 A PR $796 |eeneriinnnnnnnn $35,771 $980 $64, 701 $36, 913 |47

111,111 $12, 660 $83, 240 $195, 243 $18, 207 $20,776 $71, 621 $1,877,769 $301, 010 $704, 439 $548, 535 148

1,850 1568 1,845 36,1064 186 347 2,281 30, 682 ,870 11,834 7,200 149

$41, 862 $2,985 #38,243 $88, 847 $4, 986 $8,662 41,780 $742,280 3176, 052 384, 314 $227,642 |50

528, 206 91,800 195,822 177,180 18,670 32, 6a0 168, 000 4, 691,616 62, 939 8,811,803 960, 976 |61

§48, 285 $974 #7, 746 $28, 712 $1, 640 $2, 893 $12,274 $160,169 $41, 263 $122,710 807,320 {62

$589 $222 $100 #6 $10 . $841 $57,840 $3,415 $7,289 $11,190 |53

8, 800 325 8,600 |.0enininnnnnas 100 [eerenn eenes B 269,010 12,940 81,150 47,956 |54

$1,250 $35 B280 foeenrieianaa-s 3 S B $28,111 §2,168 7,226 86, 169 |56

, 788 2,190 16, 606 8,028 600 2,590 2, 566 373,158 28,230 153, 876 101,770 [66

$960 364 $1, 205 #3836 $83 $480 $327 $b4,422 $4,248 $24,131 $16, 663 | &7

372 £431 $4,576 $1,617 $30 $66 $63 $34, 962 $2, 166 $9, 247 4,215 |68

84,0636 $363 £3,118 $22,437 $276 $620 $1,790 $21, b6 $16,410 $28, 281 $11,682 59

$1,490 $197 $4,230 4,987 $208 #3, 068 , 802 $24,324 $9, 341 812,022 $11,750 100

869 $18 $6, 802 2 $45 £800 $44,882 $15, 036 §11, 468 $2, 669 |6L

§212 $183 $260 | 0000 §2d |e.eeiiisanens $10 $200 $16,120 $1,182 $5, 700 $1,351 |62

.............. #4, 500 4,800 $85, 460 3, 760 $2, 000 #400 $102, 864 $1,500 82 $109,729 |68

$95 #1,450 $1, 700 $84 $110 |.einnnnns teene $6 $13,909 $490 $16, 338 1,778 {64

LN D, $1,981 $#1,271 $604 $609 $2,670 #4, 295 $4, 066 $10, 262 $4, 569 166

........................... 5T FTURUTR A ISR IO IR 82,728 |oreenrnesseanas $8, 252 #200 {66

8277 $248 $179 42, $231 $141 $58! $1,923 $1,679 42, 636 81,682 |67

$9, 607 8440 6,392 $11, 652 $425 $1,837 $6, 877 61, 067 $16, 016 $66,407 $46,170 |68

8417 #250 1,488 $4,128 $760 48 $646 $26, 811 $8, 004 7,881 9,786 169




1The average number of women, 16 years and over, and children, under 16 years,

small number reported,

Tapre 22.—8SHIP AND BOAT BUILDING,
. P N : New . North
Minnesota. | Mississippd. | Missouri, Hampshire, New Jersey. | New York. Carolina,
1 Igllllmber of %stablis}xmtgnts ........................ ceevrenan - 25 13 10 [ 64 218 14
aracter of organization:
2 lndiviounlg .............................................. 19 | 11 6 6 42 160 12
8 Firm and limited partnership. 4 1 2 hiiaeiienn 8 44 P
4 Incorporated cOmpany....o.eeens. vereenanaenaen P 1 2 lowenennnnen 14 L I
Capital:
b ﬂ'plt'otul ...... verenas Crreraeiiarteeseaeans feesertvesisnnannan $161, 967 $54, 885 $25,930 $10,686 | #1, 670,969 £6, 138, 916 $78, 760
[} tand ... veen $24, 060 $4, 8 $1,901 1, 60! 78,054 | 81,674,472 $21, 60O
7 Buildings $29, 975 $11, 850 89,625 §2,000 $210, 227 $646, 208 S”Z, 700
8 Machinery, tools, and implements.. .. $44, 78 $16, 705 $7,627 81,725 $618, 84 #1, 373, 636 322,185
9 Cash and sundries............. veenan rresneniees veenes 863, 210 $21, 480 $18,777 $5, 36 §665,704 | 82, 444 604 327, 275
10 | Proprietors and FIFTNL IETODELS «eeeneanaesemnaeesnnneens ‘e 28 13 12 6 60 208 17
Salaried officials, clerks, ete.: |
1 Total number ] B . 60 123
1 T 1 PP $7,880 4, 500 $3,070 Loeieininnann $76, 859 $154, 676
Officers of corporations—
13 Numher ............. [P, FS ) I pereaaas E: TN PO 16 12 |.
14 Salaries $2,000 [cenunceeienanfiaecrunnnnnnnn 30, 850 $37, 508
General supermtendents, mn.nagers, clerks, ete.—~
15 Total number 7 b2 R : 1 PP 53 111
16 TOt%\l[ salaries......... . veaersnrsreiien venans #7, 580 $2, 500 83,070 {.onnivnninn. $46, 509 $117, 168
Ien— '
17 Number.............. rrarreeruanean e 7 2 |28 PO [, 49 104
18 Salaries....ooeeienniaiind beenenaas [ §7, 580 $2, 500 $2,680 [oeeiinnninns #44, 095 $118,100
Women—
19 JUAVE 1170 R F S P eeees 4 7
20 SRIATIS. c v tvr i iie e B PO P, #1, 414 $4, 059
Wage-earners, including pieceworkers, and total wages:
21 Greatestnumberemployed atanyone timeduring the year. 258 162 120 9 2,043 6, 539 178
22 Least number employed at any one time during the year.. 87 40 43 B 87 2,242 44
23 Average nUmber ..o .aiiiiieriinennas. 137 73 06 5 1,416 3,464 73
24 VWOEES -« vevurmmenninnerarneaannnne #74, 817 §46, 452 §45, 909 3, 600 §778,103 | §2,014,788 $34, 7682
Men, 16 years and over— .
25 Avemge NUMBET st tieerermannenrsmanaresaensnaans 137 66 1,416 8,426 3
26 VVHBLS - 2 aevenancmannrasmnrnnesanenesaamaansnanein $74,817 46, 452 845, 909 $8, 600 §778,103 | $2,006,874 $34, 782
Women, 1§ years and over— .
27 Avemge number 9 cheevanees
28 Wages....oeeeinnne. §4,136
Children under 16 years: :
29 Avemge BT S P SR 20 |.
30 Wages $4,278 |.
Avem§e number of wuge-em:ners, inclndmg pieceworkers,
yed during eaely month:t
81 102 56 52 4 1,130 3,114 65
82 107 &0 41 5 1,187 38,208 74
33 188 1] 9 6 1,314 3,727 87
84 268 82 82 7 1,401 4,250 80
85 200 84 77 8 1,575 4,274 81
86 163 kil 61 [i 1,474 3,948 79
37 125 65 92 51 1,603 3,520 85
38 102 79 79 ) 1,482 8,264 82
89 92 68 63 ] 1,518 3,113 82
40 106 91 71 4 1,594 2,983 i)
41 95 88 49 4 1,548 2,776 53
42 December 93 4 32 4 1,814 2,842 48
Miscellmeous expenses:
43 111 S, $11,401 81,820 46,842 2368 $110, 936 $210, 445+ $2, 604
44 cht of works............ y 431 2, 880 $110 $30, 040 $70, 095 $1,620
46 Taxes, not inel g internal ,529 $260 $82 41 86, 144 $23, 043 8454
46 Rent of offices, insurance, interest, and €2, 572 #8340 43,230 $217 $60, 564 $101, 752 8530
expenses not hitherto included.
47 Contract work.......... fersereenaaas ranretaacrasaan #4,815 $410 $150 1....... veeanan $11,187 $10, 650 Jencruiaaaien .
Materials used:
48 TOt] COBEL . e e csveennnnaniresaransaissaissasanenisnnnennan §84, 902 $46, 876 $31, 914 §2, 625 #7106, 592 $1, 882, 659 21,263
449 Lumbper, all k{nds including logs, s 950 441 44 12,238 , 356 a0y
thouszmd feet, B M
I §81,006 $05, 252 $16, 576 $1,420 $352, 717 $076, 362 $12,737
81 Iron a.ud steel plates, benms, nnglei forgin, (%s, bolts, 219, 847 118, 950 106, 850 3,630 8,504,712 7,621, 589 59, 495
SplkeS rivets, glrders, castings, ete., pounds,
i N 0 $13, 996 $4, 988 $4,203 £300 $107, 286 $331, 441 §3, 927
53 ,éncémls and chaing purchased. veaneeenana O, $430 {464 $26 $16 $4,319 #5,106 #328
ordage—
B4 Wire, feet ............ e riaierracaraaaeannnan 7,078 2, 475 280 §ooiieriiienans 20,1156 191, 085 420
fili3 - §1,046 $184 $20 {ieeeniiaananns $1,823 $14,111 $26
b6 . 6,106 4, 080 950 540 32, 006 140, 496 1,376
57 . 81, 006 4718 $180 $90 84,747 821, 501 $a24
58 . 526 $1,138 G118 [ceverieinsnnnn $3, 342 $183, 378 $263
59 Paints, oils, etc. caremnnes - $2, 688 $1,111 $656 250 | - $49, 954 $80, 147 81,30
60 Oakum and piteh ......... . $1, 794 #1, 688 81,237 $18 $26, 574 #od, 244 1,000
Masts and spars purchased - $158 $944 §1 210 37,386 $10, 155 $615
6 Blocks purchased ,............ .. . 320‘1 $L68 )ereaannnenn $20 $2, 657 $, 577 $124
63 Machinery and boilers purchased.....c........ . . $16,990 $1,400 3,370 |ieennnnnnn..nn $30,160 $66,034 1...oaaes [
64 Fxttmgs and furniture purchased .. e 32, 4853 Fo $195 $20 46, Hoo $17,478 toernennnn, veen
65 L2 P . $2,078 $1, 204 $830 $160 $10, 641 $28,514 $350
66 Rent of power and heat... | N PRI AP $1, 023 86,299 |oveirennnnaree
67 Mill supplies ......ooaones $832 $264 865 10 32, 286 6, 288 §35
68 All other materials. ... . $7,498 §5, 839 $4, 205 §237 $90, 795 $104, 952 205
68 Preight...... R PN PP, $2,175 $833 $12 $55 $9,202 820, 387 432

employed during ench month, are not included in the table, hecanse of the

B B
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SHIPBUILDING: 233

WOODEN, BY STATES: 1900—Continued.

Obio. QOregomn, Fennsyl- II;“{;?I%E Tennessee. | Texas. Virginia. | Washington. |West Virginia.| Wisconsin, All other
31 16 35 20 3 7 27 36 4 29 611
18 10 23 16 3 4 18 23 1 20 4] 2
9 3 8 2 |eeeeneerens 3 8 7 i 6 2|8
4 3 4 3| 1 ] 2 1 IO 4
$283, 940 $126, 845 $288, 401 $540, 847 $1,020 $10,930 $320, 982 9548, 084 16, 465 832,226 $10,210 | b
$90, 050 %23, 750 $58, 650 50, 850 [2vovennnones $270 $131, 270 $106, 660 %2, 000 2053, 700 7,500,| 6
$35, 880 %6, 200 $59, 450 LA $2, 850 827,240 $80, 200 $4,000 $111, 000 8,800 | 7
$62, 785 $39, 770 $44,790 $164, 567 %320 $2, 335 $121,150 3110 376 $18, 200 $250, 670 $16,010 | 8
$105, 226 $67,125 $120; 611 $226, 513 $700 $5,476 41,322 $21, 255 $216, 855 $7,900 | 9
] 15 41 19 3|l 10 8 39 4 3 ©o8 10
14 8 18 LY PN I 10 2 4 20
$9,445 $10,460 48, 680 $20,440 |2 70 PR IS $10,100 897,672 81,576 $10, 968
2 G} IR . 6 3 4 4|
$1,800 83,600 |..oolii Il $18,840 - $6,000 $1,576 #8, 800
12 5 13 Y ORI everreanas 10 [T R 16 {.
$7,645 $6,860 $8, 680 81,600 [-ooo.ooolilillIilUE $10, 100 821,672 ool #11, 168
11 5 12 | 2 PR, [ PN 10 19 | 12 ...
7,420 $6, 860 48,560 $1,600 (ool B PO $10,100 %21, 572 £9, 968
2T (PSS [ [ S TR IS tereeeernnaaees eeee . 4.
g2 | Ll 190 |oooiilIIIN JOUR I IS .. 81,200 {11000 e
3l 662 527 430 66 68 s 1,926 102 927 95 |21
148 212 | 281 204 65 18 83 336 27 851 11|22
- 868 338 257 299 1 33 137 741 53 562 61 |23
$161,123 $187, 357 $119,719 $210, 009 $2, 560 $19, 816 297, 681 $510, 301 $20,204 $282, 567 $27,710 | 24
368 338" 250 299 1 33 187. 732 53 559 64 25
$161,123 $187, 857 $118, 619 $210, 009 $2,560 $19,815 $97, 681 $508, 051 §20,204 $281, 667 $27,710 |26
e PN P 1
J IOUROURRPOU 1o R )
JOSRORRTRRE IR $850
21 806 186 209 61 124 899 82 584 42181
251 310 166 285 4 125 519 2 601 42 |82
360 856 201 269 43 168 1,014 28 642 60 |33
396 279 240 368 44 179 00 10 655 60 |34
388 846 265 358 ] ) 1,011 49 750 76 135
342 350 847 860 2% 266 743 02 591 76 |36
495 326 339 334 24 224 780 70 B19 76 |37
158 365 882 827 17 230 902 86 486 87 |88
456 423 340 203 1 241 643 89 414 75 |89
416 316 219 265 2 166 592 81 464 06 |40
366 813 191 273 20 165 627 46 449 46 | 41
352 304 186 278 40 143 851 33 567 50 |42
$23, 908 $8, 851 $38, 628 37,821 99 $1,150 §10, 682 $32, 416 $1,780 $42,119 $608 |48
$3, 360 41, 865 45,9298 $2,220 §14 #8401 $042 4,379 4503 &1, 653 865 |4t
81,704 £1, 652 $2, 251 #1421 |.uuveee enas ‘ (h) $1,210 £2,817 088 25, 787 418 |45
$6, 994 43,508 %8,687 | $3, 874 5T A 88, 421 820, 265 8809 $24, 674 $120 |48
$11, 850 $1,331 $20, 617 $300 |unaivneeenes $300 |vemmnemmeennns 85,454 [+ evmmmeeannnnn $10, 006 $100 |47
$202, 516 $806, 579 $176,498 229,496 $3,710 $90, 845 72, 418 735, 050 $10, 854 $212, 680 $11, 441 | 48
3,004 6,142 4,608 3. 066 88 346 912 12, 636 539 3,520 290 |49
H
$147, 879 127,118 $116, 138 $90,085 81,270 $42, 959 $21,758 $206, 285 $18, 423 204, 024 7,460 | 60
629, 367 882, 452 802, 526 464,700 2,700 68, 150 750, 385 2,61, 075 89, 500 1,581, 915 10,070 |51
$21, 376 $43,868 $27,265 | $40,654 8150 $1,473 820,540 $168, 163 £46,108 | . %625 |62
5179 #6, 872 $1o7 %2, 468 $300 66 $2,80 $17, 448 4308 #150 |58
4,850 18,892 15,060 08, 600 1O |eeeneaeeannes . 1,670 85, 465 800 [veuserrennenns|Bd
$599 $2, 666 $1, 565 $8,350 §18 |l 175 $10, 027
13,850 42,216 58, 670 931 825 400 7,200 4, 560 100, 819
42,303 7,021 $8,965 : 783 $16, 787
1, 874 £3.824 $400 $160 39, 53
' 11,151 43,297 £5,099 $11, 517
$6, 471 $8, 516 $6, 808 $8, 649 $16,121
$2,810 220 $3, 245 7, 622
68 31,606 179 918 1, 67
23,604 851,400 $ $2, 500 871,728
81, 656 11,318 $1,300 75 $7,878
2,834 $1,430 82,204 84,702 46,280
$3 Y18 TSSO IR SRS IO ISR
$718 $382 $431 $543 $656 8
$6, 086 826, 447 $5, 786 %8, 620 126,016 15, 408 $1,060 |68
$3,671 81,120 1,276 $1,210 34,2 45,495 $100 160

2Tneludes establishments distributed as follows: Arkansas, 1; Idaho, 1; South Cnrolina, 2; Vermont, 2.
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MANUFACTURES.

TasLe 22.—8HIP AND BOAT BUILDING,

United States. Alabama, Calfornia. - | Counecticut. | Delaware. | D isﬂgﬁ%‘i’é Co-
Products: "
TOTA] VAU cacarareiaeeriirenanaaicasanmrasesraraernannes $24,210, 419 §240, 242 $1, 654,108 $1,227,120 $860,117 $24, 980
Wooden vessels— '
Steam, number.. 398 3 28 25 cerenraeras
Gross tonnage 48, 932 326 3,922 1,102
Net tonnage.... 32, 845 220 2,632 980
alue ....... #2, 994, 858 $28, 600 $280, 486 $41, 426
Sailing, number. 646 1 22 14
@Gross tonnage 59, 201 6 8,256 188
Net tonnage.. 51, 847 6 7 530 180
Value ........ 8,251,069 $700 8660, 860 $18, 500
Barges, number .. 839 4 31
(Gross tonnage 295, 508 3, 669 6, 726 18,746
Net tonnage.. 251, 689 , 1,859 5, 890 17, 089
Value ..oeennsaan . 93,828, 170 $66, 260 $141, 750 $584, 600
Canal boats, number Cerreenaemeaans erraseneianans
Ciross tonnage .......... 21, 434 P PO 240 .
Net tonnage.... R |
Value . 22y I 1 £ O R 364, 000
Small boats, launches and shipy'; ﬂsh.lng, pleas- 15,448 1...... PP 597 318
ure, life, and row boats, etc., number. I
RZ:N 11 [ N $1,972,825 |{.o.ienninnn.e. $100, 015 $72,107 $29, 142 §500
All pther produets . . %1 070 297 Hl e 887 980 &185 872 $4,901 |...oooala L.,
Amount received for repmr R1 {03 4 SN 810 866 326 8144, 692 3483 017 . $310, 616 #65, 650 $16, 500
Companson of products:

Number of establishments reporting for both years....... 898 4 36 32 8 2
Value fOT Censils YeAT verevectaiemernsracanaacces . $21,643,485 8161, 066 $1,627,728 $1,196,070 $368, 467 $#26, v80
Value for preceding business Year ccoueevvuveemaecrencneen 317 386 228 $128,275 81,375,347 3859, 997 $285, 922 323 000

FPower: . .
Number of establishments reporting ............. [ 382 3 16 15 [ I
Total DOTECPOWET te.irniin ittt ienet v ctineneiens 283,903 156 918 814 176 |oeieiennnn sernan
Owned—
Engines—
Steam, number ..... bererrenananans Geresnenaas 496 3 11 26
Horsepower ...... 19,997 146 458 720
Gas or gasoline, number 45 9 3
Horsepower...... 12
Water wheels, number . 2
R Horsepower ..
Electric motors, number
Horsepower ......
Other power, horsepower...... [ veeeas
Rented— .
Electrie, DOTSEPOWET «ovvenrcieeionrencaneaneeaens] B3 |eeieeennoo.
Other kind, horsepower., .

Furnished to other estahlishments, horsepower

Estahlishments classified by number of persons employed,
not including proprietors and firm members:
Total numper of establishments .............. [
No employees
Under5....

51t0100 .
101 to 260 .
251 to 500 ..
501 to 1,000.........

w

[
RGO S TG D




SHIPBUILDING. 235
WOODEN, BY STATES: 1900—Continued.
Florida., Georgia. Nlinois. Indiana, Towa., Kentucky. Louisiana. Maine. Maryland, |Massachusetts.| Michigan,

§254, 991 $23, 500 $322, 446 $466, 207 $42, 665 $97,492 $250, 307 $2, 491,765 $862, 034 $1, 760, 574 #1,402, 898 | 70
3 3 11 20 6 7 14 9 16 1711
68 526 188 10,159 454 1,040 1,212 1,701 1,474 4,710 | 72
39 405 124 5,723 277 747 946 582 864 4,080 1 78
§10, 900 $22, 300 $12,800 $277,123 $16, 650 §17,582 $85, 340 $69, 775 $158, 275 $301,400 | 74
4] 1 8 1 73 24 128 13| 76
522 15 15 26,683 4566 3,880 2,884 | 76
894 12 10 23,753 205 2,910 2,798 | 17
$42, 685 $600 . 8276 $1, 087,701 $28, 801 $384, 000 $117,260 | 78
20 1 2 ‘41 3 20 34 29 9 2179
1,888 100 GO 21, 500 193 3,210 25,286 12,027 2,030 1,225 | &0
1,708 100 52 10, 388 171 2,086 22,751 10,911 798 1,015 | 81
841,751 $600 $F25(11 $97,056 $900 850,425 $764,875 $169, 820 $36, 800 #60, 550 | 82

6

100 920

75 920

§1, 600 #6, 800

861 274
820,671 [o.cmao.nn Ceeen $20, 898 $47,140 84,249 800 ¥1, 935 493, 571 935, 854 $208, 964 $241,010 | 88
V000 Joeennnnninnns ) 987 $10, 921 #37, 074 §17, 780 £162, 699 $09, 265 | 89
$183,984 |........ . $271,508 $48, 888 $#20, 866 $79,232 $163,169 $422,804 $588, 614 $809, 836 883,423 | 90
14 15 6 9 5 13 102 35 116 40 | 91
§253, 815 8600 $305, 996 #4185, 707 $41, 740 $60, 727 $225, 557 $2,811, 313 $784, 493 $1, 657, 349 $1,180,456 | 92
$138, 205 $500 §285, 488 $628, 762 $37,874 $42,810 | $186, 863 $1, 5706, 250 $635, 520 §1, 244, 606 $049,083 | 93
2 R il 5 6 2 7 22 17 40 21 94
846 1........ veaens 221 338 116 206 427 612 600 736 1,865 1 95
6 11 4 2 13 19 24 34 25 | 96
215 242 96 200 427 466 562 - 619 1,741 97
3 S ) S 1 3 2 31 98
16 38 36 34| 99

ceseeraegaenny




236 MANUFACTURES.

TapLe 22,—SHIP AND BOAT BUILDING,

Minnesota. | Mississippl. | Missouri, Hatlqug‘lrxire New Jersey. | New York. CEI%%%&
Products: '
70 TOtAl VBIUL. svveurnrenrsenancnanenan nenanaeieens Ceerenas 8228, 071 $115, 744 $98, 367 $9,793 $1,958,041 |  $5,428,717 477,528
Wooden vessels— N
7 Steam, number....... Ceneceetiitetnananniaasrinane 11 25
12 Gross tonnage . . e - 627 534
73 Net tonnage. feees . 448 306
¢ Value .ooiviiinnnnnnn. . $41, 750 $31,700
75 Sailing, number.....c.covviiemiia. . 15 14
76 Gross tonnage «.......... . 176 193
i Net tonnage.....oeeonne. . 158 140
78 Vale ovteiiainennannan . $11,085 $12,800
9 Barges, nutber. . s . ] 8
(Gross tonnage. . N G664 1,160
81 Net tonnnge . 659 946
82 Value. ..ot iaiicnnes . $32,429 . $22, 310
83 Canal bonts NUMDEL cuiineernaencecncseesreremea]oenoromemrnane]eneameacaann,
B84 Gross tonnage .........................
ag lx\Yret 7031542 -
3 I '/ 1 U U SOy REN F [ I PP
87 Small honts Taunches and ghips'; fishing, pleasure, 526 4
life,and row boats, ete,, number,
88 VAIUE. . oeereosorannns e iemesaaraaieian §88,075 $517 §12, 065 $2,943 $69, 777 $654, 702 $1,028
89 All other products............. . 806,136 $6, 000 $503 150 $6, 520 $166, 305 $140
90 Amount received for repair work ......... vrvannan $78,597 $42, 417 $64, 457 85, 800 $1,381,164 $2, 982 247 $85, 935
Comparison of produets:
91 umber of establishments reporting for both years 21 11 6 5 63 180 11
€9 Value fOr CENSUS YOAT. ..vveermanuuarecaeccnaonnnrsesan $214,186 £83, 944 874, 752 #8, 750 $1, 834, 081 84, 821,975 $75,703
93 Value for preceding business year..... Cavarasesniacnann .- $268,235 849 876 378 817 $8,175 $1, 473, 896 34, 068 740 §55, 886
Power: .
94 Number of establishments reporting......oeciveiviaiannn. 11 6 2 1 28 82 4 »
95 Total ROTSEPOWEr v veeeiiiiieeaenannnnes Feeeerenieiiaean, 180 197 142 15 . 2,152 7,444 166 -
Owned— ,
Engines—
96 Steam, number . ....... e 10 6 3 1 43 98 i .
97 Horsepower ..... . 138 182 142 16 2,004, B, 714 156
98 Gas or'gasoline, number. ... .o ..oiviiiinennn. 2 1 . 3 | -
99 Horsepower ............ cernaen -
100 Water wheels, NUmDEr. ..ot iienieeaananrcranean feeseteaenan -
101 Horsepower ... B N I ISR R IR V' RO =
102 Electric motors, B OO dersererinene 9
103 HOTSEPOWEE «vvaemvrarerravnraneccansansan R PR [ %
104 Other power, hOrSePOWer . eene v erennenenannes. .. [ i
Rented—
105 Eleetrle, horsepower. ..o cniiciiiiiisiveeia e ceeeaec i e s ne e v e e e e e 20 24 |oiiennas s
106 Other kmd horsepower . e 14 0 fevevesnnnanns
107 Fumished to other’ establishments, horsepowcr ......... . N 20 60 Joveenanrnnnns
Establishmenty classified by number of %ersons employed,
not including proprietors and firm mem! .
108 Total number of establigshments. ... oo crreaearieninnann ) 218 14
109 N0 CINPIOYEES. s tvevenmecenenaaesoaemaatnaaessreeerarans 45 lvennnnnn, .
110 Unders.... fhesememmeanreeo e haenaariean 7 36 4
111 . . 7" 8
112 83 2
118 18 foeneniias PR o
114 12 [iveaaenans .
115 2] e
116 1 jeversecnnnes .

|5 =

%
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SHIPBUILDING. 237
WOODEN, BY STATES: 1900—Continued.

Ohio, Oregon. PSRR&I' %g:g?g Tennessee, | Texes. Virginia, | Washington. |West Virginia, | Wisconsin, A;%ﬁg;ﬁr
$485, 6581 $654, 885 $107,768 $655, 827 $8, 007 $126, 446 $263, 802 $1, 505, 649 $51, 170 $707, 955 $66,187 | 70
16 16 5 10 2 4 2 21 1 12 1171
1,262 4,899 876 93 114 325 104 6,208 78 882 69 | 72
593 3, ?493 522 60 76 268 63 4,953 68 298 381 73
876, 173 $266, 52? $d1, 953 $106, 203 $363, 187 351, 410 7%1
: 30 B it
50 1,443 76 17 "7(5
3 1,353 58 16 7
$1,750 §50, 000 $15, 850 $1,100 73
3 b 174 2 79
9,640 817 G5, 880 80
8,610 186 6, 328 S
$120, 000 $5, 200 $125, 060 42
3 33
800 v 34
260 85
$2,250 86
895 87
£47,205 $9, 025 $47, 036 $21, 904 $820 £1,086 $10, 387 861,288 |.........celal, §117, 801 $4,009 § 88
#11,200 $15, 080 §14, 992 $106,014 |.vvennnnnninns $1,400 15,000 §79,900 |ooeeiiina... 11,819 f.veeeennn.. 83
§227,049 $308, 662 $160, 625 $105, 558 $225 #5, 660 $226,816 |' $429, 932 $45,670 $500, 625 §57,508 | 90
25 11 30 19 5 2 1 17 23 01
$417,631 $478, 928 §307, 349 $665, 193 §1,000 $125, 260 $255, 502 $908, 677 $61,170 $685, 794 £66,537 | 92
891,284 $304, 623 §304, 857 $485,077 $1,000 $76, 950 $242, 635 $625, 227 #45,518 $504, 182 #57,700 | 93
15 ! 2 10 [ P ceseeresranaas I 14 2 13 2| 94
658 90 218 L ] PR 1,579 1,408 72 1,170 70 95

1Includes establishments distributed as follows: Arkansas, 1; Idaho, 1; South Carolina, 2; Vermont, 2.




238 MANUFACTURES.

TapLe 23. VERNMENTAL ESTABLISHMENTS, BY STATES: 1900.
R e | o . . ssachu- eyl |South Caro| wioois. | Washing:
: ‘ g{’;ttgg Californis,| Illinois.! | Maine. Mu;gggm New York. P;ggfg 1 Sou]ti;]gfxro Virginia, W "t‘f}“li"g
Number of cstablishments ...........c..-- 9 1 1 1 1 1 1 1 1 1

201,011 | $5,347,000 $10,500 | 96,082,965 | $183,278,708 $18,299, 276 | $3, 198,451 $499, 603 | $6,880,867 | 798,601
ggé 412 074 || $1,156, 887 $2,500 | §1,583,200 | $8,143,88 §14, 345 875 ,760 440 $118,792 1 2, 900 998 MUU,\)()Q

53

TIIE8. - omssvemnnnsaarengmnnaee 11,515,795 | 81, 804,213 $5,000 | $1,016,135 | 9,120,390 3, 089, 489 35885 $138,505 | $1,201, 444 [ $100, 974
ll\sl?llclg;ngry tools, and 1mplcmenm $$8 543,203 | §2, 216 535 43,000 348'% 630 $1,6§6,519 8746 062 $479, 019 8639,30} 32, 188, 425 | $160, 802
Cash and SUNATIER vaeenrnenenrnsas 3, 819 849 $169, 955 foeeeueereeen $3, 000, 000 §372,917 $117,850 375,347 $8,005 {venreiieanns $80, 775
Salaried officials, clerks, efe.: 5
Tolal number . .oooircraramnaces 540 112 . 1 . 130 82 135 . 32 ] 8 40 |......
Poti]l SRIATIES. cvenenvnraommrmraaemncass $466,497 $o2, 857 #1, 600 $31,3820 §84,'720 $188, 489 $27,478 $9,977 $80,166 {...vvinnn
M Ln’Number ....................... 537 1}2 1 130 82 1. 132 32 8 4Q ...... -
GAMILIES. «ne v nanreansrmnnmmeeer $463, 788 §92, 857 #1, 500 $31, 820 $84,720 $135,730 $27,478 #9,977 $80,166 {.eerranas
Wm&cn—l- 3 3
o URTTUUUURRU R | RUPTRN RRPRE et P TTTTIELIES) CLLTILLE e NPV st KOOOUROO IORRIOUCRN N vevve
SUIATIC 4 vmceerennnmnnmasonsnnn $2,759 $2,760 |...... F O PR cenreranas
Wage-carners, including pleceworkers,
; and tutal wagesb loyedatanyone .
: reatest number employed at any on
5 e dluring the y Ie‘?n.ti s 9,520 1,441 6 504 1,634 2,450 |- 590 149 2,358 103
Least number employed at any one
time during the rycu’r 6, 2:61 1,000 [} 439 1,068 1,545 392 73 ‘;1,787 4I1
: Average number.. . 7,600 1,176 (§ 559 298 1,973 397 04| (2, 994 B
> Wages $6, 222 263 || §1,111,486 B4, 308 $470,248 $902 570 | 81,654,727 $307,913 47, 667 | §1, 059,214 804, 121
' Men, 16 years and over— . . . -
Average NUIMDET «_ceuweosaennns 7, 664 1,162 6 559 },_28 1,962 . 297 1040 __[2,29»; -
WAZES eevremeememmnnneanoas §6,202, 882 || $1,103, 980 $4, 8308 $470, 248 $902,579 | 1, 642, 946 $307,913 £17, 667 | $1, 659, 214 Fod, o
‘Women, 16 years and over—
Average number .. 2 L U IR IUPTUPPTPPSIN S ¥ S PP TTRET T rreesvens
WHEZES <o ensrannn $19, 281 87,500 §oooienueiieudiama e e §11, 731 ------------ PPN
Children, under % years
Average number.... . b | O P R O O Rt e EEPT TR R 1
© OWAEBES ciiearrccaeanenananaaas 1 O D e ! R R LR R Rl R
i Avernge number of woge-earners, includ-
s ing pleceworhers, employed during each
g month: 2
i Men, 16 years and over— . )
: Jﬂnunl‘y ........ . 7,487 1,019 6 493 1,128 1,8 /_8 362 106 2,302 i
February ... 7,630 1,001 6 450 1,123 2,064 410 73 2, 368 oD
March.... 7,827 1,025 6 444 1,871 2,086 402 17 2,809 u
April. 7,779 1,143 6 478 1,460 2,000 401 98 2,116 84
8,185 1,161 4] 512 1,536 2,212 389 7B 2,008 Lil
8,090 1,245 6 660 1,508 2,109 414 73 2,044 W
: 7,468 1,408 6 627 1,205 1,734 338 136 1,813 191
7,869 1,164 6 628 1,293 1,968 348 120 1,787 i3]
7,941 1,277 6 G6L 1,263 2,063 45b 143 2,001 2
8,289 1,247 6 688 1,346 2,071 439 118 2,831 ]
7,154 1,153 6 610 1,272 1,701 463 106 1,811 s
December .. 6,904 1,007 8 B55 1,007 1,570 353 80 2,111 it
Mlscellaneous expenses
tal b3 I 17 | SR NP MR S PR $9, 564 $14,875 [onermnnnan-- $4,625 [Lanvorures
sundry expenscs ................. 819,500 [1evenenenvasfonsane FUUUNS SO PROU eeanesennans $14, 875 34 625
Contract work.. 39 T 1 D e P Y e T DR O P I
Matefials used:
Total CoSt. iivasersnnarmniacnaas .| '#8,806,326 $536, 886 $2,981 $205,012 $843,795 | §1,115,650 $248, 518 #24, 667 #$764, 668 F02, 869
Lumber, all klnds, 1nclud1ng logb.
tlmber, and knees, thousand 12478 0 A . 5 ! a4 2. 006 .
2,4 1,74 5 92 1,500 3,344 483 188 , 90!
$320, 049 $43, 556 $1,125 $19,875 $39, 7659 $83, 614 #19, 957 4,700 $99, 963 7,110
1,435 b2 20 PR 196 342 652 5 20 {172 A (R
$20, 636 $260 |..0ieiennnnn £8,147 $5,489 $600 $788 $362 $10,000 [oveariviar
Iron and steel Elates‘ beams,
angles, forgings, holts splkes,riv- . .
ets, girders,castings, ele. pounds 7,294,846 || 1,200,000 12, 000 200, 000 2, 000,000 2,100, 000 867,340 66,600 | 1,100,000 27, K
COSE e e e wmmensmmemreanssannn $477, 409 $70, 321 #360 316, 180 $162,679 3132 384 $7,828 4,183 $7.5 i 20, it
éncdhors and chains purehased... $9, 964 3326 $200 [benvciaannn fermmemmanene 416 $1,190 [oennannn
Sordage—
Wire, feet ......... ST 147,787 11,500 {uvenaannene 15,000 11,000 6,000 88, bl 5, (WY
OSE e vreereenrnmaanenenes 18,212 $1, 508 |2 cueennnnsss $2, 347 $1,288 574 811, 068 iy
I\Iamm and hemp, pounds .. 592, 383 89, 046 1,800 23,796 45, 880 100, 000 302, 400 FUNLLY
£48, 611 $11,208 $180 3,966 $7, 657 $11, 490 $560, 400 &1,
Duck ..o..vvoeennns . §62, 242 §10, 032 $24 2, 024 $5,932 | $28,870| 96,2461  H10D l.......o...o cesaranire
Paints, oils, ete...... - $177,575 $24,478 $1562 £6, 668 $27,766 263, 436 $40, 001 3, 1RHY
Oakum and piteh ....... §45, 316 $2,175 72 F761 86, 237 é:’)ﬁ(} $33, 122 AN
Masts and spu.rs purchased . 82,145 3 I 1 T S R o 14 100 [baeevnasnn
Blocks purchaged ............ $28, 085 $980 |.eeviracnann $283 $1, 068 $11,498 $13, 413 1.
Machinery and boilers purchased. $918, 887 $109,083 §ooeunnnaa-e $27, 857 $166, 408 $274,703 §248, 011 ﬁflh {ikh
Fittings and furniture purchased. §52,103 $3,642 fooennnnaans §7,391 $3, 926 $12, 353 $18, 476 RANLLY
3 $158, 103 $40, 306 $600 #10, 558 $31, 007 $34,108 $27, 060 iﬁ‘.!,i’M'
Mill supplies ......uees $88, 465 $320 $200 $1, 766 $9,572 $8,296 $G6, 211 $ituh
All other materials...... .1 $1,353,156 $217,310 {oeereanna... $102, 209 $385,127 $462, 890 $71, G6B §8, 800
Freight............ PR Ceeeerann B68 {|eneerinrnan F 1521 RN F T e e F Ciamenns
Products:
Total VAlUE. ....svvinnninnns errreanas $11,084,312 || $1,741,229 $12,000 |  $764,022 | $1,361,816 | $3,805,089
Barges, number......... . 2
Grogs tonnage 180

Net tonunage... . 120

Value o.o.iiiiiaaiiiieeas $1,200

Small boats, launches and ships’,
life and row boats, ete.—

%u}mber ..................................... 632 12 8 80 |avernrnier
alue oeviiiinannns .. $114,122 [Hioenoeeinann . §063, 272 . $12, 350 §2,000 80,500 1.canniian
All other products . . #, 448 752 $852, 222 £867, 826 $1,709, 864 55248 482 323’227 3%9{ 580
Repair work. . ...l ...l $6,470,238 #3889, 007 $332, 926 &706 064 $2 185 826 3285 480 $65, 784 31 870, 673 | $102%

1gtate institution,

2 The average number of women, 16 years and over, and children, under 16 years, employed during each month > i ‘he 3 d
cmall Db oo, 16y s ) years, employ! g onth, are not included in the table, becausy of thy




TasLe 28.—SHIPBUILDING, GOVERNMENTAL ESTABLISHMENTS, BY STATES: 1900—Continued.
Juited || California.| iinois1 | Maine, | MASSRCNU- | oy yory, | Pennsyl- South Carorl yigin;g, {Washing
Comparison of products:
Number of establishments reporting
for both years ...... . 8 1 1 1 L 1 1 1 1
Vaulue for ¢ensus year ... .| $10,901,832 (| $1,741,229 $12, 000 764,022 | $1,861,816 | $3, 895, 689 $546, 312 $82,211 | $2,498,553
Value for preceding busi $8, 061, 093 $676, 727 $12, 000 $373, 620 $678,443 | 94,286,935 $97, 578 $12,817 | $2,023,9738
Power:
Number of establishments reporting._. 9 1 1 1 1 1 1 1 1 1
Total horsepower c...oovvvenianes veen 10,908 1,954 25 980 2,467 2,764 685 833 950 350
Owned—
Engines—
Steam, number. 95 13 1 16 2 19
Iorsepower 7,465 1,556 25 780 1,682 1,200
Gas or gasoline, e . 1
Horsepower 10 [feeeenenans. 10
Eleetric motofs, nu 197 45 122
Horsepower .. 2,733 399 1,544
Other power, horsepower. 4 RN DO E" L1 N
Establishments classified by number
persons employed, not including pro-
prietors and firm members:
Total number of establishments . 9
to20 .. 1
b1 to 100 1
101 £0 280 . 1
501 tv 1,000 2
Over 1,000.. 4

1 State institution,
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LOCOMOTIVES.

By Epwarn H. SANBORN, Hrpert Special Agent.

This report, while it deals chiefly with locomotives,
is intended to embrace all classes of self-propelled and
self-contained engines, including, in addition to rail-
road locomotives, traction engines, motor vehicles, and
steam road rollers.

Table 1 gives the number and value in 1900 of loco-
motives and other self-propelled engines manufactured
by the 200 establishments embraced hy this report.

TasLE 1L.—NUMBER AND VALUE OF LOCOMOTIVES AND
OTHER SELF-PROPELLED ENGINES: 1900.

Number.| Value,

13,500 | $42,027, 806
2,831 | 29,988,583

b 115, 80!
E lectri(, 165 248,071
Gas . . b 5, 000
Traction engineq aeen 6,132 6, 385, 026
Motor vehicles . 4,192 4,899, 448
Stean TOAM TOLETR oo nomnonosinsnsrensssn s rasnennnnons 130 345, 881

It is impracticable to present statistics of capital,
wage-earners, wages, or materials in this group of
industries, for the reason that at most of the establish-
ments in which these engines were constructed many
other products also were manufactured, the aggregate
value being, in some cases, many times greater than the
value of the engines. Nothing but an arbitrary separa-
tion of the statistics named could have been made, and
figures thus obtained would be of little value., Itistrue
that the building of railway locomotives is for the most
part a separate and distinct industry, except when con-
ducted in railroad repair shops, in which a compara-
tively small number of engines were built in 1900—the
larger part of the products being cars and repair work.
But traction engines were built, in 1900, largely in
works at which farm and other machinery also was
manufactured to an equal or greater extent; a large
proportion of the motor vehicles were constructed in
tactories producing bicycles and other articles, while
road rollers represented only a small part of the output
of the establishments in which they were built.

While the value of the engines enumerated in Table
1 was $42,027,806, the value of the other products man-
ufactured in the same establishments, mcludmg the
amounts received for custom work and repairing, was
$51,768,415. It will be seen, therefore, that the statis-
ties of capital, labor, and materials for this group of

industries bear no direct relation to the products sepa-
rated from the totals, for the purposes of this report.
Inasmuch as this grouping of products appears at the
census of 1900 for the first time, it is impossible to
make comparisons with 1890, except with regard to
certain statistics velating to locomotives for railroad

use.
LOCOMOTIVES.

In presenting these statistics it is necessary to distin-
guish between locomotive works devoted exclusively,
or for the most part, to the building of locomotives,
and the repair and construction shops of railroads at
which the building of a few locomotives forms but a
minor feature in connection with other work.

Table 2 is a comparative summary of the principal
statistics for locomotive works, 1890 and 1900.

TagLe 2.—LOCOMOTIVE WORKS: COMPARATIVE SUM-

MARY, 1880 AND 1900, WITH INCREASE AND PER CENT
OF INCREASE.

INCREASE.
1900 1890 A
er
Number. dent.

Numl)el of establishments. ..... u8 19 9 47.4

apitl. .o e iaiiciaeaa §40, 813,793 | $24, 516, 574 || §16, 297,219 66.5
smed omcmlq, clerks, ete.,

num er . 7806 1317 419 182,2

Salaries . oot 3902 196 18381, 664 #620, 642 136, 4

Wage-carners, average number. 19 03¢ 16, 678 3,861 21.4

Total wages .1 $10, 899 14 L 88, 697 rlRB $2, 209 lzb 25,3

Men, 16 years and over..... 18 824 10, 651 3, 17¢ 20,3

) $10, 85:1 628 1 $8,002,878 || 42, 162 zl')() 24.9

Women, 16 ycars and over.. P N

WRLES ©ovicerasennrrsorsanns 2 | R PR

Children, under 16 years.... 214 27 187 092, 6

WAZES cvvvnniiannn . $5, 110 39, bG8 4.7

Miscella.nwua eXpense: $901, 880 $377, 061 38,1

Cogt of materials used .| $20,174, $13, 3&8 742 | %6, 835, 663 61,2

Value of products .| 35,209, 048 $24 9)2 766 $10 286, 202 41,8

Locomotives:

Numbcr ..................... 2,77 2, 4 366 16.2

_______________ .| $27,121,063 | $19, 752 405 $7, 308, 598 37.3

Other pmducts, value $8,087,085 | §5, 170 201 || #2,917,694 56,4

1 Includes proprietors and firm members, with their salaries; number only
reported in 1900, but not included in this summary, (See Table 3.)

During the census year 1900 there were 28 establish-
ments the sole or chief product of which was locomo-
tives. At these works 2,774 locomotives of all classes
were built, with an aggregate value of $27,121,063,
compared with 2,409 locomotives, valued at $19,752,465,
built in 19 establishments in 1890, In addition, 272
locomotives, valued at $8,276,393, were constructed at
926 railroad shops, making a total of 8,046 locomotives,
valued at $30,397,456, built in 54 establishments dur-
ing the census year 1900. The figures for 1890 do not
include locomotives built in railroad shops.

(248)
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It will be seen that there was a considerable increase
in the value of locomotives during the ten years. The
2,409 locomotives built in 1890 had an average value of
$8,199, while the 2,774 built at locomotive works in
1900 averaged $9,777 in value, an increase of 81,578,
or19.2 percent. This increase is due in part to changes

in size and construction. The increase in number of

MANUFACTURES.

locomotives built in 1900, compared with 1890, appears
to have been due to the foreign demand, the number
exported in 1900 being 525, compared with 161 in 1890,
an increase of 864, The absolute increase between the
two census years, as shown in Table 2, was 365.

Table $ is a summary for locomotive works, by states,
1900.

TasLe 8.—LOCOMOTIVE WORKS: SUMMARY BY STATES, 1900.

United P , s Pennsyl- All other
States. ‘ Ilinois, New York. Ohio, vanis. slates
Numbe}:r Of eStahlISHIMEITS «uveerauerarraanmmmreiastoresnraemorrnnamaciaaareanns 28 4 4 3 8 9
Capital:
p’1‘ota] .......................... N eemaseeteensatsenntnnasiosstoaisantotaesroanns $40, 813,793 $385,000 |  $6,851,076 | §1,051,742 | §20,134,539 $12, 890,887
e eietesereteansenaiiaresonanasneatasns , 471,617 75, 000 $224, 356 $61, 500 $3, 035, 261 $1, 075, 500
Buildings ....cc..venes- A EE T ERIELED $6, 693,715 |- $55,000 | 91,028,681 $183, 340 $3, 272,784 #2, 163, 810
Machinery, toolg, and implements ........o.coooenns 811,511,185 $81, 000 $1, 570, 168 $183, 204 #4,175, 674 $5, 501,139
Cash and sundries o ... eeececaiiane. $18,137,276 §174, 000 $4, 028,470 $0623, 698 #9, 600, 820 43, 660,288
Proprietors and tirm members....... .- 15 L T 8
Salaried officials, elerks, ete., number . B 107 53 150
) U T $902,196 $147,719 $#71, 310 $454,118 $216, 842
Wage-earners, average number 19,039 4,304 0 9,974 4,301
Total WAZES covemnnceesnenns $10,899, 614 $2, 660, 001 $412, 080 $0, 508, 381 #2,264, 709
Men, 16 years and over 18, 824 4,870 794 9,274 4, 800
WHEEH «ovmvmmmersasamamaatacsnnnssran i teaess st $10, 854, 628 $2, 665,418 $412, 980 $5,487,178 2, 246, 509
Wemen, 16 years And OVer. o.oeiesieraraanrerrarnniaeenene 1 ) PN SRR PR
ages §288 L2 N P L LR T TR TR P
Chﬁdr 214 23 100 91
Wages $44, 698 $4,205 $21, 203 §19, 200
Miscellaneou !
Total £1, 3869, 341 $6, 675 $332, 440 §74, 263 $658, 416 §297, 847
ReNE 0f WOTKS - e omoeyanerresnnsae 2,020 | $1,100 $300 200 240 1,080
Taxes, not ineluding internal revenue.. $128, 763 || $060 $17,412 #06, 809 $58, 850 45, 242
Rent of offices, interest, insurance, ete eee S $1,222,124 | #, 625 $313,128 867,254 $585, 802 $251, 225
COTIETACE WOTK . o vocesesonarnasaanensassosamsmnmosraecoummosisnrssromannnss $15,684 |eveeranmranans 2600 Joeeminaiaaes $18,984 [oemeeemanenns
Materials used; |
TPOA] COBE «vanmncnsnnsanserssesssasan coermoins eerenezes ersan e ramairaaey $20,174, 395 $134,612 | $5,690,000 $812, 812 $9, 600, 876 $3, 936, 030
Prineipal materials, including mill supplies and freight. $19, 608, 678 |! §131, 892 $3, 561, 912 §801, 543 $9,321, 878 43, 801, 453
‘Fuel, including rent of power and heat..... deenreeaees .. Fa65, 717 |, 9,720 $138, 154 $11, 269 3278,997 $184, 677
Value of products, including eustom work and repairing.......ooociiiiiaiiian.. §33, 209,045 | $225, 300 §9,492, 891 $1,528,614 | $16, 964, 626 26, 997, 818

1 Includes establishments _distributerl as fbllows: Alabama, 1; Maryland, 1; New Hampshire, 1; New Jersey, 2; North Caroling, 1; Rhode Island, 1; Virginia, 2,

This table shows that Pennsylvania led in the manu-
facture, in 1900, with 48.2 per cent of the total value of
products. In 1890 the state also led in value of prod-
uets, with 44.6 per cent of the total. New York was
second, with 27 per cent. New Jersey was third, but

as there were only 2 establishments in the state its
totals can not be separately shown. '

Table 4 shows, by states, the number of locomotives
of each kind built in all establishments, including rail-
road repair shops, 1900.

Tagin 4.-—NUMBER AND VALUE OF LOCOMOTIVES BUILT IN LOCOMOTIVE WORKS AND RAILROAD REPAIR
SHOPS, BY STATES: 1900.

AGGREGATE. STEAM. COMPRESSED AIR. BLECTRIC. GAS,
]
Total. Simple. Compound.
Num- Numn- Num- |’ Num-
ber. Value. Num- ) N Nume her, | Yalueo | Tyo Value, | yap. | Velue,
her, Value, e, Value. ber. Value.

United States ......] 8,040 | $30,347,456 || 2,831 | §29,988, 583 2,502 | §26,000,538 320 | 83,988,045 55 | §115, 802 1656 | $288,071 b} 85,000
JIHN0IS cvemmiiinnnananess 80 488,101 67 420,601 67 420,601 ceee 8 12,600 b b, 000
Michigan........ .. 16 107,011 16 107,011 16 107,011 §... I POV AP POPOIENN Eree
New York. - - 48 8,078, 399 718 8, 540, 899 70 7,988, 767 B ) IR O O P R
(0537 FRN PP 13 208, 474 33 113,474 33 i I o L O R O | PR e LR T 80 | 180,000 [-coiiaiiiiaiannns
Pennsylvania ..... 1,562 | 15,786,820 || 1,465 | 16,582,447 1,219 | 12,504,981 246 | 8,027,406 30 78,302 67 | 126,571 feeeeemnifenenennn
Virginla....o.o.eet 121 1,165, 920 121 1,163, 920 9 £96, 400 28 LN | D PO P ER R R EEE LR
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1Tncludes Alabama, 26; Avkansas, 3; Connecticut, 6; Indiana, 1; Towa, 8; Kansag, 12; Maryland, 2; Missouri, 2; New Hampshire, 83; New Jersey, 263;

Caroling, 3; Rhode Island, 29; Texas, 9; Vermont, 1, Wisconsin, 13,

Tncluded among the locomotives reported in 1900 are
5 mine locomotives driven by gas, valued at $5,000; 17
miniature locomotives, valued at $16,600; and 63 loco-
motives driven by gears instead of by direct rod and
crank connection, valued at $247,813.

As a result of conditions which have necessitated the
practical reconstruction of the railroad transportation
systems of the United States—a work still in progress
and likely to continue for many years—the period
between 1890 and 1900 was probably the era of most
notable development in locomotive construction.

North

In transportation, as in every other branch of indus-
try, the tendency has been toward larger operations,
necessitating the use of more powerful appliances of
every description. The problem has been, as in man-.
ufacturing, to produce the greatest possible result
with the smallest expenditure of manual labor. This
is shown in the continuous increase in the size and
capacity of freight cars, requiring more powerful loco-
motives. :

In 1890 a freight car with a carrying capacity of
60,000 pounds was deemed adequate for all ordinary
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requirements, but in ten years the limit has been
inereased to 100,000 pounds, while cars of even greater
capacity have been constructed. This increase has
been made possible through the substitution of steel
for wood in the construction of freight cars. The
application of the air brake to freight cars has per-
mitted freight trains to travel with safety at higher
rates of speed than were practicable a few years ago.
To meet the use of heavier rolling stock, especially
locomotives, and the increasing speed of trains, it has
become necessary in recent years for the railroads to
undertake extensive reconstruction, involving the lay-
ing of heavier rails and of a firmer and hetter ballasted
roadbed, the strengthening of steel bridges or their
replacement by masonry structures, and the elimination
of curves and grades approved or deemed unavoidable
by earlier engineers. Concurrent with the increase
in the carrying capacity of freight cars, there has been
a reduction in the length of cars nsed for the transpor-
tation of coal and of iron orve. This shortening of the
wheel base has resulted in a concentration of the weight
in a manner not taken into consideration when most of
the railroads now in operation were planned and con-
structed.

All the changes mentioned, together with the demand
for higher rates of speed in the passenger service, have
given great stimulus to the development of a locomo-
tive having greater tractive power and capable of run-
ning at higher rates of speed than those manufactured
in 1890. The most important features of this develop
ment may be summarized as follows: A marked increase
in size and weight, with increased tractive power and
speed; the use of larger boilers, with thicker shells;
larger fire-hoxes and increased grate area, made neces-
sary by the demand for higher steam pressure and
greater steam-generating capacity; economy in the use
of steam, by compounding; and the substitution of steel
castings for wrought-iron or iron castings for several

important parts.

It is difficult to measure, in exact terms, the increase
inweight of locomotivessince 1890. = Some figures taken
from the records of a single locomotive establishment
may be accepted, however, as fairly representative. In
1890 the average weight of the locomotives built in this
plant was 92,000 pounds for the engine alone, exclusive
of the tender. In 1900 the average weight forthe same
establishment, and on the same hasis,was129,000 pounds,
an increase of 37,000 pounds, or 40.2 per cent; the aver-
age weight of the complete locomotive, including ten-
der,at this same works, was 158,534 pounds, or 79.3
short tons, Many locomotives exceeding 100 tons in
weight have heen constructed during the past ten years.
The largest engine thus far built weighed sbout 133
tons, or nearly 190 tons with tender, and it is not safe
to say that even this limit will not he exceeded.

The continually increasing demands put upon boilers
by the requirements of heavier traffic and higher rates
of speed have brought about a continuous increase in the
pressure per square inch at which steam is used in loco-
motives. In 1870 about 130 pounds was a fair aver-
age; in 1890 the average wag about 160 pounds; within
the past ten years this has been increased more than 25
per cent, and steam is now used frequently at a pres-
sure of 225 pounds.

To meet the increased pressure it has hecome neces-

‘sary to use heavier steel plates in the construction of
boilers. In 1890 it was customary to use plates about
one-half or nine-sixteenths of an inch in thickness for
boiler shells, but now it is guite common to use plates
up to seven-eighths of an inch thick; at the same time
there has been a marked increase in both the length
and the diameter of boilers.

With the increasing diameter and higher steam pres-
sure, the enlargement of the fire-box and the increase
of the grate surface became necessary, in order to meet
the larger steam requirements. For many years the
space between the locomotive frames afforded ample
room for as large a fire-hox as was needed. Figurel
shows a typical boiler with a narrow fire-box.
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F1a. 1,—~Type of locomotive boiler with fire-box hetween the frame,
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When the space between the frames became too con-
tracted, the fire-box was gradually extended until it oc-
cupied all the space between the tires of the driving
wheels. When the possibilities of increasing the grate
surface by widening the fire-box within the limits fixed
by the driving wheels, and also by increasing its length,
had been exhausted, the necessity for further enlarge-
ment led to a radical departure in construction, result-
ing in the evolution of a new and distinct type of loco-
motive, in which the driving wheels were moved forward
and placed under the barrel or cylindrical portion of

MANUFACTURES.

the boiler, the fire-box being supported by a single
pair of wheels of smaller diameter placed underneath
so as to permit an increase of its width. This type of
engine, which has been variously designated by differ-
ent, builders, is one of the notable developments in lo-
comotive construction in recent years, particularly in
engines intended for passenger service and designed
for high rates of speed.

Figure 2 shows a typical broad-fire-box hoiler of ro-
cent design.

et mpm—- — -

Fi6, 2.~Locomotive boiler with fire-box extending beyond the {rames and overhanging trailing truck,

The diameter of the barrel of the hoiler has been so
greatly increased that the gain in width of the fire-box
is not fully apparent in the drawing. The latest type
of wide fire-box resembles, in some respects, the well-
known Wootten pattern, which has been used exten-
sively in locomotive coustruction for more than a quar-
ter of a century. The Wootten fire-hox was designed
to burn small sizes and low grades of anthracite coal,
which require a very large grate surface and a thin

fire. This requirement was met by raising the five-hox
to the top of the driving wheels and extending it be-
yond them on cach side. While a very large grato
surface was thus obtained, the height of the fire-box
was reduced, and the best results were obtainable only
with the small sizes of anthracite coal for which this
form of boiler was originally designed. The modified
type of Wootten boiler now in common use is shown
in figure 3.
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F1G. 3.~Locomaotive boller with modified Wootten type of broad fire-box.

The latest type of wide fire-hox, however, is a radical
departure from the Wootten boiler, in that it is placed
wholly behind the driving wheels, and, as it overhangs
a pair of low trailing wheels instead of drivers, there
isno sacrifice of height. 'While resembling the Wootten
type in width, it is radically different in its height or

depth and its relation to the driving wheels. Each of
these types of fire-hox was designed to meet certain
distinet conditions, which appear to have been fulfilted
by a well-defined step of progress in locomotive con-
struction.

Another radical change in boiler construction is the
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recent introduction of the cylindrical, corrugated fire-
box, shown in figure 4, which has heretofore been used
mainly in marine boilers. For this type of fire box,
which has not yet come into extended use, there are
claimed certain marked advantages in simplicity of
construction, great structural strength, and economy in
fuel. The most apparent advantages are the preserva-
tion of the cylindrical form of the boiler throughout,
the elimination of all flat surfaces, and the entirve avoid-
ance of the stay bolts, which are a source of much
trouble and expense in the ordinary form of locomotive
boiler. 1t is claimed also that this type of fire-box
can be removed from the boiler with comparative ease,
and that the cost of maintenance and repairs is less than
for the ordinary form.

A comparison of the grate areas obtainable in the
different types of fire-box shows the following results:
Restricting the five-box to the width hetween the frameg
and to a maximum length of about 10 feet, a grate area
of approximately 27 square feet is obtained. Kxtend-
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ing the width to the limits of the space between the
driving wheels and using the same. maximum length
gives a possible grate area of about 85 square feet. In
the Wootten type, with a possible width of 8 feet and
a length of 10 feet, 80 square feet of grate surface can
be had. The later type of broad fire-box offers the
same possibilities, but a length of 8 feet and a breadth
of 66 inches, giving an area of 44 square feet, probably
represent the most advantageous dimensions, The
grate surface of a cylindrical fire-box is usually from
30 to 85 square feet, but may be more, according to the
diameter of the hoiler,

Probably the most important improvement during
the past ten years in locomotive construction has been the
introduction of the compounding principle in the use
of steam. The principle is not new, even in this indus-
try, as patents for compound locomotives were issued
in the United States as early as 1846, and an engine of
this class was built in 1867 at the Shepard Iron Works,
Buffalo, N. Y. Compound locomotives did not come

Fra, 4.—Locomotive hoiler with eylindrieal corrngated fire-box.

into any general use in the United States, however,
until within the last decade, although many engines
embodying this principle were built in England and
continental Europe a few years earlier.

The advantages of compoundmg, so well demon-
strated in stationary engines, have attained general
recognition by railroads and by the builders of loco-
motives, and a large proportion of the engines built
each year are constructed upon this principle. During
the census year 1900, 829 out of a total of 2,831 steam
locomatives were built with compound cylinders.

In the compound locomotive the cylinders are of un-
equal diameter, so proportioned that steam at a high
pressure in the smaller cylinder exerts upon the piston
approximately the same force that is exerted by steam
at a lower pressure in the larger cylinder. Steam is
admitted first into the smaller cylinder, where it ex-
pends a portion of its initial energy and then passes
into the larger cylinder, where it performs an equal
amount of work by exerting a diminished pressure
upon a larger surface. This is the principle of com-

pounding, the relative sizes and positions of the cylin-
ders being varied according to the conditions to be met
by the engine or the ideas of the designer and builder,
or of the purchaser. While in marine and stationary
engines the compound principle has been carried with
success and economy o three and four stages of expan-
sion in the use of steam, it has not been found practi-

“cable to go beyond two stages in compound locomotives.

The principal types of compound locomotives devel-
oped to a point of practical utility, and now in use, may
be classified as follows:

1. The cross-compound locomotive, which has one
high-pressure and one low-pressure cylinder, located
on opposite sides of the engine.

2. The four-cylinder compound locomotive, with one
high-pressure and one low-pressure cylinder on either
side of the engine, the high-pressure cylinders being
located either above or below the low-pressure cylinders,
as conditions’may require.

3. The four-cylinder balanced compound locomotive,
differing from the preceding type in' that the high-
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pressure and low-pressure cylinders on either side of | same axis and both pistons being attached to the same

the engine are located side by side instead of one above | rod. :

the other, their axes being parallel and in the same The different kinds of compound locomotives are de-

horizontal plane. scribed in the following pages, the usual arrangement
4. The four-cylinder tandem compound locomotive, | of cylinders in a single-expansion locomotive being

which has a high-pressure and a low-pressure eylinder | given, for purposes of comparison, in figure 5.

on each side of the engine, the two cylinders having the The simplest form of compound locomotive, and that

F16. b.—Common arrangement of eylinders in a single-expansion locomotive,

which approaches most nearly to one of the common | ing requirements of service. In its present form this
types of stationary engine, is the two-cylinder cross- | engine may be used as either compound or simple. In
compound, shown in Figure 6. This type of locomo- | starting, in switching, or in any service requiring lim-
tive, in which is shown one of the earliest Tinglish | ited movements, direct steam can be admitted into both
methods of compounding, has found considerable favor | cylinders, a reducing valve being used to lessen the
in the United States. Among the advantages elaimed | pressure at which steam is admitted into the low-pres-
are simplicity of construction and adaptability to vary- | sure cylinder, until the work of that cylinder is equal-
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ized with the high-pressure cylinder. TItis claimed that
there are many conditions of service which make this
adaptability a decided advantage. The chief objection
raised against this type of compound locomotive is the
difficulty of bringing the low-pressure cylinder within
the limits fixed for the width of the engine. Contin-
nous inerease in the size of locomotives calls for cylin-
ders of larger diameter, and a single low-pressure cylin-
der of large diameter on one side of the engine threatens
to exceed the limits of available space. For many
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purposes, however, this type of compound locomotive is
credited with decided advantages, and many of them
are in use.

Of the several types of four-cylinder compounds, that
in which the c¢ylihders are placed with their axes par-
allel and in the same vertical plane has met with the
greatest favor and the most general use. The location
ot the high-pressure ¢ylinder ahove or below the low-
pressure cylinder is not governed by any fixed rule,
but is determined by several conditions. Figure 7

F1e. 7.—A common arrangement of eylinders in a four-cylinder ¢compound locomotive.

shows this type with the high-pressure cylinder placed
above. If the low-pressure cylinder is not so large in
diameter as to cause danger of interference with track
fixtures, station platforms, or any other obstructions
that may be encountered, it is usually placed below the
high-pressure cylinder. The shape of the side frames
of the engine, also, has more or less to do with deter-
mining the relative positions of the two cylinders, In
the type under consideration, the two parallel piston
rods of each pair of high-pressure and low-pressure
cylinders are attached to a single heavy crosshead, con-
nected with the driving wheels in the manner usual in
simple engines. This form of compound locomotive
has found favor because of the simplicity of its con-
struction, its well-balanced operation, and the economy
which its use has demonstrated.

A more recent modification of the four-cylinder com-
pound - is that in which the high-pressure and low-
pressure cylinders in each pair are placed side by side

instead of one above the other, as shown in Figure 8,
This type, which has not yet come into general use,
involves some ideas in construction radically different
from those embodied in any other form of compound
locomotives. The low-pressure cylinders lie outside
the frame of the locomotive on either side, while the
high-pressure cylinders ave ingide the frame. Instead
of attaching both piston rods of each pair of cylinders
to the same crosshead, as in the type of four-cylinder
compound just described, the outside rod of each pair
is connected with crank pins on the driving wheels, and
the piston rods of the inside cylinders-are connected

" with cranks upon the axle of the forward driving

wheels. The axle cranks and the crank pins on the
wheels ave set at different angles, thereby effecting a
very even distribution of power in its application to the
driving wheels.

The most important advantage claimed for this form
of construction is that an almost perfect balance is
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secured for the engine by the use of four cranks instead
of two, as 1n other types of engines. It is claimed
that such an engine will permit a maximum load on
the driving wheels without injury to the track, as
there is no unbalanced rotating weight in the wheels

tending either to lift them or to exert an additional
pressure upon the rails. While this type of locomotive
is of too recent design to have fully demonstrated its
advantages, it is believed, nevertheless, that it will show
a decided step in advance. :

Fia, 8.—Arrangement of cylinders in a four-cylinder balanced compound locomotive,

The tandem arrangement of the high-pressure and
low-pressure cylinders, as shown in Figure 9, was de-
signed to obviate the disadvantages of using cylinders
in parallel. The increased size of locomotives and the
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larger diameters of their cylinders threaten to overreach
the limits of the space allotted. The tandem arrange-
ment is claimed to be particularly advantageous, he-
cause it will permit the use of larger low-pressure cylin-
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Fr16. 9.-—Arrangement of eylinders in a four-cylinder tandem compound locomotive, showing cross-section and side elevation of one pair of ¢ylinders.

ders than could be used in any other form of compound
locomotive. The use of a single piston rod, attached
to a single crosshead, for each pair of ¢ylinders, simpli-
fies the construction and reduces the weight of those
moving parts. This type of engine has been designed

specially for heavy freight service, and with a view
to producing a locomotive of maximum power and
efficiency.

The causes which have led to the introduction of
the compound principle in locomotives, and the funda-
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mental principles underlying this double use of steam,
are concisely stated in a pamphlet recently issued by
one of the leading locomotive works.

In stationary engine practice the chief measure of the boiler

efficiency is the economical consumption of steam. In most sta-
tionary engines the hoilers are fired independently, and the draft
is formed from causes entirely separate and beyond the control of
the escape of steam from the cylinders. Hence any economy
shown Dy the bhoilers must of necessity be separate and distinet
from that which may be effected by the engine itself. In a loco-
motive, however, the amount of work depends entirely upon the
weight on the driving wheels, the cylinder dimensions being pro-
portioned to this weight, and, whether the locomotive is compound
or single expansion, no larger hoiler can be provided, after allow-
ing for the wheels, frames, and other mechanigm, than the total
limit of weight permits. The heating surface and grate areas in
Dboth compound and single-expansion locomotives of the same clasy
are practically the same, and the evaporative efficiency of both
locomotives iy chiefly determined by the action of the exhaust,
which must be of sufficient intensity in hoth cases to generate the
amount of steam necessary for utilizing to the best advantage the
weight on the driving wheels. This is a feature that does not ap-
pear in any stationary engine, so that the compound locomotive
can not be judged by stationary standards, and the only true com-
parison to be made ig between locomotives of similar construction
and weight, equipped in one cage with compound and in the other
with single-expansion cylinders.

No locomotive, compound or single-expansion, can haul more
than its adhesion will allow. The weight on driving wheels is the
limiting factor in the problem which confronts the locomotive
engineer. Power can of course be increased by building a larger
engine and augmenting this weight, but in the present construc-
tion of tracks and Dridges the limit of driving-wheel load has
almost been reached. Hence in modern locomotive practice the
moal before the designer and engineer is to obtain. maximum effi-
ciency for the minimum weight admissible.

1t is not claimed for compound locomotives that a heavier train
can be hauled at a given speed than with a single-expansion loco-
motive of similar weight and class; but the compound will, at very
slow speed, on heavy grades, keep a train moving where a gingle-
expansion locomotive will slip and stall, This is due to the pres-
sure on the crank ping of the compound being more uniform
throughout the stroke than is the case with the single-expansion
locomaotive, and algo to the fact that, when needed, live steam can
be admitted to the low-pressure cylinders.

The principal object in compounding locomotives is to effect fuel
economy, and this economy is obtained—

1. By the consumption of a sialler quantity of steam in the cyl-
inders than is necessary for a single-expansion locomotive doing
the same work.

2, The amount of water evaporated in doing the same work
being less in the compound, a slower rate of combustion combined
with a mild exhaust produces a higher efficiency from the coal
burned. ) .

One of the obvious advantages of the compound system is that,
owing to the better utilization of the steam, less demand is made
upon the boiler, which enables sufficient steam pressure to he
maintained with the mild exhaust, due tq the low tension of the
steam when exhausted from the cylinders. This milder exhaust
does not tear the fire, nor carry unconsumed fuel through the
flues into the smoke box and thence out of the smolkestack, but
is sufficient to maintain the necessary rate of combustion in the
fire box with a decreased velocity of the products of combustion
through the flues.

The heating surfaces of a boiler absorb heat units from the fire
and deliver them to the water at a certain rate. If the rate at which
the produects of combustion are carried away exceeds the capacity
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of the heating surfaces to absorb and deliver the heat to the water
in the hoiler, there is a continual waste that can be overcome only
by reducing the velocity of the preducts of combuation passing
through the tubes. This is effected by the compound principle.
Tt gives, therefore, not only the economy due to a smaller consnmp-
tion of water for the same work, but the additional economy due
to slower combustion. Tt is obvious that these two sources of
economy are interdependent.

The improved action of the boiler can bhe obtained only by the
use of the compound principle, while at the same time the use
of the compound principle enables the locomotive to develop
its full efficiency under conditions which in a single-expansion
locomotive would require a boiler of capacity so large as to be out
of the question under the circumstances usually governing locomo-
tive construction. It is therefore evident that where both locomo-
tives are exact duplicates in all their parts, excepting the cylinders,
the improved action of the boiler is due entirely to the compound
principle, and the percentage of economy should he based upon the
total saving in fuel consumption, and not upon the water consump-
tion, as in stationary practice.

The comparative economy of single-expansion and
compound locomotives is a much-debated guestion.
Many tests have heen made of the various types of
compound engines in comparison with single-expansion
engines of similar dimensions, and the results have
shown a very wide range. Some tests have shown for
the compound locomotive a saving of more than 40 per
cent in fuel, while under other conditions the economy
of the compound engine has seemed to be very slight.
The saving of fuel alone is not an entirely adequate
gauge of the economy of compound locomotives; due
allowance must be made, in any comparison of the
operations of the two classes of engines, for the fact,
generally conceded, that the cost of maintenance and re-
pairs is greater for a compound engine than for a simple
locomotive. Repeated and long-extended tests have
demonstrated beyond question the fact that the com-
pound use of steam in a locomotive will effect, under
average conditions, a saving of from 10 to 25 per cent,
while in some cases, undoubtedly, & much larger econ-
omy can he shown.

Among minor improvements in locomotive construe-
tion during the past ten years may be noted the larger
use of steel castings.in place of cast or wrought iron,
The first use of steel castings for any important part of
a locomotive was for driving-wheel centers, formerly
made of cast ivon with rolled steel tives. Steel castings
have now been substituted very largely for the cast-
iron centers, with considerable advantage in strength.
Until within recent years, locomotive frames have
always been forged from iron or steel. The building
up of a locomotive frame under a hammer is always a
complicated piece of work, and the use of cast-steel
frames has greatly simplified the construction of this
part of the locomotive. Experience has demonstrated
that steel castings can be depended upon with perfect
safety Doth for driving-wheel centers and for frames,
and the use of this material marks an important inno-
vation.

The introduction of the compound principle has
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wecessitated a radical change in valve construction, and
in locomotives with cylinders arranged in parallel pairs
a cylindrical piston valve has been substituted for the
flat slide valve used on simple locomotives. The piston
valve has proved to be the most feasible form for cer-
tain types of compound locomotives, but, although
used to some extent, has not yet established unques-
tioned superiority over the flat slide valve in simple
engines.

The electric headlight is one of the minor accessories
which have been developed in recent years. It con-
sists of an are light placed in the usual position upon
the boiler front, and supplied with current from a

small, direct-connected dynamo and engine, usually

mounted upon the boiler just behind the stack. These
headlights furnish light of intense brilliancy, illuminat-
ing the track for a long distance in advance of the
locomotive, and their use has been quite general in
recent years upon many railvoads, particularly in the
West.

Recent developments in the oil supply of the country
have stimulated the use of liquid fuel upon locomotives,
particularly in the far West and Southwest, and many
locomotives have heen equipped with burners for the
use of crude petrolenm. These locomotives required

no modifieation in their construction except some slight .

alteration in the arrangement of the brickwork in the
fire-box and the introduction of the burners; the latter
are very simple in both principle and construction,
throwing into the fire-box a spray of steam and vapor-
ized oil, which burns with great freedom and generates
an intense and steady heat.

The firing of the huge boilers now in use on the larg-
est locomotives is one of the problems which will have
to be met in the near future, as the ability of the fire-
man has about reached its limit. Any further increase
in the size of boilers will make it necessary either to
add another man on the engine or to substitute the use
of a mechanical stoker for hand labor. A mechanical
stoker has been tried experimentally, and apparently
with satisfactory results, but its use has not heen suffi-
ciently extended to warrant positive coneclusions as to
its utility.

The conditions encountered in railroad traffic in the
United States have been quite different, in some re-
spects, from those existing in England and on the Con-
tinent, requiring engines of greater flexibility than
those generally used abroad.

Therefore, almost from the very heginning Amer-
ican locomotives have been radically different in their
general construction-from those used in Europe. It is
a marked tribute to the excellence of the American loco-
motives, however, that in recent years they have been
purchased in large numbers for railroads in England,
France, and Russia, where they have been put into
service in competition with types of locomotives to
which those countries have adhered persistently for

many years. The growth of the export trade in Amer-
ican locomotives during the past ten years is note-
worthy. In the fiscal year 1890, which almost coin-
cides with the census year, there were exported from the
United States 161 locomotives, valued at %1,280,606;
while during the fiscal year 1900 there were exported
525, valued at $5,592,408.

Table 5 shows the number and value of locomotives
exported from the United States during each fiscal
year from 1890 to 1900, inclusive, as taken from the
reports on Commerce and Navigation, United States
Treasury Department.

Tapie 5.—EXPORTS OF LOCOMOTIVES: 1890 TO 1800,

FISCAL YEARS. Number.| Value,

61| 81,280,600
975 | 2,424,363
97| 1,717,715
105 | 1,794,709
142 1,098 336
952 | 2,379 519
o6l | 2,812,970
3351 8,925,831
68| 2,883,719
517 | 4,728,748
525 | 6,502,403

American locomotives have found their way into all
parts of the world, having proved their superiority over
every type of foreign locomotive with which they have
been brought in competition. The large export trade
i3 due to several causes. While the efficiency and the
excellence of material and workmanship of the Ameri-
can locomotive are important considerations in many
cases, questions of price and speedy delivery have been
the determining factor. Building, in large numbers,
locomotives with perfeet interchangeability of parts,
and employing labor-saving machinery of the high-
est efficiency, American manufacturers have been able
to construct engines at lower cost and in less time than
any other builders in the world; and the placing of many
large foreign orders in the United States has heen due to
these facts alone.

American locomotives owe much of their excellence
and cheapness to the efficient machines, tools, and proc-
esses used in their manufacture. The boiler is built
in two sections, entirely by power riveting, practically
the only rivets set by hand being those in the single
ring where the halves are united. Traveling cranes
handle the sheets during the process of construction,
and also the completed boiler, so that the use of mere
human muscle is practically eliminated. Multiple-
spindle drilling machines not only bore many holes
simultaneously, but can also drill each hole through
four or five sheets at the same operation if desired,
thus securing absolute uniformity in duplicate parts,
and at the same time effecting great cconomy in time
and labor. Flanging of such parts as dome rings,
furnace-door flanges, tube sheets, etc., is done in one
heat, at a single operation, by powerful hydraulic flang-
ing presses.
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The boring and facing of cylinders are done by the
same machine. In the case of a four-cylinder compound
a pair of high-pressure and low-pressure cylinders, with
their steam chest, which form one casting, are all bored
at one operation, and the same machine then faces the
ends of the casting. The saving in time and labor and
the accuracy thus insured warrant the construction of
expensive machinery especially for this work.

Instead of finishing correcting and coupling rods
singly, several are clamped together and planed or
milled simultaneously, with an expenditure of practi-
cally the same time and labor that would be required
to finish one. Similarly, and with even more marked
economy, four or six frames are planed and slotted as
one piece. This same principle of multiple work is
applied in the manutacture of many of the minor parts
of the locomotive, as well as in making fittings which
are required in larger number.

The light steel plates of which the tender tanks are
formed are rapidly and accurately punched for rivet-
ing by machines which automatically space and punch
the holes and trim the edge of the plate at the same
operation, _

The assembling of the finished parts and the erection
of the complete locomotive are characterized by the
same time and labor-saving methods that are applied in
the making of the component parts of the engine.
Practically everything is finished and fitted, and some
of the parts are even painted, before being transferred
to the erecting floor, so that putting the parts together
is a rapid operation. The greatest saving of both time
and labor in the erecting shop is made by the use of
overhead traveling cranes powerful enough to pick up
the completed engine, making it possible to lift the boiler
for the purpose of placing the wheels in position after
the frames and cylinders have been attached, or to
move the engine during erection as much and as fre-
quently as may be desired, ,

To each portion of the work of erecting the engine
is allotted a separate gang of men, each having in
a large establishment only one operation to perform.
For example, one crew does nothing but set guigdes,
another sets up the frames, still another attaches the
cab fittings, and so on. This subdivision and speciali-
zation of the work greatly expedites the whole opera-

tion, reducing the time necessary for erecting a .

completed engine to a minimum that is surprising to
those not familiar with the methods employed.

The time required for the construction of a completed
locomotive from the raw material varies greatly, ac-
cording to the requirements of the purchaser and the
conditions governing the supply of materials. While
ordinarily it takes several weeks, or even two or three
months, to build a locomotive, some remarkable achieve-
ments in quick work have been made by American
builders, either to meet emergencies or to establish
records. Eight days is probably the shortest time in
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which an engine has been built, starting with the raw .
material and constructing all the parts; but an engine
has been assembled and erected ready to run in twenty-
four hours.

Locomotives driven hy.compressed air in place of
steam have been in use for many decades, and have found
increasing favor in recent years. They are confined
chiefly to coal mines, where contracted space and ina-
bility to dispose of smoke and gas from steam locomo-
tives have made compressed air particularly useful.
They have also proved satisfactory in manufacturing
plants where conditions do not permit the use of steam
and where an electric current is not available or desir-
able. There has been no tendency to substitute air for
steam in regular railroad seivice. The conditions
under which compressed-air locomotives are used make
it necessary that they be of small dimensions, and this,
together with the fact that they are not in demand for
the heavy service of ordinary outdoor railroad work, has
narrowed their field.

During the census year 55 compressed-air locomo-
tives, with an aggregate value of $115,802, were built
by 4 establishments located in New York and Pennsyl-
vania. The successful application of the principle of
compounding in steam locomotives has led to the use
of the same idea in locomotives driven by compressed
air, and substantial advantage over the single-expansion
engines is claimed. For the most part, however, the
compressed-air locomotives have been of the single-
expansion type. For the operation of these locomo-
tives, air is stored in tanks, which take the place of
hoilers, at a pressure of from 600 to 800 pounds per
square inch, In the single-expansion engine the air is
used at a pressure of about 100 pounds, while in the
compound locomotive the pressure ranges as high as
800 pounds to the square inch.

The number of electric locomotives built during the
census year was 155, and their aggregate value, $288,071.
Nearly all of these engines were built for use in mines,
a field in which they have proved their utility and have
met with much favor. A few clectric locomotives of
large capacity have been built for special service upon
standard-gauge railroads, but for the most part this
service has consisted of local switching and service in
the yards of large manufacturing establishments, Thus
far the substitution of electric locomotives for steam-
propelled engines on long runs has not been undertaken,

The distinction between an electric locomotive and a
railway motor car is somewhat vague and indefinite, as
a motor car often performs practically all the service
required of an electric locomotive, not only propelling
itself, but hauling other cars. The motor car has come
into universal use for street, suburban, and interur-
ban railways. Its work very closely approaches that
of an independent electric locomotive. This report
deals, however, only with detachable locomotives, not
equipped to carry passengers or freight.
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A large proportion of the electric locomotives are
constructed in shops which do not manufacture elec-
trical equipment, but purchase the motors and their
attachments. On this account their construction is not
a distinct industry, not really belonging either to the
locomotive-building or to the electrical-equipment in-
dustry, While most electric locomotives are built for
operation by current transmitted from central power
plants, a few have been equipped with storage batteries,

being used chiefly for light work in manufacturing

establishments.
TRACTION ENGINES.

The manufacture of traction engines is carried on
chiefly in connection with the construction of agricul-
tural machinery, especially thrashing machinery, with
which they are most largely used.

Table 6 shows the number and value of traction en-
gines made in the United States during the census year
1900.

TasLE 6.—TRACTION ENGINES: NUMBER AND VALUE,
BY STATES, 1900.

Num- || TRACTION ENGINES,

ber of
STATES. L]sta}.lb- N
igh- um-
ments. | ber. Value.
United States...oeoieuiiaieraecaaeiacraiaaan 81} 6,182 ] $6, 985,026
Indiana .... 6 977 014,173
Michigan.. 3 1,810 1,769, 720
Minnesota. 3 388 408, 640
New York . 3 418 489, 250
Ohic..ac...... 7 1,878 1,310,403
Pennsylvania .. 3 322 300,748
All other statesi. 64 1,330 | 1,242,086

1Includes establishments distributed as follows: California, 2; 1llinois, 2;
and Wisconsin, 2.

During 1900, 31 establishments reported the manu-
facture of 6,132 traction engines, valued at $6,385,026.
Michigan reported the largest value of such products,
8 establishments in that state having constructed 1,310
engines, aggregating $1,769,720 in value.

Portable farm engines, mounted on wheels and drawn
from place to place by horses, have given way very
largely, in recent years, to traction, or self-propelling
engines, which have been greatly improved. Not only
do they furnish their own motive power, but they also
have capacity for drawing a tender and water cart, as
well as a thrashing machine, and thus do not need horses
either on the road or in the field. So rapid has been
the substitution of the traction engine for the old type
of portable engine that, according to the estimate of
one large manufacturer of this class of machinery, prohb-
ably 90 per cent of all the engines used on farms to-day
are of the self-propelling variety.

The work demanded of farm engines is exacting. They
must travel over rough country roads, which constantly
subject them to severe strains and shocks; must raise
steam with any fuel available; and when used to drive
machinery must transmit power without any careful

setting up. It is therefore necessary to dispense with

delicate adjustments. Few classes of machinery require
such elastic construction. Their chief use is for haul-
ing the thrashing machine from place to. place and fur-
nishing powerfor its operation in thefield. Theirthrash-
ing capacity ranges from 60 to 400 bushels of wheat
per hour—much depending, however, upon the size and
capacity of the thrashing machine. On the Pacific
coast, where the fraction engine has reached its highest
efficiency in farm work, as many as15 or 20 plows have
heen drawn by a single engine, tearing up a strip of
soil from 20 to 30 feet wide, and sometimes, under
favorable circumstances, covering 50 acres per day.
Harrowing and seeding are done similarly, und with
even more stnkmg speed.

Traction engines are much used in driving portable
sawmills, in operating cotton gins, in grading and
ditching roads, and in an infinite variety of other work
for which a readily portable power isrequired. While
the use of the traction engine is most extensive in farm
work, its adaptation to road service in the transporta-
tion of heavy loads is so marked that this service
promises, with the further development of the engine
itself and the improvement of country roads, to increase
largely.

The traction engine came into extended use in England
before its utility was generally recognized in the United
States, but since its introduction into this country it
has been materially improved and rendered applicable
to a much wider range of work. Its construction has
been much improved, its size and power greatly aug-
mented, and its economy of fuel and water notably
increased. During the past ten years, in particular, this
development has been marked. Formerly a 15-horse-
power engme was considered large, but now 25 horse-
power is a common size, and engines up to 85 horse-
power ave being built. About 6 homepower iz the
minimum. Some of the 35-horsepower engines weigh
about 12 tons, and have rear driving wheels 78 inches
in diameter, with tires from 24 to 82 inches in width.

As illustrating the capacity and economy of some of
the larger sizes of traction engines used in farm work,
the following particulars of one type of engine con-
structed by one of the largest builders may be of inter-
est. This is a simple engine with a cylinder 11 by 11
inches, carrying 140 pounds of steam, and malking 250
revolutions per minute. Although rated at 25 horse-
power, this engme will develop nearly 100 brake horse-
power. This size of engine is used largely for plowing,
for which service the rear wheels are fitted with tires
36 inches wide, while the tires of the front wheels are
18 inches wide. Such an engine easily handles 10 plows
16 inches wide, plowing furrows 6 inches deep at the
rate of 24 miles per hour. Under average conditions
of soil this work is done on a fuel consumption of about
1,400 pounds of coal in ten hours. For the same work
about 25 horses would be required.

Traction engines formerly were built with only &
single cylinder, but in recent years many have becn
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constructed with two cylinders, the chief advantage
being a better balance and therefore a steadier motion.
The avoidance of dead centers, and the ability to start
slowly and run at any desired speed, are further advan-
tages of no small importance.

Compounding is another new feature introduced
during the past five years. The tandem arrangement
of cylinders is used almost exclusively. The economy
of the compound traction engine is the subject of dif-
ferences of opinion among makers and users, but some
claim for this type a degree of economy comparable to
that generally ascribed to the stationary engine of sim-
ilar principle; its popularity is evidenced by the fact
that one large manufacturer built and sold over 2,000
compound engines from 1895 to 1900,

Traction engine boilers are of various typesand suited
to various kinds of fuel. In the eastern and south-
ern sections of the United States coal is used almost
exclusively; in the northern states wood is commonly
used:; while in the West straw is a common fuel. Pe-
troleum burners have been introduced recently, and
the use of crude oil promises to work a great change in
the fuel question in some parts of the country. Asa
rule, fewer tubes are used than is customary in the con-
struction of stationary hoilers, and some makers claim
advantage for large flues and few tubes, especially when
straw is used for fuel. Return-flue boilers also are
used to a cousiderable extent. Asin stationary engine
practice, there has been a continuous increase in steam
pressures, and 150 to 160 pounds represents about the
present average.

Power is usually transmitted from the engine shaft
to the driving wheels by gears, spur gears being the
most common, although in some types of engines bevel
gears and a connecting shaft are used. A recent inno-
vation is the use of sprocket chains in place of gears,
and great success is claimed for this method of trans-
mission. The elasticity so essential in a machine used
for such rough service is accomplished by the use of
cushioned gears and spring connections for the driven
gear upon the driving wheels. Connection between
the engine and the driving gears is effected by means
of a friction clutch, of which there are many kinds.

The link motion is used largely in the valve gear, as
the ability to reverse readily is an essential qualifica-
tion. Another form of reversing gear much used has
a single eccentric, the strap of which has an extended
arm pivoted in a wooden block placed in a guide, the
angle of which can be varied so as either to reverse the
engine or simply to change the travel of the valve.

Internal-combustion engines, using gasoline, have
been adapted for traction purposes in recent years, but
thus far they have been used chiefly in small sizes, and
have not as yet demonstrated their superiority over
steam where greater power is required.
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MOTOR VEHICLES.

The term motor vehicles, as used in this report, is
intended to embrace all classes of self-propelled car-
riages, wagons, or trucks used for the conveyance of
passengers or for the transportation of merchandise.
Of such vehicles, variously designated as automobiles,
motor carriages, or autotrucks, 4,192 were constructed
in the United States during the census year, and their
aggregate value, as reported by the manufacturers, was
$4,899,448. These vehicles were constructed in 109
establishments.

As but few of these establishments were devoted ex-
clusively to this work, and as in many cases their oper-
ations covered only a portion of the census year or were
not continuous during that period, it is impracticable
to give any statistics relating to the industry beyond
the quantity and value of the product. The industry
was too indefinite during the census year, and too es-
sentially in its early stages of development, to give any
value to statistics of capital invested, materials, labor,
and wages. '

In many establishments the building of motor vehi-
cles was largely experimental and merely incidental to
much larger operations of different character. To a
considerable extent also the manufacture of automo-
biles consisted chiefly of assembling parts purchased
from different makers, a feature of the industry that is
assuming greater prominence as the various parts be-
come perfected and their manafacture specialized. In
the short time that has elapsed since the first commer-
cial production of automobiles, numerons makes of
engines, boilers, underframes, and all accessory parts
have been put upon the market. Carriage bodies for
automobiles are largely furnished by vehicle manufae-
turers. With this rapid specialization there are com-
paratively few establishments in which all the parts of
a complete motor vehicle are manufactured.

The large number of motor vehicles made during the
census year was the output of factories devoted either
chiefly or wholly to this product. Bicycle factories
figure largely in the industry, and a considerable num-
ber of automobiles were constructed by carriage build-
ers. A great many small machine shops each built
from one to half a dozen motor yehicles, mostly, how-
ever, in an experimental way.

The 4,192 motor vehicles constructed during the
census year were divided as follows: Steam carriages,
1,681, valued at $1,147,927; electric vehicles, 1,575,
valued at $2,878,464; automobiles using hydrocarbon
motors, 936, valued at $878,052. ,

Table 7 shows the number and value of ‘each type of
motor vehicle manufactured in various states and in the
entire country during the census year 1900,
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TarLe 7.—MOTOR VEHICLES: NUMBER AND VALUE, BY STATES, 1900.

TOTAL, STEAM, ELEGTRIC, HYDROCAREON,
Nfumtb%r
. of estab-
STATES. B
ments, 1\{)‘;’1’ Value. I\{)\;n Value, I‘;}é’f Value, thgn- Value,

Unitad BLates. . coveriererrecieiiae e racatierraenanaccracraanaaaan 109 || 4,192 | $4,809,448 || 1,681 | $1,147,927 | 1,575 | $2,873,464 936 £878, 052
Coliformia civeenrrviacnaes eitmcdsesnreianaae areseeiens cearienes PPPYRTTN 4 ] L2511 | R PN SN 6| - 9,350
L8701 5311 e L) | A PP 4 911 | 1,899,602 84 59, 250 730 | 1,679,897 97 160 946
T TI008 e ereeresneareenesanereanarsnanessnmnaansnnnsssensnnsserennarns [ 671 768, 777 16 18,600 604 699,177 51 46, 000
53T =S 1 - 4 55 GLOLE | eenafanamcanannas 22 24,415 33 87, 500
Maine ...... 3 13 13,100 1 [0 P PN 12 12,500
Maryland .... 3 26 55, 50u 7,600 11 42,000 8 6,
Massachusetts 17 1,198 789,802 || 1,106 724,750 4 7, 600 88 b7, 642
Missouri...... 3 ALV | DI PRI 1 27 27,400
New Jersey. .8 248 452, 655 34 26, 7565 129 209, 060 85 126, 860
New York . 21 624 471,547 376 266 822 21 23,025 227 181,760
{013 1+ 2 8 188 240,600 Jlio....)eeeeeiia... 42 79, 200 146 161, 400
Pennsylvnnm .................................. 13 74 73,450 39 84, 650 9 18, 000 26 28, 800
R DRl T PN e )] 124 30, 900 16 1,260 [oeeoaeenneeaaa. 109 19, 650
All other s[utes ........................................................... 9 27 12 565 4 2,760 2 2,500 21 7,815

Although spasmodicefforts were made during a period
of nearly seventy-five years to produce a practical self-
propelled vehicle for road use, it is only within the past
ten years that a successful motor carriage has been
evolved, and it is even more recently that the construc-
tion of such vehicles has hecome an established industry.,
But little attention was given to the prohlems involved
in automobile construction in the United States until
the possibilities of the motor car had been demonstrated
by the building of several successful types in France;
but the awakening of interest in self-propelled vehicles
in this country has been followed by the same progress
that has characterized the development of many other
American industries, The improvement of the storage
battery for a time centered attention upon the possi-
bilities of electricity as a motive power for automobiles,
but the efforts of the many inventors who attacked the
problem calied into use all available forms of power,
and there has been notable progress along several dis-
tinet lines. Few industries involving such a degree of
mechanical skill and ingenuity and presenting so many
new problems for solution have developed so rapidly,
both in ideas and in commercial results. Notwithstand-
ing the large number of motor vehicles constructed
during the census year, the industry was still in the
experimental stage, and its development promises to be
as remarkable as the expansion of the bicycle industry.

Motor vehicles are of three distinct types or classes:

1. Steam carriages.

2. Hydrocarbon automobiles.

3. Electric vehicles.

Each of these types is a strong claimant for public
favor, and each has evolved rapidly from the experi-
mental stage to a practical vehicle, capable of continu-
ous operation on ordinary roads. As each of these
classes of motor carriages has its points of merit and
its ardent advocates, it is not within the province of
this report to pass judgment upon any of them or to
determine which is rightly entitled to claim superiority.
A Drief description of the essential features of the sev-
eral types, and some account of the mechanical progress
which their development has stimulated, will suffice as

.3 and 4 horsepower.

an outline of the early stage in what I)].‘OIIUSGS to become
a great industry.

The earliest attempts to construct motor vehicles
were based upon the use of steam as the motive power,
and in the evolution of this type of carriage to its pres-
ent form, both boiler and engine have been reduced to
a compact form and light weight which are a triumph
of mechanical skill and ingenuity. Automobile hoilers
are of many forms, embodying the principles of several
types of stationary steam generators. Vertical fire-
tube boilers are chiefly used, and several forms of
water-tube boilers, in the designing of which a large
amount of ingenuity appears to have been expended,
are also in use Inthe construction of fire-tube hoil-
ers both steel and copper are used, not only for shells
but also for tubes. ,

In several of the popular makes of fire-tube automo-
bile boilers the lengths range from 18 to 18 inches and
the diameters run from 14 to 16 inches. As a fair
specimen of these boilers, one that is used very largely
has a copper shell 14 inches high and 14 inches in
diameter, and about 300 half-inch copper tubes. Sucha
boiler as this has a heating surface of about 42 square
feet, and under proper conditions will develop hetween
The shell of this boiler is a sec-
tion of seamless drawn-copper tube, with ends flanged
outwardly and riveted to the flue plates. The copper
tubes also are cold drawn and seamless, and sixty-five
one-thousandths or about one-sixteenth of an inch in
thickness.

Another boiler of similar size amd style is made of
five thirty-second inch fire-box steel, with a heavily
riveted double-strap butt joint. Still another has for
a shell a piece of seamless drawn-steel tubing. In some
boilers the flue plates are flanged outward and riveted
inside the shell; in others flat flue plates are riveted
on the outflanged ends of the shells, and then again both
of these forms of construction are used in the same
boiler. Still another method of construction is the use
of a seamless pressed-steel shell and bead all in one
piece, the other end being flanged and riveted inside
the shell. This gives only one riveted joint in the
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whole boiler. A characteristic feature of a type of fire-
tube automobile boiler that is much used is the false top
which is placed above the water level to form a dry
steani chamber.

The working steam pressure of these classes of fire-
tube boilers ordinarily ranges from 150 to 180 pounds
to the square inch, while for some of them the makers
claim safety at five or six times the working pressure.

Of water-tube boilers the types are numerous, embrac-
ing straight, horizontal tubes connecting two narrow,
upright heads, pipe coils in great variety, vertical,
spirally curved or inclined tubes, suspended U tubes,
and many other modifications or combinations of these
forms of construction.

The chief advantages claimed for water-tube boilers
for motor vehicles are: compactness and light weight,
- apid generation of steam, ability to use higher pres-
sure, and greater safety due to absence of pressure upon
any large surfaces. The respective merits of fire-tube
and water-tube boilers for automobile use, however,
are subject to the same differences of opinion that man-
ifest themselves among the friends of similar types of
stationary boilers.

Liquid fuel is used in nearly all steam-motor vehicles.
Gasoline is most commonly used in preference to kero-
sene, because of the greater ease with which it is vapor-
ized, and the more complete combustion which takes
place. Kerosene requires larger and more complicated
burners, which are more difficult to regulate than those
used for gasoline.

The principles involved in the use of gasoline are:
The storage, in & tank under air pressure, of a supply
sufficient to feed the oil to the burner as desired; a
heated vaporizing tube, coil, or cell in which the liquid is
turned into vapor; and a burner by which the vaporized
gasoline mixed with air is consumed and the flame ap-
plied to alarge avea of the heating surface of the steam
generator. The vaporization of the fuel is effected by
the heat of the flame itself when once ignited, but when
the burner is started cold, an auxiliary vaporizer is
required for the initial ignition of the fuel, and for
this purpose a variety of devices are used. Sometimes
a U-shaped tube is used for this purpose, being heated
by & torch or any convenient fire and then temporarily
inserted in the burner, its hot surface giving sufficient
temporary gasification of the fuel to permit its ignition,
and thereby starting the regular vaporizer. A drip
cup, in which a small quantity of gasoline is ignited, is
also used to heat the vaporizing tubes in starting the
fire, and several other devices of greater or less con-
venience are used for the same purpose.

The common type of gasoline burner is a hollow
circular plate with numerous tube-lined perforations.
" Around or between these tubes are small holes opening
into the hollow interior of the plate. The mixture of
air and vaporized gasoline enters the hollow plate and
is igrnited as it escapes through the small perforations.
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The further supply of air necessary for perfect com-
bustion comes through the tubes which pass through
the plate, and mingles with the burning gasoline at the
point of ignition. By this type of burner an intense
heat is created over a large surface, and steam can be
generated quickly and continuously.

Of steam engines for automobile propulsion there is
a great range in style and size. There are, however,
three principal types or classes which include most of
the engines that have demonstrated their practical
utility. These may be designated as single and double
acting, and compound.

The most popular type is the double-acting engine
with 2 ¢ylinders, a machine that has been brought to a
high state of efficiency and reduced to very compact
form. These engines operate vertically and are placed
close to the boiler, to the shell of which they are some-
times attached. A double steam chest is usually placed
between the 2 cylinders. The driving sprocket is in
the middle of the shaft, the eccentrics on either side,
and the cranks at the ends. Nearly all engines of this
type have the link motion, and D slide valves are most
commonly used, although some engines have piston
valves. The boiler feed pump is usually connected
with one of the crossheads. In one make of steam
carriage of this class the engine has cylinders 24 inches

in diameter, with ‘a stroke of 4 imches, and-with-a '

speed of 300 to 400 revolutions 4 to 5 horsepower is
developed. Another engine has cylinders of 3 inches
diameter and 4 inches stroke; another has eylinders 23
by 8 inches, and is rated at 4 horsepower; still another
has cylinders 24 by 8% inches, and yields about 4%
horsepower.

Some of the makers inclose the engines in tight
metal casings to protect the working parts from dust
and dirt.

The single-acting steam engine, which has come into
use for motor vehicles, has two or more cylinders, in
which impulse is given in only one direction, one end
of each cylinder being open. In some respects this
type resembles the gasoline engine, chiefly inits piston,
which is of the trunk type—a hollow cylinder open af
one end. A well-known French engine of this kind is
built with from 2 to 6 cylinders with cam-operated
poppet valves.

A more advanced development of this type is found
in an American engine with 4 single-acting cylinders,
the steam inlet and exhaust being controlled by a single
rotary cylindrical valve. The piston rods of these 4.
cylinders comect in pairs with 2 crank shafts, both of
which are gearved to the main driving shaft of the
vehicle. )

The chief advantage of the single-acting type of
steam engine is simplicity of construction, the absence
of stuffing boxes and crossheads, and the simple form of
valve, which reduces the working and wearing parts
to a minimum. As steam is used only on one-half
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of the stroke—or, more properly, on the alternate
strokes—a four-cylinder engine of thesingle-acting type
is ordinarily rated at about the same power asa two-
cylinder double-acting engine of similar dimensions.

Compound steam engines have been successfully
adapted to automobile propulsion, the two-cylinder cross
compound being the type used for this purpose. These
are constructed in a variety of styles, the vertical type
being most used, although horizontal engines are intro-
duced on some classes of heavy motor vehicles.

Apart from the more economical use of steam which
a compound engine permits, the reserve power of these
engines constitutes one of their chief advantages in
automobile work. When there is necessity for a sud-
den increase of power beyond the normal output of
the compound engine, direct steam can be admitted
into both high and low pressure cylinders, and the
engine then becomes a two-cylinder single-expansion
engine. This use of an intercepting valve which will
admit direct steam into the low-pressure cylinder is a
common feature of compound automobile engines, and
one which has contributed largely to their success.

The hydrocarbon motor, or gasoline engine, has
proved to be one of the most popular and efficient
powers for driving automobiles, and the rapid evolu-
tion of this machine is one of the interesting phases of
the developnient-of the motor-vehicle. e

Simplicity in construction, higher efficiency obtain-
able by the direct application of the energy contained
in the fuel, and the use of more powerful motors than
other forms permit under given conditions are some
of the advantages claimed for internal-combustion en-
gines for automobile use. In their earlier forms hydro-
‘carbon motorg were open to many objections, but most
of these have been removed in the rapid progress that
has been made within a period of two or three years.
The weight and dimensions of the engines have been
materially reduced, and the excessive vibration of the
earlier single-cylinder motors has disappeared in-the
multi-cylinder machines, with more perfectly balanced
moving parts. The increasing use of this class of en-

--gines, particularly where-high power and speed are

required, attests the popularity of this form of motor.

Gasoline is the fuel used almost exclusively in the
United States for internal-combustion automobile en-
gines, although several motors using kerosene have
been produced, with claims for all the points of advan-
tage ascribed to gasoline engines.

There is a wide range in the size and construction of
gasoline engines, from the single-cylinder motor of
simplest form to the three or four cylinder type of com-
plicated construction, and from the small eycle motor
to powerful racing engines of 40 horsepower and up-
ward. In no feature of the motor vehicle industry is
there such a diversity of types as in hydrocarbon motors.
Within the limits of such a report as this it is possible
only to mention briefly a few of the characteristic
features of this system of propulsion.

The essential features of the internal-combustion auto-
mobile engine are the carburetter, which vaporizes the
gasoline, mixes it in suitable proportions with air, and
feeds the explosive mixture to the cylinder; the cylin-
der itself, in which the energy of the explosion is trans-
formed into motive power; and the ignition device, by
which the charge of mixed gasoline vapor and air is
fired.

The carburetters, or vaporizers, are of several types,
employing in each case different principles. The early
carburetter of Daimler, to whom the automobile indus-
try is chiefly indebted for the use of liquid fuel in gas
engines, was a simple device in which air was drawn
through a small vessel of gusoline, thus taking up suf-
ficient vapor to form an effective explosive mixture.
The carburetters now mostly used, however, accomplish
the vaporization of the gasoline by means of a needle
valve through which a fine spray of the liquid is drawn
by the inrushing air following the suction stroke of the
piston in the cylinder of the engine. The supply of
gasoline throngh this needle valve is regulated by a float
attached to the valve spindle and controlled by various
forms of springs and weighted levers.

Various devices have been designed as substitutes for
the complicated float-feed carburetters, among them
being simple mixing valves, in which the suction of the
air drawn into the engine cylinder raises a spring-bal-
anced mushroom valve and admits a spray of gasoline,
which is carried by the air into the cylinder, Another
typeof carburetter of simple form filters the air supply
through successive disks of wire gauze upon which gaso-
line is allowed to drip. The tendency appears to be
toward the simplification of the carburetter and the
substitution of devices of less delicate mechanism but
equal efficiency of operation.

(Gas engines used on motor vehicles ave chiefly of the
4-cycle type, in which 4 strokes, or 2 complete revolu-
tions, are necessary for the 4 successive acts which con-
stitute a complete operation. The first stroke draws
into the cylinder a supply of gas, the second stroke
compresses this gas, on the third stroke the charge ex-
plodes and gives impulse to the piston, and the fourth
stroke expels the products of combustion from the cyl-
inder., Several 2-cycle engines are made which perform
all of these acts in the 2 strokes or 1 revolution, but
thus far these engines have not reached the point of
efliciency demonstrated for the 4-cycle type. The dis-
advantage of receiving impulse during only one stroke
in four in the 4-cycle engine has been overcome hy pro-
viding 2, 8, or even 4 cylinders, so that more frequent
impulse and more regular and uniform operation are
assured.

Among the typical arrangements of cylinders and
driving mechanism may be mentioned the following:

A single-cylinder horizontal engine, transmitting its
power direct to the driven axle by a chain and sprocket.

A horizontal double opposed-cylinder engine, i. e.,
two cylinders placed on opposite sides of the crank shaft.
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A vertical engine of 2 or more cylinders with a
erank shaft at right angles to the driven axle, and trans-
mitting power either by bevel gears direct to the axle
or by bevel gears and chain and sprocket.

A vertical engine of 2 or more cylinders with crank
shaft parallel to the driven axle, and driving by a chain
and sprocket. .

‘While these constitute the chief types of automobile
gasoline engines, there are numerous modifications and
variations of the arrangements indicated.

The ignition device by which the fuel charge is
exploded in the cylinder is of several distinct types,
which may be grouped under the two general classes of
hot tubesand electric sparkers. The hot tube consists
of a tube of metaland porcelain, one end opening direct
into the cylinder, and heated by an external gas flame.
The gasadmitted into ‘the cylinder enters this incan-
descent tube, is ignited, and explodes the entive charge
in the cylinder.

The electric spark, however, is by far the most com-
mon means of ignition, and current for this purpose is
furnished either by a primary battery or by a small
dynamo or magneto-generator driven by the motor
engine of the vehicle,

There are numerous other details of hydrocarbon
motor vehicles that are of interest and importance, and
in the development of which rapid progress has been
made since the manufacture of automohiles was under-
taken on a commercial scale in the United States; among
which might be mentioned the various devices for re-
versing the power and changing speed, the.different
methods of cooling cylinders by air and by water-
jackets, exhaust mufllers, ete., but their consideration
is not called for in a report which is intended to deal
with only the outlines of the industry.

The possibilities of the electrical propulsion of motor
vehicles have received a very large share of the atten-
tion which has been centered on the various problems
of the automobile, and some of the earliest successful
American motor cayriages were driven by electricity.
Safety, freedom. from noise and odor, ease of control,
great flexibility of the power, and simplicity of the
mechanical features of the electric automobile are rec-
ognized advantages over other methods of propulsion;
but the limited range of travel, due to dependence upon
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charging stations, hags tended to restrict the use of
electric vehicles to strictly local service. Where only
short runs are to be made and high speed is not a con-
sideration, or where the service is intermittent, elec-
tricity has proved to be an ideal power for automobiles,
but their limitations have practically excluded this tlasg
of vehicles from the touring field, where the use of
the automobile is becoming more and more popular.
The storage battery, which is the sole dependence of
the electric vehicle, has been much improved since its
first application to this work, and recent developments
point to even more marked advancement, in the direc-
tion of lessened weight and cost, greater capacity within
the limits of the vehicle, and decreased cost of opera-
tion, all of which promise a wider field and larger use
for this power, If theincreasing use of electric vehicles
shall lead to the multiplication of charging stations, the
limits of their usefulness will be still further extended.

STEAM ROAD ROLLERS.

The steam road roller, which is really & modified
form of traction engine, has come into extended use in
the United States as a rvesult of the improvements in
roadmaking. Road rollers were imported from Eng-
land about twenty-five years ago, but are now manu-
factured in this country in sufficient quantities to meet
all demands. -During the census year 180 steam 1Toad
rollers, valued at $345,881, were manufactured by 8
establishments, located in New Jersey, New York,
Ohio, and Pennsylvania.

While the original type of English road roller, with
its two large wheels at the rear and a single small wheel
in front, has been retained and greatly improved by
American manufacturers, a new type has been evolved
to meet the lighter requirements of street paving, In
this type of machine the rolling surface consists of a
single large, hollow drum. The frame of the machine
is carried upon the projecting axles of this drum, and
the weight of the engine and boiler is divided between
this large drum and a smaller one, which is pivoted for
steering purposes. These rollers are made in a wide
range of sizes and weights, and the work for which
they are generally used is quite distinct from that of
the larger and more massive rollers used chiefly for
heavy highway work.
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By Grmorer A. Hutcmns.,

HISTORICAL AND DESCRIPTIVE.

A report of the manufacture of cars and general shop
construction and repairs by steam railroad companies,
and of steam railroad cars, not including those made
by railroad companies, should be prefaced by a brief
account of the marvelous growth of that industry,
effected by invention, experience, and changed require-
ments. The development and importance of railroads
in the United States have been commensurate with the
economic growth and political power of the nation.

The railroad is an important factor in human prog-
ress, and has promoted the unification of the nation, by
bringing men more closely together, and by furnishing
the means of satisfying their wants with the varied
treasures and products of the earth. Indeed, this vast
network of railways has become the arterial system of
national life, carrying to and fro the commerce of the
nation and making the world one vast market. Every
sphere of the social, industrial, and political world
reflects the marvelous achievements of this agent of
transportation.

The American railroad car is the outcome of a re-
markable yet gradual development. Invention has fol-
lowed invention, discovery has succeeded discovery,
until, from the old-fashioned stage-conch placed on an
unstable frame, with four flanged wheels, and heated
with a warming pan, has been developed the luxury of
the private-car of to-day.

The railway was the invention of England, at that
time leader of the world in the knowledge of the useful
arts. There the power of steam was first utilized and
fivst applied to locomotion. The use of cars for trans-
portation can be traced as far back as the year 1734,
when Ralph Allen constructed a stone car which was
clearly the forerunner of the freight car of to-day.
The first passenger car was constructed in 1814, It
consisted simply of the body of a stage-coach mounted
on a wooden frame with flanged wheels. = It was natural
that the stage-coach should be selected as a model, for
in it the conveniences of travel had been most highly
developed, and it was also a matter of economy, for
the stage owners became railroad promoters and trans-
formed their displaced vebicles into railway coaches.®

? One Hundred Years of American Commerce, Vol. I, page 118,

In 1825 the Stockton and Darlington Railway of Eng-
land was opened, and trains of coal cars with one pas-
senger coach were run rvegularly. The coach was well
patronized for a time, but when the novelty wore off
the faster stage-coaches carried the passengers.

The railway system which had its origin in England
was quickly adopted in the United States. In 1827 a
crude railway was constructed between Quiney and Bos-
ton for the purpose of transporting granite for Bunker
Hill monument. The Delaware and Hudson Canal
Company, in 1829, opened a road from Honesdale, to
Carbondale, Pa., a distance of 16 miles, over which the
first locomotive was run in this country. About the
same time the South Carolina Railroad was begun. The
first division of the Baltimore and Ohio road was opened
in 1830. It was at first operated by horsepower, but
steam locomotion was substituted in 1832, As early as
1840 a well defined system of vailroads had been estab-
lished in New England, and prior to 1845 the Pennsyl-
vania and Reading was in operation, running to the coal
fields of Pennsylvania. By means of these and subse-
quently constructed lines, the Atlantic states were put
in close communication with the vast mineral supplies
upon which is based the industrial and commercial
development of the country.

In Ameriea the changes in car construction have been
marked. The first important modifications were made
necessary by the speed developed in the locomotive.
With .increased speed, the light, cast-ivon wheels first
demanded attention. The shape of the tread and flange
was developed by Knight. Edgar and Winans devel-
oped the ‘“chilled” features, and Davis altered the dis-
position of the metal and introduced into the cast-iron
wheel a wrought-iron ring, thus perfecting the chill
and strengthening the wheel. The light, unsteady cars
easily adapted themselves to the unevenness of the road,
but the new conditions of speed demanded a stronger
rail, a more stable car frame, a flexible truck, and
improvement in brakes. Indeed, the development of
the locomotive has necessitated a scientific development
of the entire railway system.

Adaptation to circumstances has changed the rail
from the rude wooden stringer with a piece of strap iron
spiked along the top, to the present refined section of

(263)
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steel, whose every dimension, angle, and curve are ex-
actly suited to the tremendous strain it has to bear.

In 1833, Ross Winans, of Baltimore, built three long
cars, each capable of seating 60 passengers. With these
originated the American passenger car of the present
day, and to Winans is due the adoption of cars with
longer and more stable frames, having bogie or swivel-
ing four-wheeled trucks at each end. These cars
were a marked improvement upon the old coach, yet
they have been aptly called ‘‘combinations of incon-
veniences.” Until late in the fifties the springs were
made of india rubber. These were unsatisfactory
because of their tendency to barden with age, and grad-
ually they were replaced by steel springs. The cars
had no raised roof. The windows were glazed in solid
without any sash, because of the fear that accidents
would surely follow should they be opened. The
methods of ventilation supplied an abundance of dust
and cinders. The lighting was poor. The heat was
supplied by cast-iron stoves which broiled those who sat
near them, while they failed to warm those who did not.

The proper ventilation of cars is a problem that has
not yet been satisfactorily solved. The successful sys-
tem must at all times supply a sufficient quantity of air,
without creating a draft, lowering the temperature, or

-admitting dust, cinders, smoke, or gases. Probably
the best system provides for the admission of air from
the exterior of the car to steam pipes where it may be
heated before it reaches the interior.

The demand for adequate lighting has resulted in the
adoption of a number of different systems. Electric

lights are clean, cool, safe, and very desirable, but in-

their present stage of development they are too ex-
pensive for general use. The Pintsch system of light-
ing, which uses a high quality of oil gas, furnishes a
desirable light and one which works well practically.
It is safe, clean, of nominal cost, and in case of col-
lisions or derailment does not furnish fuel to the flames,

Many of the dangers of the old platform, buffer, and
coupler were eliminated by the patents of Colonel
Miller, in 1867, but it was not until after the dining
car was introduced that the importance of a safe, covered
passageway came to be fully recognized. This need was
met by Mr. Pullman in his ““‘vestibuled train,” which
not only provides for the convenience and safety of the
passengers while going from one car to another, but at
the same time furnishes a buffer extending from plat-
form to roof, thus producing one of the best anti-
telescoping features and greatly lessening the danger
to human life in case of collision. The brake, with its
wonderful development from the old hand brake to the
air brake patented by Westinghouse; and the modern
coupler, which is the result of countless experiments
and over 6,500 patented inventions, have eliminated
many of the dangers of the old methods and devices.
Tach year shows a marked improvement in features
contributing to the comfort and safety of the passenger,

and in providing cheap, speedy, regular, acd adequate
transportation in cars especially adapted to the needs of
the public.

In the construction of freight cars, the change has
been equally marked. Many devices for the protection
of life and.property have been readily adopted. There
is a general tendency toward specialization. No longer
are grain, beef, fruits, and oil shipped in the same kind
of cars. The transportation of various kinds of prod-
nets has called into being cars peculiarly adapted to
each class of freight, so that scores of different kinds
of cars are now constructed to meet the demands of
shippers. Perishable articles are now conveyed in
cars which insure their preservation.

The tendency of the changes in the modern freight
car is toward increased weight, strength, size, and con-
venience. In developing these qualities steel has heen
used in some cases to replace wood, and, in other cases,
steel plates have been used to strengthen wooden con-
struction. Ten years ago the steel car industry was in
its infancy, but its growth during the decade has been
phenomenal. At present the Pressed Steel Car Com-
pany, of Pittsburg, Pa., using in the manufacture of its
product over1,600 tons of steel a day, is the largest single
consumer of steel in the world.
resulted in an increased carrying capacity of the cars,
a decrease in the relative dead weight moved, and a
better paying load. Marked advances in the average
capacity per car have been made in the last few years.
The normal capacity in the sixties was about 15,000
pounds. The capacity increased to 28,000 in 1873; to
40,000 in 1875; to 60,000 in 1885; to 70,000 in 1895;
while at the present time cars with a capacity of 80,000
to 100,000 pounds are in every-day use.

The economy of heavy loading has been indisputably
proved. According to figures of the Industrial Com-
mission, the average train load for the United States, as
a whole, increased from about 175 tons of paying freight
in 1890 to 248.5 tons in 1899.

The movement toward combination began among the
railroads earlier than in industrial lines, and made pos-
sible ¢ through trains” by which goods could be shipped
long distances rapidly and at low rates.

The changes that have taken place in business methods
have been largely due to improved methods of trans-
portation. The traffic of railroads has become the
greatest single business ever carried on in the annals of
the world, all other business contributing to swell its
volume. It has become one of the greatest factors in
changing the conditions of supply and demand and
revolutionizing the habits and aspirations of mankind.

The service of railroads in the United States may
perhaps be best shown by the statement that during
1900 the passenger mileage amounted to upward of
1,600,000,000 miles, a journey of 211 miles per capita
for the population of the country. The ton mileage of
freight amounted to 141,599,000,000 tons; that is, the

The changes have .
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freight service of the country was equivalent to the
carriage of this amount of freight 1 mile.*

The census year was characterized by extraordinary
activity in construction. Table 15 shows that in the car
department 144,505 cars were constructed for steam rail-
ways, and 8,376,769 cars were 1'epa1red In the motive
department of the railroad repair shops 272 locomotives
were built, and 1,375,265 were repaired. The number
of repairs shown for cars and locomotives may include
several repairs oh the same car or locomotive. It must
not be inferred that the number of single cars and loco-
motives reach so large a total. The total value of all
new equipment manufactured and work necessary to
keep the vast amount of rolling stock in repair during
the year was $308,748,457.

A study of economic history and industrial progress
leads to the conclusion that in no other country has the
development of the car industry been more rapid than
in the United States. Transportation of persons and
property with ease, speed, and safety has ever been the
aim of railroad promotersand the demand of the Ameri-
ean people, and as a vesult, the railway system of the
United States to-day is the most progressive and among
the most perfect in the world.

The statistics presented in the following tables
embrace the operations of establishments engaged in
the construction of ‘“cars, steam railroad, not including
operations of railroad companies,” and ¢ cars and gen-
eral shop construction and repairs by steam railroad
companies,” during the census year. In these tables
the figures showing the manufacture of street cars,
whether horse, cable, or electric, appear only where
they were constructed as a by-product in large plants
engaged in the manufacture of steam railway cars. In
the motive power and machinery department, the report
of the number of locomotives built and repaired does
not include the operations of the regular locomotive
works in the country, but only those constructed and
repaired by the railroad companies in their repair
shops. The report of the bridge and building depart-
ment includes the shop worlk only.

In reporting the operations of steam railroad com-
panies, where cars were constructed and repaired for
the use of the corporation operating the plant, the
value of products equals the cost of labor, materials, and
miscellaneous expenses incident to the manufacture of
same. It was deemed inexpedient to estimate the mar-
ket value of the cars constructed for, and repair work
done on cars owned by the railroad companies operating
their own plants; therefore an increase over cost is
shown only on cars constructed for other railroad com-
panies or contract work done for other establishments.
Table 1 presents a combined summary for the indus-
tries—cars, steam railroad, not including operations of
railroad companies, and cars and general shop construc-
tion and repairs by steam railroad companies.

! Report of Industrial Commission, Vol. XIX, page 262 1.
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Tasre 1.—CARS, STEAM RAILROAD: COMBINED SUM-
MARY FOR THE UNITED STATES, 1900.

Cars and
rgﬁﬁ;;ae[:gt general stl}op
cluding | tonstruction

Total. in & | and repairg

operations by steam

of ralrond | aipoag

companies. companies,
gumbtler of establishments............ 1,361 65 1,296

apite

Total.... .| $207,904, 125 $88,323, 862 | 119,580, 278
$21,283, 6501 $4, 206, 808 $16, 976, 693
345, 860, 166 $9,229, 810 $36, 630, 346
837, 987, 255 $9, B3R, 673 $28, 448, 582
$102, 773, 214 $85 248, 561 $37,624, 653
Salaried oﬂicmls, elerkq ete., number. 8,4 62 1,866 7,006
BIALIeS. e o e s $7,748, 379 81, 538 132 $6, 210, 247
Wage-earners, average number 207, 105 33 53 178, 652
Total waged .c........ $113,049,623 || $16, 987,294 $96, 062, 829

Miscellaneous expense; 49,131, 216 $2, 857 229 5, 293, ¢
Cost of materinls used $171,281,760 || 8§61, 742 747 | $109,639, 013
Value of products? .| $308,748,4567 || $90, 510 180 | $218,288,277

1Ineluding custom work and repairing by steam railroad companies.

The combined summary in Table 1 shows that in the
census year there were 1,361 establishments, with a cap-
ital of $207,904,125, employing 215,567 wage-carners
and salavisd officials, with wages and salaries aggregat-
ing $120,798,002. The materials used cost $171,281,760
and the value of products aggregated $308,748,457.

Of the 1,361 establishments in the combined industry,
1,296, or 95.2 per cent, were operated by railroad com-
panies. These establishmentsreported a capitalinvested
of $119,580,273, or 57.5 per cent of the capital of the
combined industry. Of 8,462 salaried officials, 7,096,
or 83.9 per cent, were employed in shops operated by
railroad companies, and received $6,210,247, or 80.1 per
cent of the total salaries paid in this industry.

The total number of wage-earners, 207,105, received
$118,049,623. There were 173,652 wage-earners em-
ployed inrailroad repair shops, who received $96,062,329;
thatis, 83.8 per cent of the total number of wage-earners
engaged in this industry were employed by establish-
ments operated by railroad companies, and received 85
per cent of the total wages.

Of the total cost of materials, $109,539,018, or 64 per
cent, was reported for establishments operated by rail-
road companies, and of the $308,748,457 reported for
the total value of the product, $218,238,277, or 70.7
per cent, was reported for railroad repair shops.

Steam railroad companies engaged in the construction
and vepair of cars in 1900, had an average capital of
$92,191, with 139 salaried officials and wage-earners,
and salaries and wages aggregating $78,914. The cost -
of materials for each plant averaged $84,521, and the
average product was $168,394.

The average capital per establishment in plants not
operated hy steam railroad companies, in 1900, was
$1,358,828. The number of wage-earners and salaried
officials per establishment was 536, with wages and sal-
aries aggregating $285,007. The cost of materials per
establishment was $949,888, and the value of products
was $1,302,464.

The amount of capital per wage-earner, as deduced
from the report of railroad repair shops, was $689, and
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in car construction the reports show $2,640 capital per
wage-earner. This difference is due mainly to the fact
that car-construction plants not operated in connection
with railroad companies usually have more cash on hand,
bills receivable, unsettled ledger accounts, stock in proe-
ess of manufacture, and finished products on hand than
does the plant whose product is immediately converted
to its own use. The cost of materials and the value of
the product per wage-earner for railroad repair shops
were $681 and $1,257, respectively, while plants not

operated by railroad companies reported $1,846 for the
cost of materials used, and $2,706 for value of product
per wage-earner.

Table % presents a comparative summary of the com-
bined industries, as reported at the several censuses
from 1850 to 1900, inclusive, with the per cent of
increase for each decade.

Since the beginning of the second quarter of the last

" century, the manufacture and repair of cars for steam

railways has developed until it produces an annual prod-

TasLe 2.—CARS, STEAM RAILROAD: COMPARATIVE SUMMARY, 1850 TO 1900, WITH PER CENT OF INCREASE FOR
EACH DECADE.

DATE OF CEXSUS,

q PER CENT OF INCREASE,

1890 1870 1?60 1850

900 1890 18809 1870 1860 1850 to to 0 to
1001 ’ 1900 1890 1870 1860
Number of establishments ...oooveoiiiiiiiiiiniann. 1,361 8T |ennan 170 62 41 72,9 362, 9 17,2 51,2
(8529 O 11N PP $207, 904: 125 | §119, 833, (87 ... §16,632,792 | 2,953,717 £896, 015 3.5 620.56 408, 1 220,7
Salaried officials, clerks, ete,, nUmMber ....o.veeoue... 8,402 82, (61 (6] o 1 N P,
B F2Y 1 U, . 7,748,879 | 3%2,343, 944 1 M LD B | T (1 N 3 OIS R A,
Wage-earners, average nimber. 207,105 137, 4R 15,931 8,179 1,554

Total wages .......
Men, 16 years and over

Wages._.ioo........ $112,842,153 | §76,127,521
Wamen, 16 years and over . 471 itod

WageS ..o veeeeennnas .. $138,878 $114, 939
Children, under 16 ¥ears.......coeeeciinrreeennnnn.. 289 252 |.

WHBES it $68, 592 847, 802
DMiscellaneons eXpenses . ........oeiiavienniaannna... $9,131,216 $1,725,118

Cost of materialsused.........c..c..e... ... 8171,281,760 | $111,286,012
Value of productsd....ooooiirivriiiiiienereraannnnn. $308, 748,457 | $199, 545,455

206, 345 197,352 |-

o wmsar,mo7 | 8
.o 81,070,724 | §

49,659, 942 | 81,237, 452
15, 640 3172
) Q)

§664, 704
1,564
$6064, 708

e

E] (
( ), dd 1§, 3%?, 676
, 613 | $2,493, 558

1 Not reported separately.
2Not reported.

3Incindes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this table,

#No comparison can be made for 1880, . .

5 Including custom work and repeiring by steam railrond companies.
uct to the value of over $300,000,000. No comparison
can be made with 1880, as the operations of establish-
ments by railroad companies were not reported at that
census. The fact that the classification has been slightly
changed must also be taken into consideration in com-

paring the reports of 1890 and 1900 with the reports of |

previous censuses. The summary for 1870 includes the
construction and repair of street railway cars. The
Eleventh and Twelfth censuses include the construction
of street railway cars only when they are manufactured
as a by-product in large steam railway car construction
plants. There were separate classifications for the
construction and repair of street railway cars in 1890
and 1900. The first census at which the statistics of
the manufacture and repair of cars were returned with
sufficient aceuracy and detail to justify a comparison,
was that of 1850. In that year 41 establishments were
reported, and in 1860 the number was increased to 62,
an increase of 21 establishments, or 51.2 per cent.
The capital increased $2,057,702, or 229.7 per cent, and
during the decade the value of the product increased
$1,809,055, or 72.5 per cent. From 1860 to 1870 there
was an increase of 109 establishments, or 174.2 per
cent, while the capital increased $15,669,075, and the
value of the product increased $26,768,121.  From 1870
to 1890 the number of establishments increased 617 R
the eapital, $108,200,895; the cost of matevials increased

$93,118,305; and the value of the product advanced
$168,474,701.

During the last decade the car industry has shown
another marked advance. In 1890 there were 787 estab-
lishments, with a capital of $119,833,687, and an aggre-
gate product of $199,545,435; in 1900 there were 1,361
establishments, with a capital of $207,904,125, and an
aggregate value of product of $308,748,457; an increase
of 574, or 72.9 per cent, in the number of establish-
ments, $88,070,438 in capital, and $109,203,022, or 54.7
per cent, in value of product. The total number of
wage-earners has increased from 1,554, with wages
aggregating $664,708, in 1850, to 207,105, with wages
aggregating $113,049,623, in 1900. Of the total num-
ber of employees in this industry in 1900, 208,345, or
99.6 per cent, were men over 16 years of age. Thus
Table 2 shows the remarkable growth of this industry
during the past half century. The striking increase in
the number of establishments, from 41 in 1850 to 1,361
in 1900, an increase of 1,320, has not kept pace with
the increase in capital, wage-earners, wages, matorials,
and product during the same period.

The following are the averages per establishment for
1850 and 1900, respectively: Capital, $21,855 and
B152,758; wage-earners, 38 and 152; wages, $16,212
and $83,064; cost of materials, $33,992 and $125,850;
and product, $60,818 and $226,854.

oo ]

B

o n e e



CARS, STEAM RAILROAD.

267

CARS, STEAM RAILROAD, NOT INCLUDING THE OPERATIONS OF RAILROAD COMPANIES.

Table 8 presents a comparative summary, 1880 to
1900, with percentages of increase.

TasLe 3.—CARS, STEAM RAILROAD, NOT INCLUDING
OPERATIONS OF RAILROAD COMPANIES: COMPARA-
TIVE SUMMARY, 1880 TO 1900, WITH PER CENT OF
INCREASE FOR EACH DECADE. .

TR OF CENSUS PER CENT OF
DATE OF CENSUS, INCREASE,
]890 1880
1900 1800 1880 to
1900 1890
Number of establishments . 65 71 130 || 18,51 145.4
Capital cooooiiiiiiriennnns 388 328, 862 [H43, 641,210 | $9,272,680 || 102,4 | 370.6
Sulum d officials, ¢lerks, cte.,
number ...ooeeiieaieiiiaa. 1, 3606 2708 ¢ 92,9 1.......
Sularies.... $1,606,182 | 2§75, 702 3 102.5 |oeennee
Wage-eariie
DO e ieiiiia s 463 81,864 14, 232 6.7 120.3
’_[‘otal WALES o.evvenrrrmnncens $16, 987 294 F1G, 07() 829 $6, 607, 7063 671 1019
Men, 16 years and over. 30, 904 13, 885 7.2 192.6
Wagcs ................... 316 Qoz 513 $15, 906, 188 ™ 6.9 leeennnn
Wouleu, 16 years and
(8 2'4=) 107 254 13 || 157.9 |1,853.8
Wageq ................... $32, 462 76, 691 (8) 67,1 [aa.n.n.
Children, under 16 years. 210 196 334 7.1 1413
WaZES . vveeiieriannnnnns §52, 299 #34, 950 éﬂ) 49.6 {.v.....
Miscellaneous ¢xpenses..... $2,887,220 | 81,725,113 4} 64D |oaa. ..
Cost of muterials used....... éEGl 712,717 $44, 674, 486 1819, 780, 271 398.2 | 126.9
Value of products ........... &‘JU 510,180 [$70, 083, 737 [$27,997, 691 20,1 150,38
1Decregse.

2 Includes proprietors and firm members, with their salaries; number only
reported in 1900, but not ineluded in this table, (See Table 8,)

3Not rgport(,d separately.

One of the most notable features in the above table
is the decrease in the number of establishments, cansed
by the combmation or consolidation of a number of
plants under a single corporate management. While
the number of establishments had decreased 50 per cent
from 1880 to 19800, the capital increased move than eight-
fold, or $79,051,172, and the value of the product in-
creased $62,512,589, or 228.3 per cent, during the same
period. In 1880 there were 130 establishments, and in
1890 the number had been reduced to 71; a decrease of
59 establishments, or 45.4 per cent, during the decade.
From 1890 to 1900 there was a decrease of 6 establish-
ments, or 8.5 per cent. The capital increased from
$9,272,680 in 1880 to $43,641,210 in 1890, and in 1900
the aggregate capital was $88,823,852, an increase of
$44,682,642, or 102.4 per cent, over 1890. The amount
paid to wage-earners showed an increase of $10,569,076,
or 191.9 per cent, from 1880 to 1890, and a further in-
crease of 5.7 per cent during the last decade, while the
number of wage-earners increased 120.3 per cent from
1880 to 1890 and.6.7 per cent during the succeeding
decade.

In comparing the increase in the cost of materials
used and the value of the product, we find that from
1880 to 1890 the cost of materials increased $24,894,215,
or 125.9 per cent, and the value of the product increased
842,086,146, or 150.8 per cent. In 1890 the cost of ma-
terials was $44,674,486, and in 1900 it was $61,742,747,
an increase of $17,068,261, or 38.2 per cent. The
value of the product increased from $70,083,737 to

$90,510,180, or 29.1 per cent. From 1880 to 1890 the
number of women employed increased from 13 to 254, but
the nextdecadeshowed adecrease from 254 to 107, or 57.9
per cent. Thenumber of children employed decreased
41.8 per cent from 1880 to 1890. During the last
decade the number of children employed increased from
196 in 1890 to 210 in 1900, or 7.1 per cent, and the
wages increased from $34,950 in 1890 to $52,299 in
1900, or 49.6 per cent. The increase in the average
wages paid to children is probably due to the fact that
more complex machinery is heing used, and also to laws
enacted by various states, defining and limiting the ages
and number of hours per day which a minor shall work
in mines or in manufacturing and mechanical industries.
The capital, materials, and value of product have in-
creased faster than has the number of wage-earners,
showing that with increased equipment of plant an
operative can use more material and manufacture a
larger product than in 1880 or 1890.

While the number of establishments has decreased
from 130 to 65 from 1880 to 1900, the average capital
per establishment has increased from $71,328 to
$1,358,828. The average cost of materials was $152,156
per establishment in 1880, and $949,888 in 1900, and
the value of the product increased from $215,366 per
establishment in 1880 to $1,392,464 in 1900. The
amount of capital per wage-earner was $652 in 1880;
$1,392 in 1890; and $2,640 in 1900. The cost of mate-
rials per wage-earner was $1,390 in 1880; $1,425 in
1890; and $1,846 in 1900. The value of the product
manufactured by each wage-earner was $1,967 in 1880;
$2,235 in 1890; and $2,706 in 1900.

Table 4 presents a comparative summary of the cap-
ital for 1890 and 1900 with the per cent that each item
is of the total, and the per cent of increase during the
decade.

Tante 4.—CARS, STEAM RAILROAD, NOT INCLUDING

OPERATIONS OF RAILROAD COMPANIES: COMPARA-
TIVE SUMMARY OF CAPITAL, 1890 AND 1900,

1900 1890

Per cent

P of in-

Per cent ereent || crease.

Amount. of total, Amount, of total.
Total..ooooiina. $88, 823, 852 100.0 ||$43, 641, 210 100.0 102.4
Land...coviiiiiisnnnna. 4, 306, 808 4,9 { 38,811,088 8.7 13.0
BUIlAINGS - o v oo nenernes 9,290, §10 0.4 || 7,878,189 18,1 7.2
Machincry, tools, and

implemgn Suernnennnns 9, (38, 673 10.8 || ‘7,026,804 17,5 25.1
Cash and sundries ...... 65, 248, 561 78.9 || 24,825,181 56,7 168.6

The total capital for 1900 was $88,323,852, while in
1890 it was $43,641,210; an increase of $44,682,642, or
102.4 per cent, during the decade. - In 1890 the valueof
land was $3,811,086, which was 8.7 per cent of the tota’
capital, and in 1900 the value was $4,306,808, or 4.9 pe
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cent of the total; an increase of $495,722, or 18 per cent.
The value of buildings increased from $7,878,189 in
1890 to $9,229,810 in 1900, an advance of 17.2 per cent.
An increase of 25.1 per cent, or $1,911,869, in the value
of machinery, tools, and implements makes that item
now exceed the value of buildings, and more than double
the total value of Jand. The most marked increase is
found in the item of capital, which includes cash on
hand, bills receivable, unsettled ledger accounts, raw
materials, stock in process of manufacture, finished
products on hand, and other sundries. In 1890 the
value of this item was $24,395,181, or 55.7 per cent of
the total. The item increased $40,923,430, or 168.2 per
cent, during the decade, and in 1900 formed 73.9 per
cent of the total capital. It can veadily be seen that
the constant demand for new varieties of cars, and the
tendency to use steel in place of wood requires new and
more expensive equipment, ag well ag a greater amount
invested in materials in process of manufacture, and an
increased value of finished produets on hand.
Table 5 presents the cost of all materials used.

Tase 5.—CARS, STEAM RAILROAD, NOT INCLUDING
OPERATIONS OF RAILROAD COMPANIES: COST OF
MATERIALS USED, 1900.

Per cent
MATERIALS USED. Amount, of total.
TOLAT ¢ 1vevnnnannnrrvanecanmcmacacsesosonsreanannnn 861, 142, 747 100.0
59, 773, 393 96.8
FUEL ey vearsnrmcannancanssancnaacanans 1,021, 046 1.7
Rent of power and heat .. 313 (2)
3 047, 995 LA

1Ineludes mill supplies, and all other materials, which are $hown separately
n ’I;RI?(]agsgthm\ one-tenth of 1 per cent,

The cost of partially manufactured materials, or
those which have passed throuph one or more stages
of production, such as lumber, iron, steel, ete., consti-
tuted the principal item, aggregating more than nine-
tenths the total cost. The amount paid for rent of

power and heat was very small, showing that practi-

cally all of the power used in car construction was
owned by the company operating the plant. The cost
of fuel was $1,021,046, or 1.7 per cent, and the amount
of freight paid was $947 995 or 1.5 per cent of the
total cost. During the decade the cost of materials
increased $17,068,261, or 38.2 per cent,

" The miscellaneous expenses, comprising rent of
works, taxes, contract work, rent of offices, interest,
insurance, ordinary repairs to buildings and machinery,
and expenses incurred in the manufacture of the prod-

- uct, other than those reported for wages and materials,
aggregated $2,837,229. (See Table 9.) The amount paid
for ordinary repairs of buildings and m‘whmely, and
for insurance, interest, advertising, ete., is the princi-
pal item of the miscellaneous - expenses, aggregating
$2,240,558, or 79 per cent of the total. Of the re-
maining items, contract work forms 14.8 per cent of

the total expenses; taxes, 5.6 per cent; and rent of
works only 1.1 per cent. No comparison of the sepa-
rate items of miscellaneous expenses can be made with
previous censuses, as in 1890 reports were made of
total expenses only, and no figures were presented pre-
vious to the Tenth Census.

In 1890 there were in the United States 71 establish-
ments engaged in car construction other than those
operated by steam railroad companies, and during the
decade 17 new establishments were constructed, but in
1900 only 65 establishments were in operation. This
condition clearly illustrates the industrial changes which
are constantly taking place in the commercial world.
It does not necessarily indicate that 28 establishments
formerly engaged in car construction have gone out of
business and their plants are idle. In many cases the
larger manufacturers have purchased the plants of their
smaller competitors, and now use them for the manu-
facture of supplies for the central plants. Thus the
product has been changed, and they can no longer be
classified as establishments engaged in car construction
and repairs, In some instances an establishment which
was classified under *‘ foundry and machine shop prod-
ucts ” in 1890 had so changed its product that ¢ cax con-

struction” predominated in 1900. This may account

for the fact that, in some states, there was an increased
number of establishmentsengaged in this industry, with-
out a corresponding increase in the number of plants
constructed during the decade.

In considering the location of the various plants it is
interesting to note that a large part of the manufactur-
ing was done near the various supply centers as well as
in places convenient to commercial centers. In 1890
Pennsylvania was the leading state, with 15 establish-
ments; in 1900 the number was reduced to 11, In Tlli-
nois the number of establishments has increased from 9
to 17, with a corresponding increase in production, and
both in the number of plants engaged in the industry,
and in the value of the product, this state has now taken
first place. The North Central and the North Atlantic
states, on account of their close proximity to coal fields,
lumber districts, and the great commereial centers, have
special advantages in the manufacture of cars, and in
them are found the greatest number of well-equipped
plants, and the greatest activity in the construction of
new plants during the decade.

From the accompanying tables it will be seen that a
large percentage of the establishments engaged in the
manufacture of steam railroad cars, exclusive of those
made by railroad companies, were located within a com-
paratively small area. The cities of Chicago, Joliet,
Madison, Mt. Vernon, Litchfield, and East St. Louis, in
Illinois, and St. Louis and St. Charles, in Missouri,
reported a product of $32,568,374, or 36 per cent of
the total product for the United States. Michigan
City, Terre Haute, Indianapolis, and Jeffersonville, in
Indigna, reported a product of $9,008,577, or 10

i
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per cent of the total. Establishments in Allegheny,
Pittsburg, McKees Rocks, Berwick, and Milton, in
Pennsylvania, showed a product of $17,724,290, or
19.6 per cent of the total. The cities of Rochester,
Buffalo, and Depew, in New York, showed a product of
$5,298,851, or 5.8 per cent of the total. Detroit, Mich.,
Dayton, Ohio, and Wilmington, Del., reported a prod-
uct of $16,707,419, or 18.5 per cent of the total.

The larger plants are, for the most part, located in the
suburb of some large city, near the coal and iron.dis-
tricts, and in places where supplies of lumber are easily

obtained. These conditions give the plant so located
the advantage of being close to the great commercial
centers an1 in a position to obtain skilled labor on short
notice. The value of products, for the cities enumerated
above, aggregated $81,235,012 or 89.8 per cent of the
total for this branch of industry.

Table 6 presents a comparative summary of the num-
ber of establishments, capital, salaried officials and sala-
ries, wage-earners and wages, miscellaneous expenses,
cost of materials, and products, for states having 3

establishments and over, in 1890 and 1900.

TasLe 6.—CARS, STL‘AM RAILROAD, NOT INCLUDING OPERATIONS OF RAILROAD COMPANIES: COMPARATIVE
SUMMARY, BY STATES, 1800 AND 1900.

llnwmf ) S“‘L‘}}I‘JIEEI{’KgFﬁngm' WAGE-EARNERS.
er of ! Miscella- :
STATES. e . Cost of ma- | Value of
Year. eﬁg‘i’}’ Capital. exr;)%?&z.s terialg uged. | products.
mf:nts. Number.| Salaries, %xgggf Total wages, )
United States. . ....ccevvvniieininennns 1900 05 | $88, 323, 852 1,866 $1,538,182 83,468 | 916,987,294 92,887,220 | 861,742,747 | $90, 610, 180
1890 71 43, 641,210 708 | 769, 762 23 292 11,671,617 1,725,118 44 874 486 | 70,088,737
B TS TR O 1900 3 2,429, 007 73 88, 528 2,032 1,041, 088 121,819 1,876,435 3,274, 922
1890 3 2, 839,733 46 66,469 2,001 1,089,739 87,677 1,528,528 3,201,293
L BoaT0) 1900 17 18, 782,466 279 330, 409 9,314 5, 860, 766 488, 271 17,075,461 | 24,84b, 606
1890 9 10, 070 784 176 128,712 4,583 2, 768 989 217,384 10,003,125 | 17,117,223
Indinna eeeeini i 1900 4 6, 062, 000 96 111, 868° 3,837 1, 650, 764 224, 009 G, 287,256 9,006, 577
1860 4 5,199, 706 34 50, 880 2,650 1,819,741 160, 782 4,924,842 7,073, 329
Michigan...... frneenenanesateraaeaanenaanaas 1900 4 6, 693,209 107 146, 795 8,187 1,409, 580 227,774 7,272, 761 9, 920, 780
1890 b 3,769,483 85 115, 868 3,406 1 376, 037 245, 560 8 007 974 11 078 281
Missourl oo iiiiiiiiiiiieinaaa 1900 4 4, 530, 982 117 125, 561 2,772 1,873,853 198, 160 5,101, 335 7,'122, 768
1890 b 1,442,927 50 62,247 1,864 869, 104 75,778 2,065, 320 38,674,178
NeW YOIK aiiiiaiiainciiasnesrnnssnncsnnens 1900 4 4,299, 251 92 75,920 2,001 1,038,948 81, 596 3,744,911 b, 228, 861
1890 b 1, 885, 821 63 68, 842 1,792 978,102 92,779 2,382,777 3,166,771
L8313 o 1900 i) 2,581, 894 61 75,016 1,806 862,011 45, 460 2,791, 908 8,942, 372
1890 i} 2, 843,166 21 88, 890 1,328 6594, 505 92,007 2,817,678 4,784,186
Pennsylvanis...c.oiveiiaiiniiiiiinianeaaaaa. 1900 11 £3, 828, 728 414 426, 899 b, 840 8,111,666 1,266, 466 12,188,811 | 19,260, 910
1890 5] 7,060,466 128 141, 866 3,524 | 1,807,176 465, 900 5,496,258 | 10, 080, 722
Allotherstates.......coiieemmiimnainaans, 11900 18 9,166, 320 127 168, 046 3,076 1,239,238 189, 294 b, 403, 869 7,307,894
21800 20 8, 579, 624 116 101,438 2,856 1 228 224 297, 261 5,768, 684 9,517, 810

Includes establishments distributed as follows: Alabama, 2; Georgin, 2; Kentucky, 1; Maryland, 1; Massachusebts, 2; New Hampshire, 1; New Jersey, 2;

Tennessee,] West Virginia, 1

2Tncludes establishments Aistributed as follows: Alabama, 8; California, 1; Florida, 1; Kansas, 2; Kentucky, 2; Massachusetts, 3; Minnesota, 2; New Hampshire,

1; North Caroling, 1; Tennessee, 2; Virginia, 1; West Virginla, 1

The states which show a decrease in both capital and
product are Delaware and Ohio. The state of Michi-
gan, while showing an increase in capital, reported a
decrease in value of product of $1,157,501, or 10.4 per
cent. In Illinois the capital increased from $10,070,784
in 1890 to $18,782,466 in 1900, or 86 per cent. The
value of the product in 1890 was $17,117,223, and in
1900 an increase of $7,728,383, or 45.1 per cent, was
shown. Indiana reported an increase of $862,294, or
16.6 per cent, in capital, and the product increased
$1,988,248, or 27.3 per cent, during the decade. Mis-
souri in 1890 reported a capital of $1,442,927; in 1900
the capital was $4,530,982, an increase of $3,088,055, or
214 per cent. The product increased from $3,974,173
in 1890 to $7,722,768 in 1900, or 94.3 per cent. The
capital in New York increased 134.8 per cent, and the
value of the product showed an increase of $2,061,580,
or 5.1 per cent. Pennsylvania showed an increase of

379.1 per cent in capital, and an increase of $9,180,188,
or 91.1 per cent, in the value of the product. The
marked increase in capital in Pennsylvania was caused
by the construction of new plants for the manufacture
of pressed steel cars. The value of the products shown
for the establishments which had been in operation only
a few months during the census year was only a small
fraction of their annual capacity, and therefore the
value of plant and cost of equipment, together with the
other items of capital, makes it appear that the increase
in capital was disproportionate to that of products.

Alabama and Massachusetts each had 3 establish-
ments in 1890, but in 1900 only 2 establishments were
reported, operating independentof railroad repair shops,
and no comparison can be made for the two censuses
for these states.

Table 7 presents the operations of establishments en-
gaged in car construction, exclusive of plants operated

by railroad companies, in four geographic divisions.
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Tapie T.—CARS, STEAM RAILROAD, NOT INCLUDING OPERATIONS OF RAILROAD COMPANIES: COMPARATIVE
SUMMARY, BY GEOGRAPHIC DIVISIONS, 1900.

i i - =
i i WAGE-EARNEES, IN-
‘; il SALARIED OTFI- CLUDING PIECE-
i CAPITAL. || CIALS, CLERKS, ETC.]| WORKERS, AND . I\)/rltl;l&ll(i‘( (t)i
- : i TOTAL WAGES, . Bt
Eé;rgf | o ‘ Miscella- | Costof | (inelud-
estab- | — =i neous ¢x- | materials | ing ous.
lish- A | pernses, nsed, tom worle
ments A\Inclhmcrg, Cash and || Total |Totaleal-|Average| Total and re-
Cnts. s Lools, an ash an ot 'otal sal- ||Averag 4 e
Total. Land. |Buildings) "3 16 | undries. |[number.| ~ aries. ||number.| wages. pairing),
ments, !
{ | i ST N \
United States ... 65 /%88, 323,852 %4, 806, 808 189, 229,810 | §9, 538, 673 555.248,561( . 1,360 |$1,538,132 33,468 1316, 987,294 |82, 337,229 $61, 742, 747 1800, 510, 180
— P a7 | U 7 16 205 | & T Ran o1
New states..!. 787, 49 42, 808 128, 747 107,038 | . 508, 837 11 17,113 374 ]7:! 160 19, 305 a78, 820 825, 14
Nt E e SIS o | 45,101,780 1,680,033 | 3,067,483 | 2,751,533 |37, 602, 751 606 | 629,197 | 10,719 | 5,433,008 | 1,500,241 | 19, 666,277 | 80, 131, ma
Southern states ... 7 3744,081 || 420,000 | 878,408 | 900,598 | 1,544,985 89 | 102,583 | 1,045 | 822,972 1 130,019 | 2,068,609 | 4,125 0%
Central st’utes; ....... 34 {| 88,600,551 || 2,163,907 | 5,155,102 | 5,774,504 25, 502,038 ! 660 789,239 20,416 | 10,556,464 || 1,178, 064 | 88, 528, 721 ﬁﬂ,-i'dH,ltI:])
! s -

In the United States there were 65 establishments,
with the value of products aggregating $90,510,180.
The New Engiand states, with 3 establishments, or 4.6
per centof thetotal, manufactured aproduct of $825,012,
or 0.9 per cent of the total value. In the Middle states
there were 21 establishments, with an aggregate product
of $30,121,982, or 33.3 per cent of the total. The
Southern states, with 10.8 per cent of the total number

of .establishments engaged in this industry, manufue.
tured a product of $4,125,088, or 4.6 per cent of tha
total. The Central states reported 34 establishments,
with a product of $55,438,108, or 61.2 per cent of tho
total. In the New England division each establishmont
reported an average of 4 salaried officials, with an nvor-
age salary of $1,556. The Middle states reported u
salaried officials per establishment, with an averuge

EXPORTS OF PASSENGER AND FREIGHT CARS FOR STEAM RAILROADS
1880 TO 1900.
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salary of §1,038. The salaries of 660 officials in the
Central states averaged $1,196, and in the Southern
states the average establishment had 18 officials, with
an average salary of $1,153,

The constantly increasing traffic in this country
rapidly absorbs the product of the car shops, but there
is also a foreign demand of considerable magnitude for

(830 (888 1886 1884 (882 (880

American-built cars. This demand changes with tho
varying industrial conditions and commercial activity
of the countries importing these products, as well n4
with the economic conditions existing in this country.

The above graphic chart shows the value of ears,
passenger and freight, for steam railroads, exported,
1880 to 1900.
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In 1890 and 1891 the value of exported cars exceeded
the value in 1900. During the business depression
which followed there was a marked decrease in the
number of cars constructed, both for foreign and
domestic use. The construction of freight cars was the
first to be affected. The number of passenger cars con-
structed in this country did not decrease materially until
after the Columbian Exposition in 1893. The foreign
demand and the exposition were potent factors in keep-
ing many of the shops running during 1898. A year or
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two later the demand for freight cars began to increase,
and since 1897 the demand for both passengerand freight
cars for foreign and domestic use has shown a constant
growth. The exports for 1900, aggregating $2,558,323,
exceeded the average yearly exports from 1850 to 1890
by $1,581,872; those from 1890 to 1900 by #756,484;
and the average for twenty years by $1,169,178.

Table 8 presents the statistics of exports of cars and
parts of cars, passenger and freight, for steam railways,
1880, 1890, and 1900,

TanLe 8.—CARS, PASSENGER AND FREIGHT, AND PARTS OF: EXPORTS, 1880, 1890, AND 1900, BY COUNTRIES.!

7 7
1900 1800 1880 00 | 1890 | 1880
COUNTRIES TO WHICH EXPORTED, COUNTRIES TO WHICH EXPORTED
For steam | For stenm [Forsteam For steam | For steam |Forsteam
railronds, | railroads, |railronds. railroads. | railroads, |railrouds.
e §2, 509,320 | $2, 689,008 | $683,723 NORTH AMERICA.
AL = B B
P Dominion of Canada:
ﬂ:i’f?fﬁﬁ‘é’ffgfn she LI Nova Scolin, New Brunswiek, ete.._...... 915,464
Jupan.... Q,uehgc, Ontarig, Manitoba, ete. 349,078
Russin—Asint British Columbin ............. 12,070
Tarlkey in Asia, Newfoundland and Labrador .. 232
Cen?mltz\ﬁl;srican -1 63T DA 16,495
EANIA sosta Riea.oo.oooo... .- 6,149
- . . OCEANLA Guatemala 1,271
British Australasin. . .oooiieiiooaii i 50, 704 9, 000 10, 204 Honduras. 2,664
HAWRT . o oo v e iacaeiiiiieiriiias it ananaeas 15,100 5,000 |..o.oann.n Nicaragua 4,704 . .
Salvador. .. I o 1,707 4, 000 .
. AFRICA, MeXIUO. . cveiniieareineecierceenmnnneseaennnnns 714,329 402, 326 28,743
British Aftles...coooooivennniiiniiiiiia 4, [ 18,100 West Indies:
Turkey in Alviea—BEEypt .ooveineinnniniennnn 133 060 15 R PR PO griﬁish .................................... . Q’ﬁ 16%’ ;/‘47 3’6, 308
Jubi. ... 79, 728 3
. EUROPE, Porto Rivo ...ooeennan 18, ’1‘63 ....... " J 1 1: 823
BelZItm e et 80,718 |veevnrennenc]erennenan Santo Domingo 12, 862 1,710 ...,
Denmark .ooveeveaaeaiineiaienn . 26
France.......ooooviiniiiiniann SOUTH AMERICA,
[R5 DATVE ¢ PR
[ AT UTN £ €17 U PR} PR Argenting .....o.iiiiiiiiiiiiiii 105,147 | 1,063,819 21,162
Ttaly ..... 62, U7 Brazil....... 183,378 847,222 276, 683
Netherlang 1,926 Chile.,...... 8,007 169,879 {ooaeeon..
Portugal . 1,088 Colombis ..... 13,107 9,300 4,800
Russio—5 1,300 Eenador ........ UYL U Y
[ 111 o P T T T Guiana—DBritish 12,500 700 4,485
Sweden and 3,758 Poeru .covuennnnns 2,692 2, 800 1,510
Switzerland..... .- 4,848 Uruguay ...... . . 2,150 47,600 |-eeernnnn
TUnited Kingdom ...ooiiiiiiiiiiiiiiiiaaanans 124, 685 180, 773 61,467 Venczueln .. oo 210 7,490 |eeninnnnn

1 Annual Reports United States Treasury Department on Commerce and Navigation of the United States, 1880, 1890, and 1900.

The exports to South American countries decreased
from $1,648,210 in 1890 to $279,181 in 1900. This was
probably due to the fact that there was less activity in
railway construction than at the beginning of the dec-
ade; also to the fact that the railways which were in
process of construction in 1890 were in a position to sup-
ply theirown equipment. The exports to North Ameri-
can countries during the decade increased $466,266;

to Europe, $280,147; and to Oceania, $51,854. No
cars or parts of cars were exported to Asia or Africa
in 1890, but in 1900 these exports to Asia were valued
at $33,492, and those to Africa at 405,895,

Table 9 presents in detail, for 1900, the statistics relat-
ing to the manufacture of cars, steam railroad, not
including operations of railroad companies, by states
and territories.
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TasLe 9.—CARS, STEAM RAILROAD, NOT INCLUDING OPERATIONS OF RATILROAD COMPANIES: BY STATES, 1800,

Penngyl- L

gé‘;;“gg Delaware, | Illinois. Indignu. Michigan. | Missourl. |New York,{ Ohio. g %1&%2;.‘*"
Number of establishments ................ vee 66 3 17 4 4 4 4 5 11 13
Character of organization: )

Individual <. oo ooeiiiiriieii e 1

Firm and Hmited partnership.............. 3

Incorporated company.... . 60

CMitscflnneous ........ 1
ital:

K ORl L eeeireieiac s Cresseerriesanasenas 388, 323, 852 || $2, 429,007 818, 732,466 | $6, 062, 000 | $6, 693,200 | $4, 630,982 | $4, 299, 251 | $2, 581, 804 |$33, 828, 723 $9, 166,820
Land...c....... 306, 239, 828 | $795,701 k 90 000 736, 000 3398 229 55420 806 $48, 9 944 900 37,8
Buildings $3064, 493 | $2, 563,234 $7b6 000 $824, 87 §765,476 $816, 129 $2486, 517 81, 780 000 181,114,086
Machinery, tools, and implements....... $9, 538, 673 $348,170 | $3,475,151 675,000 |  $780,330 3'711 140 | $881,016 $137, 883 &51 424 505 {81,104, 788
Cash and SUNAIIES. - oeseaeerrnreneenrennes 865, 218 561 $1,476,516 |$11, 898, 380 $4, 432,000 | 84, 352 004 | $2,671, 137 §2,181,201 | $2, 148, 617 8%20 679 228 §6,409,578

gr{)priie({or%a}lc}ﬂnlnlﬁem}t)ers..... ............................ S e 6 1
alaried officials, clerks, ete.

Total number ........ " 1,366 7 279 96 107 117 92 61 414 127

Total salaries.......... $1,538,132 883,628 |  §330,409 $111,858 | $145,795 |  $126,561 $75, 920 $75, 616 $426,809 | $163,046

ficers of corporationg—
ONumber S R reeea 112 7 25 6 6 2 2 10 5 9
BulATIBE e ceve it nieas eaaaaaan §535,161 827,760 94, 409 $30,495 $33,340 $25, 000 $10, 883 $36,320 | $219,214 857,750
General superintendents, managers,
clerks, ete,— . _
Number 1,254 66 254 90 101 115 90 61 . 379 . 108
Balaries...ooevuinnnn. .| $1,002,971 $55,778 | $236, 000 $81,363 | $112,455 |  $100,561 465,087 $39, 206 $207,185 | 8105, 206
en—
x Number.,...... 1,200 64 244 86 99 101 87 50 368 102
Salaries.... $074,179 $54,628 |  §230,333 $78,363 |  §110,955 892,691 $63, 777 $38,875 | §203,658 | $100,998
Women-—
Number . 54 2 10 5 2 14 3 1 11 8
Salaries........ $28,792 §1,250 §5, 667 £3,000 $1, 500 $7,870 81,200 $420 $3,527 84,908
Wage-earners, including p
total wages:

Greatest number employed at any one .

L time duntx)q g the 3lear R e e 44,447 2,404 10, 677 3,866 3,972 8,288 3,880 2,181 10, 636 8, 063
east number employe
during the warp .......... 27,192 1,566 8,874 12,780 2,282 2,184 1,002 1,684 4,80 2,181

Avemg\, number 33,453 2,032 |, 9,814 3, 337 3,187 2,772 2,001 1, 806 b, 840 3,076

1g i i 816,987,204 || §1, 041,088 1 85, 360,766 | $t, 550,764 | $1,409,580 | §1,373,863 | $1,038, 948 $862, 011 | $8,111,556 |$1,230,288
Men, 16 years and o .
Average number .. . 33,136 1,978 9,171 3,387 3,187 2,766 2,072 1, 800 5,753 3,072
Wages........... $16, 902, 543 || §1, 028,731 | 85, 325,964 $1,550,764 | §1,409,580 | $1,871,198 | §1,083,813 $860, 799 | $3,083, 636 |$1,238, 658
Women 16 years and
Avemge NUMDET ceomiieniicarnnennnes 107 29 B0 17 /2 PO N venmene
Wages $32,452 98,926 815, 041 $5,119 81,212 Juvreennnnnnn VPN
Children, under 16 years—
verngenumber.... 210 25 93 [ PO g 3
Wages §52,299 $3,482 $19, 751 8616 |.eoennnnnnnn $27, 020 8680
Average number of wage-earners, includin
pleceworkers, employed during eac
month:
Men, 16 years zm(l over—
nnuary ......... R, 34,113 2,226 9,394
February.. 33, 553 2,288 9,839
Mareh . 35,796 2,289 9, 69L
April .. 33, 861 2,083 9, 607
May 34, 647 2,008 9,408
June 34,517 1,873 9, 350
July... 82,650 1,874 9,830
August .. 30, 632 1,656 8,512
September. 29,913 1,629 8, 689
Oclober ... 80, 877 1,761 8,878
November. . 32,496 1,900 8,714
December . ..cuveeevamaaaanonnnn. rraans .- 34 578 2,124 9,082
Women, 16 years and over—
January ...._........ eameatreenotnaaeasean 147 36

) Febnmry 187 29
March... 143 29
April. 136 31

ay .. 127 29
Jupe.. 123 30
July .. 79 30
August .. 7B 23
September. 68 28
October .. 79 29
November . 7 28
Decemb 3 93 31
194 27
Februury . 189 33 2
March... 198 31 8
April .. 202 30 2
May .. 179 28 4
June 199 23 92
July .. 209 21 2
August 215 24 2
September 201 22 3
October 223 22 i}
November. 253 18 3
December 268 21 75 O P P PR P D 140 2

Miscellaneous expenses: :

Total §2,837, 229 $121,810 | $483,971 $024,000 | $227,774 | $198,160 £81,996 $4b, 450 | §1,265,466 | $180,204
Rentof works.......tvecieenonaaana $81, 597 {i-veemmaeeenn $4,02L |..ec... R P $3 268 [oevenrinannn 20, 8 339
Taxes, not including internal revenue.,.| $159,440 87,100 338 849 312 978 $34, 023 $7 463 88,446 $13 876 $20, 806
Rent of offices, insurance, interest, etc...| $2, _40 658 $114 718 $436 717 8211, 031 $191, 761 5187 434 $73 650 3529 404 $80238, 846 8172,)0(:

Matggagshc:egork e arrareraeneetveanaaeas $40 5 [52:% 0 %2 N T 82,000 |....... S &MOO 000 |.vevrnnnnn
A;grgre ate cost ........... feaeesaseaesanane, 361,742,747 || $1,876,435 |817,075, 461 | §6,287, 256 | 47,272,761 | $5,101,335 | $3,744,911 | $2,791, 908 |$12, 188, 811 |86, 403, 869
otal........ N %52, 637 603 || 81,744, 990 [$14, 050 032 | $b,581, 878 | $6,370,304 | $4,558,343 | $3, 066,390 | $2, 449 025 [§10, 175 148 84, 861, 903
Purchased in raw staf 7730 |- re et ,704 |7 93,468 | $LL 684 | 98,801 | $8,910 |o..ioil.... 88, §158
Purchased in partially manufactured
(0] 4 s DO 852,501,878 1| $1,744, 990 814, 041, 828 | $5,577, 910 | $6,358, 710 | $4, 549,542 | $3, 062,480 | $2,449, 026 [$10,166,178 [§4,GB1, 716

0 AP $1, 021, 046 $2 ,3.9 $303, 164 $102, 094 $94, {5101 527 $64, 629 $36, $195 , 927 kl()ﬂ 487
Rent of power and Heat....onemmerononit 5313 ............ TR OO IRt S IUUTR NN et IRt IRt
Mill supplies.....ocoooaoianaa.. [ $214, 639 §15, 819 $91,712 $9, 636 $8, 418 $8,263 $9,198 £5, 84 $22, 360 843,406
All othermatermls ............ 36, 921,151 $81,617 | $2,542,128 $121, 890 $795, 629 3433 202 &614 699 $9, 906 51,791,675 $530, 811
Freight...... ceennnas Ceearesnrareannennas $947, 995 $11, 670 , 11 3472 $3,985 {ooeeeiai i P 8290, 642 $3,711 87 7 162

!Includes establishments distributed as follows: Alabama, 2; Georgla, 2; Kentucky, 1; Maryland, 1; Massnchusetts, 2; New Hampshire, 1; New Jersey, 2}

Tennessee, 1; West Virginia, 1.
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TABLE 9.—CARS STEAM RAILROAD, NOT INCLUDING OPERATIONS OF RAILROAD COMPANIES: BY STATES,

1900———Cont1nued
g&‘ttgg Delaware, | Illinois. | Indiana, | Michigan.| Missourl. |New York.| Chio, Pﬁggfgl' ’élguggg?'
FProducts:
'i\glgxiegate ggll‘%%car A $90, glg 182 83,274, ggg %24, 845, 623 $9,006,577 | 9, 953 3(8)0 87, 722 768 #5, 228 351 $3, 94?, gﬁ 19, 238, g%g $7,807, 894
Pota] num .. 5 t 1 20,
T()}Eal Zulue ................................. 870, 62() 166 || $1,953,151 1§19, 616: 128 &8,621:954 $9, 281 671 | 86, 317 744 $3, 052 189 $3, 710,477 [$12,718, 711 (85, -148, 141
assenger cars— .
Total DUMbEr .. .ccvuvremeniirniieienan. 979 233 349 [ 3 118 198 |eeeenrennnns
'l‘cgul value d i .| $7, 868, 293 $1, 368, 698 $3,624, 2&(1i $328, 533 fiieeraiene. $546, 106 $266, 696 81, 219,.4%? - 819,753
ageage and express, number . . p : K- 10 [cenruennsnns - ,
Chir SO boeh, wambee LT . 55238,?3% $66, 69;2i 318,3’173 988,822 |.evvunnnnnns $17, 793 $91,207 |. * 6, oog
Dining‘&h‘d'ﬁﬁﬁe‘é'ﬁiiﬁ:’ﬁéi' | w7520 || gsa,000 [ 78, 680 | g8,872 | 06,874 | 336,820 | $10,280
Yalue ... 404,508 §103,100 | 06,718 |- 28,720 i o 205,002 I
ail,num 4 . .
gal;m ..... $197,465 $50, 932 844,109 $66, 748 $36, 6;5
arlor, num . -
¥u]ue ..... $272, égf ™ '$45, 665 926,877 $200, 3&%
assenger
Pri ‘b .| 81,975,469 || $1,190, 224 $524, 18; $60, 62&1] 5191,80§
Vute number. S T ¥ B | PR o T S P POU, ..
VAIHE o vveeensensnareananns o 8184,700 ||-oooiiil $107,186 | $11,211 |.. Sloessse |l
Sleepmg, number c..oeeeen... . 1 4 reeeenevneee|ennanen 16| 18 {eeeeiiieenns 1
Oth(,r varieties number‘ ..| 82,767, 0’(751 822,0?‘52) $2,839, 4;4 312,098 . $266, 696 $123,209 |...oovinnnns $8, 500
VAIUE vovvennnn veeeneniiariean G| 800,609 || $80,842 | §856,687 | 813,890 |l Ll I
Freight cars—
Total NUMDEr veverereicensareenannnens 116, 590 42 30, 314 15,170 22,000 9,790 4,660 9, 528
T(gal vuluei)... . $62,1(1)%, 3%3 $22, 236 315, 859 géS 88, 193 416 | $9, 28(13 37(1) $5, 77%,?%&1! $2, 785 493 $2, 3211 ;02 $12, 718, 711 85, 206 524
ox, number . X
Value ........................ .. 1526, 562: 808 816, 532 39,118 277 85 341 287 $3, 679 862 | 84,183, 860 8710 411 8955. 762 $228, 861 $2, 299 038
. 28, 857 ,674 2,721 7 289 , 116 1,584 10,486
{518,413, 718 889%, ggo 81, 449 89(15 #, 223 718 8616, ggg 5822 847 8865,2%2 £8, 213, 739 %1, 331 ggs
81, 92?: 628 8497 843 $249, 804 $112,132 $214,004 ... $226, 756 892 69? $529: Zgg
566.\,354 $501,705 |- oL I
1,7 700 664 210 228
81, 148 26’) #5600, 266 $332,013 $135, 020 $160, 160 .
2,230 10 1,200 10 565 , 035
$6, 873 145 89”&} Ggg §6, 984 $588, ggg #5, 858 §258, 0?5 $600, 4056
yeluc ; #, 956 17)97 .| 81, 22; 533 - 52?2 $307,300 8278,23 $13, 992 i 838, %;
ock, numbe: . 20
M l1 ) e R 4% sgg 859, 314 $229, 163 5 $5, cgfl, 84, 333 $208, 5%3
amost. number........... .. .
Oth .2.1..& ......... e -- 8153{} 883 $13 %é 850, 840 5%,508 362.«(1564 ........ s 84, 800 31, 708 $7, :(Liﬂ
er varieties, number. . 4, 005 P 106 | 4 1110 PR
o th.lue erienearnintatrna $3, 005, 351 $1,189, 784 3027 885 | 6233044 | $246,068 | $810,900 {o-.ononoenit &463 802 | $33,018
reet cars— N
Total number ....ooiviiviiinnsnninnae, 936 ¢ 2 VU PRI RN PR I - | B PR 207
T(}Etl).l \t'nlue.....l .............. ..| $1,090, ggzl 8185, 2?? RS [ . 8166,849 [ceeninaniann $221, gg;
tlectric, number. o y BL T IO RN JPPR! P [ R 1 PP,
VE(!jlue ....... eI . @1,062,%72 EINEN 07 I N N PP, .. $168, 34%3 ............ $221, ?37
pen number. . . I PN . [,
gln u:ei ...... p . saoo,zgg 342,47; SR IDRORERRNA NN Sl 12,000 S s, a9
use NUMDEL vivvvnrannns o . Y PN PR N . Cvenenans
.................... .| 693,143 $70,793 /... e ..} #1185, 494 vveens| $105,169
(mmbnmtlon. number ..... . 44, 18 1. S PR (RPN AN .. o ca-- 1
Value .ooiiienoiiiiiaiaann. . 808, 320 $29, 600 $750 |.. [ §a7, 195 $775
Cab]e closed, number. . .. L | 25 |.. e e (S
....... $21,282 [lLoveanannnas §21,282
Horse. nam 8
alue.. 87,480 §7,460 |...... .
All other produ ........ .[$19,890,014 |i §1,821,771 | §5,22 #1, 859, 768
Comparison of prod
Number of establishments reporting for
Doth Fears..cooeviieiiiiiienaircannaasnes b4 3 4 4 4 7
Value for censug year ......c.ovveee .|882, 870,333 || $3,274, 922 |824, 805, 707 $9, 006, 6577 | $9,020, 780 | §7,'722,768 | §4, 204, 081 88,472, 473 $18, 756, 200 |86, 716, 73{)

Value for preceding business year --|859, 418, 878 || 81, 812, 028 $19, 406 789 $7: 220, 572 7, 752 887 | $6, 029, 899 | 93, 621 904 | $2, 553, 264 $5, 898, 126 85, 219 094

Power:

Number of establishments reporting....... 60 156 4 3 4 4 q
Tcgul h%rSEpower ........................... 34, 687 1,623 11,161 8,748 '2,760 2,439 3,110 2,005 4,426 3, 415
wned-—
Engines— '
Steam, NUMDEr. . cianriivrernisnssanas 242
Horsepower .............. .- 82,208
Gasg or gasoline, number . 3
HOSEPOWEY vvvenennnaanas . 85
Waterwheels, number.......... . 9
HOTSEPOWET \vvvennenennnnnan . 392
Electri¢c motors, number ....... .
HOTSEPOWET «..rveenrrnrannna . 1,202
Other kind, number.. .
Horsepowex ...... . 565
Rented—
Horsepower . b
Furmshed to other o
Establishments classified by number of per-
sons employed, not including proprictors
and firm members:
Total number of establishments 65
Underb....ooieciarnniciseaenana- . 1
21 t0 B0... 10
61 to 100. . 8
101 to 250... 13
251 to 600 8
801 to 1,000 9
QOver1, ()00 16

!Includes establishments distributed as follows: Alabama, 2; Georgin, 2 Kentucky, 1; Maryland, 1; Massachusetts, 2; New Hampshire, 1; New Jersey, 2;
Tennessee, 1; West Virginia, 1.
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CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAM RATLROAD COMPANIES.

Table 10 presents the statistics for general shop con-
struction and repairs by steam railvoad companies as
returned at the censuses of 1890 and 1900, with the
percentages of increase during the decade.

Tapre 10.—~CARS AND GENERAL SHOP CONSTRUCTION
AND REPAIRS BY STEAM RAILROAD COMPANIES:
COMPARATIVE SUMMARY, 1890 TO 1900, WITH PER
CENT OF INCREASE.

PER CENT
DATE OF CENSUS, OF
INCREASE,
1800
1900 1800 to
1900

Vumber of establishments ............. 296 716 81.0

APITA] covsseiacninerverrienia s $119, 560 273 | 876, 192, 477 56,9

umd officinls, clerks, ete., number . ,0)(‘ 1,958 263.3

Salﬂrles ................................. 86,210, 247 $1, 584, 242 292,0

Wage-earners, average number ........ 173, 652 106, 632 62,9

Total WAZES .ouovvrvnsennnnn £96, 002 329 | §60, 21J 433 59.5

Men, 16 )uus and over. 8 20 0(:. 48 62.7

............... veee] 895, 959. 610 | §60,161,3833 9.5

Y omen 16 years and over . 3 128 184.4

L $106, 426 $39,248 171.2

Chxldren, under 16, \eurs 79 66 © 4Ll

Fo 7L P $16, 293 $12, 852 26.8

Miseellaneous expenses....... ...} $0,203,987 G T | DR

Cost of materials used. .....o....oou.ees 3109 639 018 | $66, 561,526 64.6
Value of produets, including custom

work and repairing .......ceievenain. $218, 238, 277 | $129,461,698 68.6

1 Not reported.

The census of 1890 was the first at which the statistics
of the manufacture of cars by steam railroad companies
were reported separate from the statistics of the opera-
tions of plants, engaged in car construction, not conducted
by railroad companies. During the decade the number
of establishments has increased from 716 to 1,296, an
increase of 480, or 81 per cent, while the capital has
increased $43,387,796, or 56.9 per cent. The cost of
materials used increased from $66,561,526 in 1890, to
$109,539,013 in 1900, or 64.6 per cent; and the value of
the product, including custom work and repairing, was
$129,461,698 in 1890, and $218,288,277 in 1900, an in-
crease of $88,776,579, or 68.6 per cent. .

The most striking increase was shown in the number
of salaried officials, clerks, etc., and their salaries. In
1890 the number of salaried officials was 1,958, and in
1900 there were 7,096 officials, an increase of 5,143, or
268.3 per cent. During the same period the salaries
increased $4,626,005, or 292 per cent. This increase is
all the more striking, when it is remembered that the
number for 1900 does not include the firm members and
officials not drawing a salary. The total number of
wage-earners increased 62.9 per cent, while the wages
increased from $60,213,433 in 1890 to $96,062,329 in
1900, or 59.5 per cent.

“Improved facilities for transportation by steam rail-
ways have resulted in constantly lessening the competi-

tion of canal and river transportation, and now they

have ceased to be effective for high-grade freight trans-
portation. The extraordinary increase in traffic requires

" new equipment at the rate of about 500 cars and 10 loco-

motives per day. The repair work both on locomotives
and cars has constantly increased. During the census
year the 1,296 establishments operated by railroad com-
panies reported a capital of $119,580,278, and a product
aggregating $218,238,277, and employed 180,748 wage-
earners and officials. In this branch of the industry the

- product of the several establishments was manufactured

or repaired for their own use. In the motive power
and machinery department the total value of product
was $94,447,260, or 43.3 per cent of the aggregate.
The product in the car department was valued at
8118,376,652, or 542 per cent, and the value of the
shop work in the bridge and building department was
$5,414,465, or 2.5 per cent of the aggregate product.
Table 11 presents a comparative summary of the
capital for 1890 and 1900, with the percentage of each
item to the total and the per cent of increase during
the decade.
Tasiz 11.—CARS AND GENERAL SHOP CONSTRUCTION

AND REPAIRS BY STEAM RAILROAD COMPANIES: COM-
PARATIVE SUMMARY OF CAPITAL, 1890 AND 18500,

1000 1890
Percent
* of fn-
Per cent Per cent || crease.

Amount. of total, Amount. of total.

Total.coveevenenn. $119, 580, 273 100.0 {i§76, 192, 477 100.0 56.9
Land.coiceienvennen.. 16,976, 693 14,2 |} 10,860, 668 14,8 B6.3
Buildings........c..... 36, 63 ,345 30.6 || 25,399,882 33.8 44,2
Machinery, tools, and

implements,......... 28, 448, 782 28,8 |} 18,473,121 2,2 B64.0
Cash and sundries..... 37,524, 653 3L.4 || 21, 469 806 28,2 71.9

In 1890 the total capital was §76,192,477, and in 1900
it was $119,580,273, an increase of $43,387,796, or 56.9
per cent. The value of land, buildings, machinery,
tools, and implements, cash on hand, ete., relative to
the total, has not changed materially during the decade.
Of the total capital in 1890 the value of land composed
14.3 per cent; buildings, 83.3 per cent; and machinery,
tools, ete., 24.2 per cent. In 1900 the value of land
was 14.2 per centj buildings, 30.6 per cent; and ma-

- chinery, tools, etc., 23.8 per cent of the toLle capital.

The lar gest per cent of increase was in the item includ-
ing stock in process of mapufacture, unfinished prod-
ucts on hand, ete., the aggregate value of which was
$21,459,306, or 28.2 per cent of the total in 1890, and
in1900 the value was $87,524,653, or 81.4 per cent of
the total, an increase of $16,065,847, or 74,9 per cent.
During the decade the amount of capital invested in
land increased 56.3 per cent; buildings, 44.2 per cent;
and machinery, tools, and implements, 54 per cent.




Table 12 presents the cost of materials used, with per
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cent which each item forms of the total cost.

TasLe 12.—CARS AND GENERAL SHOP CONSTRUCTION
AND REPAIRS BY STEAM RAILROAD COMPANIES: COST

OF MATERIALS USED, 1900.

o Per cent
MATERIALS USED. Amount. of total,
Total $109, 539,013 100.0
Principal materialsl . 106, 554, 718 97.3
111 P 2,443,987 2.2
Rent of pow 27, 565 (%)
PFreight 512,743 0.5

1Tncludes mill supplies and all other materials, which are shown separately
6.

in Table 16.
2 Less than one-tenth of 1 per cent,

The partially manufactured materials, such as lum-
ber, iron, and steel, ete., constitute the principal item,
aggregating 97.8 per cent of the total.

The cost of
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fuel was $2,443,987. The amount paid for rent of
power and heat was $27,565, or less than one-tenth of 1
per cent of the total cost of materials, showing that
nearly all of the power used was owned by the company
operating the plant. The expenses, other than those
for wages and materials, incurred in the manufacture
of the product are reported in detail under miscella-
neous expenses in Table 16. Of the total expense,
$3,094,941, or 49.2 per cent, was paid for contract work.,

Thesecond item in importance, aggregating 82,329,994,
was paid for rent of offices, interest, insurance, ordi-
nary repairs of huildings and machinery, advertising,
ete. Of the remaining items, rent of works formed
only 0.7 per cent, while the amount paid for taxes con-
stituted 13.1 per cent of the miscellaneous expenses,
showing that a large percentage of the plants were
owned by the corporations operating them.

Table 18 presents a comparative summary betsween
1890 and 1900, by states and territories.

Tasie 13.—CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAM RAILROAD COMPANIES: COM-
PARATIVE SUMMARY, BY STATES AND TERRITORIES, 1890 AND 1900.

Num- s LA(JI},II{;EI?K(;FII;'IPCE‘:IALS' WAGE-EARNERS, : Value of
ber of ; T Miscellane- : products, in.
STATES AND TERRITORIES, Year. | egtab- Capital. ous ex- Cost of ma- | ¢cluding cus-
ligh- A penses, | terials used, to(xin work
. ments, Number,| Salaries. ngﬁfﬁgﬁ Total wages. an igg{’”‘[’"
United States.....cooevenrennenann.. 1000 1,206 | $119,580, 273 7,006 $6, 210,247 || 173,662 | $96, 062,329 §6,203,987 | $109,539,013 | §218,238,2'77
1890 716 76,192,477 1,963 1,584,242 106, 632 60, 213, 433 (O] 66, 561, 526 129, 461, 698
MAING e iiiie i 1900 19 921,907 37 81,332 B71 300, 765 35,485 487,604 857,186
1890 10 180, 672 ] 4, 500 239 185,275 |feevenreanancnn 82,5636 224,113
New Hampshire..ueereerrieninnnneoncennas 1900 9 850, 873 30 24,201 966 516,990 36,763 628,347 1,101,301
1860 4 205, 466 2 2,120 141 86,804 [ ererenninnans 30,612 119, 665
VEIMONE «eerneyinnniocvnrionasnsennasencss - 1900 7 711,261 32 23,744 779 446,017 4,614 350,401 824,776
1880 8 3% M | R S 290 167,878 |1 eeeeeninannen 153, 976 1 811, 549
MassachusSetts. . caeeniiecirietnanioanaaas 1900 18 8,056, 043 111 103, 962 3,081 1,822,959 32, 644 1,752, 564 8,712, 029
' ‘ 1890 14 1,988,676 25 18,711 2,264 1,279,817 {lecennennne.n, 1,890,705 2,712,763
RhodeIsland2. 1900 3 120, 900 17 14,490 215 133, 300 48, BAG 203, 826
Conneeticut ... 1900 9 1,039, 184 100 78, 392 1,b57 943, 503 1, 866, 281 2,430, 056
1890 8 640, 265 9 5, 920 682 418, 317 274,237 648,474
NeW YOIK cvemniciiarenieneseanreniannas 1900 82 11, 244, 747 443 344, 596 13,062 6,762, 504 8, 879,813 16,194, 850
1890 46 4,218, 639 91 75,536 8, 686 4,420,441 4,627, 881 9,046, 025
W JeI8RY v e e er e ccieeeerrrenarenaas 1900 18 2, 819, 760 179 137,191 4,504 2,809,676 196,707 2,301, 699 6,084, 267
1800 18 . 2,766, 957 99 63,776 6,184 2,813,713 800 3,172,891 6,061,179
Pennsylvania .......oooooiiiiiiiiiiiina.., 1900 144 19,182,001 1,065 810, 857 28, 654 15, 826, 640 3,280,079 23,147,674 43,065,171
1890 61 17,475,056 346 280, 834 22,649 12,301, 884 82,909 15, 822, 087 28,769,728
DElOWATE e ieir it ieie ety iaraneaeaans 1800 & 761,218 17 20, 824 880 529,020 ) 2,315 460,519 1,012, 688
: 1890 3 767,876 2% 19,178 821 489,690 |[.evvniviiarnnn 748, 56 1,280,485
Maryland ..oveveiiniieiinineieaaaiaiaaaaa. 1900 19 2,877,954 184 100,843 8,620 1,849,737 55,163 2,567,486 4,578,229
1890 10 2,904, 677 36 62, 806 2,978 1,437,688 [|..oeiueeaaitn 3,588,672 6,079, 085
Distriet of Columbias....o.ooiiii... aees| 1890 3 44,700 87 33, 810 258 126, 360 1,878 140,582 870,164
West Virginia 1900 23 1,040,811 90 67,646 2, 606 1,256, 640 82,865 1,586,918 2,943, 657
} 1890 7 633, 306 14 9,217 1,022 483,885 || .oooainiaiil, 467,841 910,393
2 11 L S 1900 28 1,783, 889 283 248, 426 4,922 2,452,195 45,406 8,531,288 6,277,279
1890 8 583, 022 22 18,730 1,648 838,264 [[eveneavicnenn 668,011 1,604, 995
North Caroling .....ooveeveeoiiiiennnn.., 1900 12 639, 613 47 38,463 1,141 650, 604 29, 259 893, 150 1,H11, 876
. 1890 9 210, 458 8 6, 640 434 186,262 Hueereveeunnans 200, 386 3u8, 576
South Carolna ...vviiiiiieniiiiaieanaa... 1900 6 864, 842 27 21,879 776 3683, 041 12, 556 204, 834 691, 861
1890 i} 420, 869 7 6,500 828 F5 11 U | 287,862 688,191
GROTZIA. ... 1800 82 1,408, 502 97 08, 003 8,175 1,602, 208 89,380 1,272, 692 - 8,062,283
1890 11 450, 512 23 19, 140 966 522,657 [l ceerarananans 349, 844 892, 610
FLIOTAR e eneeee e aen i iaanns 1900 13 414, 890 33 26, 663 958 486,488 19,9224 579,870 1,112, 245
1890 10 168, 960 7 7,160, 280 201,614 ab4, 048

1'Not reported.
2Not reported separately in 1890.

144, 997 1,800

#Includes establishments distributed as follows: Alaska, 1; District of Columbia, 2.
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TasLe 13.—CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAM RAILROAD COMPANIES: COM-
) PARATIVE SUMMARY, BY STATES AND TERRITORIES, 1890 AND 1900—Continued.

]

SALARIED OFFICIALS, g : Value of
bNel;rgE CLERKS, ETC. WAGE EARNESS‘ Miscellane- | o of pxl-ogucts in-
. P 080 Of Ina- | ¢clitding cus-
BTATES AND TERRITORIES, Year. els]gs}le- Capital. glelg s?e); terinls used, | tom “%mk
ments, fl‘l‘l’gggﬁ Salaries, ﬁggfggf Total wages. andi;"!eg[.mlro
................ 1900 1,761, 958 96 sso.680 1| 8,572 | 81,841,778 855,984 |  $2,267,578 | 84,248,020
KEntaeky -ooveeeenn e 1890 Bl e 1 10,240 623 | 958,200 ||........s V| 225,48 " 586, 995
T S eees| 1000 o) Lo & go || 287 1459819 08,765 | 1,593,803 8113, 058
9 10 ,198, b4 y ) , 287 ]aenae veesenvan N , 803,77
Alobama ...\ .oeeneenns e eeereanninnes ‘ 1300 1| 2mem us 12,18 111 w1 !79(4& 08t 8,08 | 2,092,106 41,102
: D . . revaeemaeaann 4, ,581,
o e w8 am| ) me) e oam) s
. 612, Y erreraeean X 1829,
ATKADEIS c.omveeeeeerennnnns e 1800 21 720,97 18 gras | ner| 1,208,700 27,124 765,008 2,085,447
90 8 355, 74! ’ 02 ST | . ’ 209,
rerebevenneeerarrnnnnann——— ..| 1900 9 82, 588 43 46,344 || 1,378 800, 398 19,699 562, 058 1,498, 099
Louisiana. ... 1890 B Zss,1§s 10 7,235 ""61 43, 421 '101 61,592 "112, 847
Indien Territory? ...... e veeed] 1800 3 8,080 3 2,820 64 35,504 87 18,224 56,685
OKIANOMA L ce e vereemnannenn eeerr——— 1900 3 9,350 3| - o405 2 13,333 117 6,736 22,501
.................... eeveeeeeenanes | 1900 56| 8,780,792 263 202,998 || 6,683 | 4,004,769 138,898 | 38,878,586 8,314, 691
Texes 1800 31| 1,140,049 58 61,775 || 2,354 | 1,574,786 {|-evernn.. | 1o 2, 860, 235
Ohfo..eeennn... reresmesenresaeaeaaaannns 1200 91 5,701,129 ?gg gggjg% 1%, g‘g‘; g, gg’g, gg% © 891,581 g ggg, ggg 1%. ggg. éﬁ%
90 od| 3907278 X X7 | P 930, » 008,
g e 48 | g sl o) gl ym) pmml we) pmw) e
y N anreemarranaes ) 494, 4
i eeeeee e v e e re e e 1900 54| 4,730,981 348 290,107 || 8,081 | 4,825,101 1,35 | g0 | 102042
Indians. . 1890 48| 3029805 116 93,903 |, G618 | BOTAIN ||evre..ei s 3904, 281 7280, 362
18 - e eveereeeee e ernmeeernnaanees .| 1900 98| 11,726,424 618 568,702 || 13,808 | 7,422,597 267,407 | 8,286,776 | 16,580,424
THROIE - oo 1890 70| el ek 254 1087680 (| 10,977 | 5 865 481 5,620 | 5,000,493 | 12,208 617
................... teeveeeees.] 1900 461 4,206,285 272 245,163 || 4,502 [ 2,398,144 188,270 | 8,525,144 6,300, 823
Wiscongin... 1890 2| 1as1%6 50 78 || 2148 | TRTT 682 |feeenens Ll Tsssiore | oeeriise
oo 48|81 gma) ) wml sm) ) wel smgl gmm
996, , 219,820 [[evennacaess wen f ) BE0, LI
e i ow mam) m e | smem) | imm) mE
90 4| 9404648 1 35, . Y , 244, 27 1478,
M e 8 wmml o w ml s veml mml gmem) gmom
1 y O 1 i » 3 ) 1 il il
........... SN [ 1.1 7 524,725 . 48 50,382 621 397, 558 5,188 301, 338 764, 410
Montana o 1890 4 317,765 12 10,854 301 2261018 [1uenenrennnnnn 193,201 429, 568 .
TABNOT . e cemeeenaeaeraeseeneeeaenanes 1800 4 177,912 12 " 13,826 399 293,896 2,748 214, 166 528, 631
Wyomingl........... s e 1900 7 591,725 28 20,874 83 428,046 87,104 480,199 1,160,818
North Dakotal .............. s 1900 8 171,048 7 6,725 126 87,822 1,400 64, 847 140, 894 -
SOUEE DRKOBL. oerevnneeeieeeeaeeeens ...| 1900 q 68,079 9 8,854 (|- 117 79,601 8,049 86,567 177,631
NEBTASK e e vneem e ceeereeearannnns 1900 23 3,635,267 114 100,400 || 2,468 | 1,421,984 92,046 | 1,009,830 2,624, 461
oo 1890 9| 1245519 28 20,877 || 2,041 | 1,146,206 |l...... ’ 900, 825 2,067, 908
NevEGRaueenneremaannne eeeererr————— 1900 8 404,577 8l 9,800 ‘214 168,102 7, 446 110,637 206, 985 X
1890 6 428)999 6 8,480 209 194,843 ||........ 231, 803 435, 084 -
1017 R I e rrana cece| 1900 10 496,140 46 49,389 908 636,076 16,219 604, 607 1,306, 691 ]
COLOTRAD +vvvareeeeneaaene eeevrn——— 1900 29} 1,681,860 137 148,040 | 2,687 | 1,676,600 83,808 | 1,278,200 8,141, 602
1890 10| 1661311 26 47,700 || 1,366 | 1,028,809 ||oeeeeonoonn-n. " 894, 090 1,965, 696
KANSAS 1 evemnereeeennnnns eevetrmneeeeaan 1900 87| g,60] 17 167,786 || 5,592 | 8,476,400 101,457 | 3,071,178 6,816, 816
1880 26{ 1683210 60 46,949 || 2819 | 1,722,826 {[.veeuneeernnn 1,874, 646 3, 644, 033
ATIZODA <ereeeeeeeree e eeee e o |1 4sg %2 u 21,300 g8 437,208 16,454 412,49 887, 452 »
. 7 ) 2,990 oo rmiieiaaiaa. N N
" New Mexie0. . .uuereennennnn.. eeaepanaas 1900 7 386,721 19 18,784 || 1,081 585,401 1,018 | . 463,182 1,069, 280
1890 b 187,389 1 2,59 94 | 174038 ..ol . 177,508 854, 066 .
Washington «veeesneeneenneaenn.. eerennas 1900 16° 944,800 55 51,353 956 653,205 14,264 700,858 1,479, 680
1890 | 4 272,165 9 7440} 842 278,898 |......... 175, 492 461, 561
e el 804 Ll Bl Bm| B mmlone e ome
, . ) ) . A 2
oomte e 3|3 gmml w wml o ymm| el ) e
: X X ereerrnn—a 2
Al OENET SEALES oo oo v eveeeeeeeeniae . 21900 3 470,387 1 13,160 894 205,475 © 1,100 157, 265 376,900 .
o 31890 11 487,054 15 12,598 781 610,586 ||.uuurnntanne 379,064 1,002, 248

1Not re) dported separately in 1890,
2Includes establishments distributed as follows: Alagka, 1; Dlstmct of Columbm 2.
#Includes establishments distributed as follows: Indian :l‘erritory, 2; North Dakota, 2; Rhode Island, 2; South Dakota, 2; Utah, 2; Wyoming, 1,
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CARS, STEAM RAILROAD.

In 1890 there were in the United States 716 rail-
road repair shops, and during the decade the number
increased 580, or 81 per cent. The New England states
reported 63 establishments in 1900, an increase of 17, or
43.2 per cent, since 1890. The Middlé states increased
129, or 91.5 per cent; the Southern, 152, or 114.3 per
cent; the Central, 164, or 53.4 per cent; the Western,
- 77, or 110 per cent, while the Pacific states inereased
40, or 200.0 per cent. The largest actual increase dur-
ing the decade has been in the Central and Southern
states, which have also shown the greatest activity in
the establishment of new plants during the census year.

The only decreases in number of plants were found
in Vermont and the District of Columbia. The other
states and territories except New Jersey and Nevada
show an increase. The largest percentages of increase
were in the Western and Pacific states.

In 1890 the 3 states having the greatest number of
plants were Illinois with 70, Ohio with 64, and Penn-
sylvania with 61. In 1900 Pennsylvania led with 144
establishments, Illinois was second with 98, and Ohio
third, reporting 91 plants in operation,

Of the 51 states and territories included in the com-
parative table, 6 have shown a decrease ‘in the value of
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the product. The value of the products in New Jorsey
decreased $1,016,912; in Delaware, $267,802; in Mary-
land, $505,806; in Nevada, $139,099; and in Oregon,
$724,757. The decrease in the product in the District
of Columbia can not be shown, on account of disclosing
the operations of individual establishments.

There has been a remarkable increase in value of prod-
ucts—§88,776,579, or 68.6 per cent, during the decade.
Pennsylvania led with an increase of $14,295,443, New
York was second with an increase of $7,148,825, and
Texas third with a product of $8,314,691, an advance
$5,454,456 over 1890. The states which show an increase
of from three to five millions in the manufactured prod-
uct are Virginia, Kentucky, Ohio, Illinois, Minnesota,
Wisconsin, and Kansas; while those which show an in-
crease of from one to three millions are Connecticut,
West Virginia, North Carolina, Georgia, Tennessee,
Alabama, Louisiana, Michigan, Indiana, Iowa, Mis-
souri, Colorado, Washington, and California.

Table 14 presents the statistics by geographic divi-
sions for the manufacture and repair of steam railroad
cars, by establishments operated by steam railroad com-
panies:

TanLe 14.—CARS AND GENERAL SHOP CONSTRUCTION AND -REPAIRS BY STEAM RAILROAD COMPANIES: COM-
PARATIVE SUMMARY, BY GEOGRAPHIC DIVISIONS, 1900, :

[ ‘WAGE-EARNERS, IN-

SALARIED OFFI- CLUDING PIECE-

ments,

N CAPITAL, CIALS, CLERKS, ETC. | WORKERS, AND TO- Value of
un- TAL WAGES. roducta

her of Miscella- {08t of ma- FroCROS
ei“i“}b' neous ex.| terials clstom —
o eﬂnlt-s M'ﬂ(i']lilll- cashand | Totar |* Total || & otal || PR used. | work and
' o ery, tools, | Cash anc ota ota. verage "otal repuiring).
Total, Land.  |Bufldings. ) q'imple-| sundries, || number, | salaties. || number, wages. &)

United States....[ 1, 200($119, 580, 273($16, 976, 603($36, 630, 345§28, 448, 582(887, 524, 653, 7,006:86, 210, 247|| 178, 6521896, 062, 329) 136, 293, 987/$109, 539, 0139218, 238, 277
New England states.. 63|l 7,800,116|| 1,582,068/ 2,207,012 1,518,879 1,991,167 827| 276,121 7,119| 4,163,524 153,005 4,528,793 9,128,624
Middle states........ 2701 87,288,880 4,480,574 11,5658,117| 8,900, 838 12, 298, 801 1,850 1,426,471, 61,047 27,516,297, 8,787,886 87,447, G86| 70,132,571
Southern states...... 2851 16,685,627 1,088,172) 4,460,487 4,673,024 6,828,844 1,316| 1,237,825 85,864| 15,818, 868)| 641,174} 19,681, 543| 40, 381,239
Central siates, . 4711 40,748, 007| 6,670,261 13, 526, 620] 8,465, 795( 18, 085, 331 2,780| 2,420, 840 7,636 30,980,011} 1,330,859) 34,640, 854 69,503,153
Wesiern states....... M7y 11,499,876 2,966,048 8,114,872F 8,002,248 2,358,218 618 623, 661 15,612] 9,862,578 824,802 8,097,635 18,908,596
Pacific states? 60| 6,207,917 688,985) 1,777,887 1,828,803 1,962,792 205] 226,829 6,684 4,711,161 106,742) 5,186,502 10,184,004

1Includes Alnska,

The Middle states led in the manufacture of products
in this branch of the industry, with 20.8 per cent of the
total number of establishments, 81.1 per cent of the cap-
ital invested, and with products valued at $70,132,571,
or 32.1 per cent of the total value, The Central states,
with 36.3 per cent of the establishments and 84.1 per
cent of the capital invested in the industry, manufac-
tured a product valued at $69,508,158, or 31.8 per cent
of the total.
per cent; the Western, 8,7 per cent; the Pacific states,
including Alaska, 4.7 per cent; and the New England
states, 4.2 per cent of the total product.

The establishments of New England had an average
capital of $115,875; those of the Middle states, $137,922;
of the Southern states, $58,195; of the Central states,
- §86,514; of the Western states, $78,230; and of the Pa-
sific states, $103,465. Theaverage value of products for

The Southern states manufactured 18.5°

the various geographic divisions were as follows: New
England, $144,899; Middle states, $259,750; Southern,
$141,689; Central, $147,565; Western, $128,630; and
Pacific states, $169,735. .

The average wages in New England were 5.8 per cent
above the average for the United States; in the Middle -
states, 2.5 per cent below the average; in the Southern
states, 4.8 per cent below; in the Central states, 2.7 per
cent below; in the Western states, 14.3 per cent above;
and in the Pacific division the average wages were §705,
or 27.5 per cent above the average wages for the in-
dustry.

Table 15 presents the statistics of the produects for
the combined industries, cars and general shop con-
struction and repairs by railroad companies, and cars,
steam railroad, not including the operations of railroad
companies.
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TapLe 15.—CARS, STEAM RAILROAD: COMBINED SUMMARY OF PRODUCTS, BY STATES AND TERRITORIES, 1500.

MOTIVE POWER AND MACHINERY,
- —
Locomotives, ‘ Work
STATES AND TERRITORIES, A'D:.g;l%‘if‘t“ torother | Alother
. . . corporations,| Produets,
Total value. Built. Repaired.
Number. Value, Numbher. Value. Value, Value, '

United B1ates .covoevaiiin toinniiiii e §308, 748,457 || 894,447,260 272 | §3,276,803 | 1,875,205 | $57,383,148 $3,838,580 | $80,449,135 =
Alabama...... . 4,921, 987 | 1,844,806 ||, ool 1,414 086, 867 31,085 | 426,883 %
Arizona. . ... 887, 482 B2, 525 |[eeeeere e 1,608 439,413 9,643 93,469 ’
Arkansas. 2,005, 447 878, 835 3 23,169 26,197 666, 911 44, 928 136,827
California. . 7,503, 626 1,783,789 [feecaeeeei e 2,977 1,630, 941 20,167 132,631
Colorado... 3,141, 602 1,648,808 [feuveeeeeeoennn. s 19,142 1,309, 052 198, 618 140,638
Connectionmt. oo i e reer e 2,430, 056 1,198, 797 6 63,728 350 B11,852 ||eeacueannaannn 633,717
Delaware 4,287,005 490,021 |Leveriiie e iciee e 1,368 249, 9041 12, 357 228,623
Florida o.eie e i iiiaei i, 1,112,245 575,228 ||.......... Meberareamaan 1,060 465, 954 816 108,458
GROTZIR « et i iieeeenreneaannnes 8,407,047 1,196,084 e eeieeaeenees 2,926 892, 086 2,411 207,537
Tdaho .. ooin e eeeraeesaneeaan 693, a1 204,888 |1 1,820 223, 604 6,433 65,206

N 1

TIHNOIS. « v e ceeereeanas eereeens 41,426, 030 7,402, 600 { 27 338,826 162,810 4,497, 144 391, 048 2,175,582
INAUAND et cenereeemeneeneeneenns 19,9248, 999 4,808,977 || 1 5,700 | 102,604 2,088,445 143, 509 1,231,314
Indian Terrltory coiiimenninean.n.. 46, 635 E31 ) O 6,867 30,085 ||....... rveaeas 1,646
IOW een.n.s e eem s . 6,291,578 2,808,775 |i 8 59,149 62, 664 9,251, 443 60, 406 597, 777
Kansas. .. oo ceieeiirnannas Neertsreenseara i 6,816,816 2,518, 320 ‘[ 12 140,800 78,507 1,801,317 QG, 003 639, 200
Eentneky . .oo.ovievnnnsnn. e, 4,418,880 1,708,703 eveeennnns [ 5,609 | 1,009,216 28,200 626,278
Louisiany, 1,429, 009 950,841 [ eiaf e e 1,485 320,551 21,101 600,289
MBI e eneeeriaseiareienananns . 857,126 344,536 1 5,400 216, 874 2,085 | - 124,707 :
Maryland : . 6, 057, 752 2,693, 668 || 5,688 1,286, 343 61,158 1,898,170 E
MagsaehuSettS s e arneeneneeennans e 3, 820, 819 1,709,229 |1, 902 1,196, 487 430 512,812
MIehgan ... e e 14, 238, 707 1,506, 804 |! 3,239 | © 1,187,232 20,783 21,878 E
Minnesota ............. et ea e 6, 319, 876 8,256,252 |/ 24,071 1,826,432 469, 236 960, 554
MisASSIPPL Lo i v i 1,331,401 481,510 ! 1,818 337,734 92,881 ) . 190,895 W
Misgourt _.............. Feretmememmaseeeenciraetrnacsaan 14, 246,889 2,482,874 | 61,233 1,569,718 229, 877 679,734 -
Montann...ooviiiiiiiiiii s Newasatsaneaeaaceraeone 754,410 . 524, 006 : 3,541 327,037 1, 869 " 194,500
0 | 2,624,401 1,476,402 |I 54,281 1,208, 860 47,981 219,611
NWevada cooviveeiiiiieercciicaceaaenean - 295, 085 111, 856 | . 132 90,834 12, 587 8,435 -
New Hampshire eeeeivanaaee wrmenaan . 1,817,548 576, 751 |1 512 449,949 323 120,479 .
New Jersey ..... 6,877,543 2, 651, 960 8,064 1,181,002 20,432 1,341,526
New Mexico -....... trereananean Mereaanane, areean [ 1,069, 250 631, 029 | 16, 598 591,120 25,400 14,500 "
New York ......... Cevtemmmmmm et aanarara e 21,428,201 G, 864, 940 181,290 4,218,942 324, 190 2,206, 694 -
North Carolina. ....ccoveornnn. eemeenaan 1,511,876 404, 501 |} 15,044 430,099 2,128 42,334 @’
North Dakota 1440, 894 102, 101 | 194 b2 P 67,160 )
Ohiio 16, 917, 554 4, 726, 651 160, 306 8,176,272 52,023 1,499,356 ﬁ
ORIADOMA vvrvnnrerimai it iiraanaineonaan Ceveaeeasaaaas 22, 601 9,400 1,672 G400 Heereoriiaenne i .o =
[ =115 AR eraeremeraceenane P o 1,026,169 275,804 {loearenenilonenacannana, 252 233,760 10,878 31,769 e
PennsyIvanin . i e reeamreraa e, 62, 326, 081 20, 409, 988 166 2,803, 712 223, 087 8,878,878 -B21, 698 8,708, 700 :
Rhode Island oot iececneiranernnnnn 203, 826 7p020 L, 98 LR | T 13,074
South Carolinm. cve. it ce e 691, 361 855,720 ocieneeeiiontaneannnnaa 1,076 288, 666 4,839 Tog2,292
South Dakota........... v aceamadanaeaa i, 177,631 91,9817 ||-.cneennn- f .............. 5,740 46, 015 867 25,035
TennNesseea . coneven.n bemiaeevrenanenn Heeeanm e, 3, 605, 663 1,888,768 |l.......... IO 2,673 888, 761 48,770 306, 242
XA 2 e vremaemennraanarsnsneemman e emananansernnenenen 8,814, 691 4,048, 385 9 59, 842 7,006 | 9,239,853 270,182 1,476,508
1 PN 1,306, 691 708,752 |liciiinennlineennnnaanaan 1,906 804,169 2,748 196,835
53 5 1514 1L DN 824,776 843, 864 1 4,718 1,358 208, 441 15, 632 115,073
Virginda. oo e ieeaaiae .. 6, 277, 279 1,666,179 i} 61,480 75, 826 1,396,735 1,901 206, 088
WASHIIZLON « v evenaieeemaensenananeas e rraieniean 1,479, 680 2D TS N ORI eean 8,274 339,445 || . 74,919 828, 651
Weat Virginia .. .oooiiiin i it b, 810, 711 910,908 [l o eseen]ereernmenanas 49,169 633, 861 16,747 260, 2056 :
B T 03 6, 306, 823 1,942,515 13 77,616 12,251 1,125, 855 380, 870 708, 169 4
Wyoming caeeeooooain, e tmaremo e mrat s e san 1,169,813 831,207 foveeeinmnn]emmnecaaenn 11,470 831,180 L 728 PR, g
Other territories Y ..o it e 376, 990 SO i N | A SN 998 76,738 4, 144 68, 604

1Includes establishments distributed as follows: Alaska, 1; District of Columbia, 2,
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Tasie 15.—CARS, STEAM RAILROAD: COMBINED SUMMARY OF PRODUCTS, BY STATES AND TERRITORIES,
1900—Continued.

CAR DEPARTMENT, ' BRIDGE é%%rﬂt‘ggg;u%z?]n‘g?mnmm

Cars huilt, Cars repaired ;
k . Work ; Work
STATED AND TERRI- i for other | All other Rgg‘grs forolher | All other
g corpora- | products. " corpora- | produets.
. Pasy 3 renewals, )
Total value. Passenger. Freight, “"}?é‘é%“t_‘md tions, Total tions,
value,
Num- | o0 Num- e
Dber. alue. ber. Value. |Number.| Value, Value, Value. Value. Value. | Value,

United States ...|8208, 886, 732 || 1,871 |98, 810, 082 (148, 184 {877,240, 632 [8, 876,760 \§74, 665,500 | $7, 084, 857 841, 085, 711 |'g5, 414, 465

¥ : 88,087,170 | $241, 626 (81, 235, 663

Alabama....oeuunenns 3,816,001 [1 ... foveinnnn. 2,077 | 1,862,082 | 121,417 | 1,515,781 (] 152,416 | 206,762 60,191 48,207 | _........ 11,984
ATIZONA . .ciinennnnnns 276,020 1. vvan e e el 9,020 | 951,880 16,310 8,735 68, 332 67,805 ooeeenooe 1,027
ATKANSAS. . .oennnnens . 878,798 6| 20,272 51 16,723 | 120,368 | 667,521 || 120,189 64,143 || 342,814 71,685 | 14,888 | 256,291
California............. 5,745, 358 4 1,777 | 667 820,677 | 68,973 | 1,576,111 || 334,600 | 3,498,284 24,599 13,015 | 7,868 3,646
Colorado...eueernsnse 1,305, 893 7 26,688 | 221 91,801 | 186,675 | 959,811 || 112,503 | 115,700 || 187,306 96,288 |..oonenns 01,158
Connecticut .......... 1,180, 996 7 18,348 16 8,076 | 12,851 | 757,687 15,216 | 380,774 50,263 29,230 |...euennn. 21,038
Delawnre ...ooo..uuens 3,790,846 || 233 | 1,863,500 42 22,935 | 8,449 312,530 84,210 | 2,088,371 5,938 5,838 Lovm i
FIOLAR «eeernranrennns 524,804 [l..oanni]sn veenas 66 35,054 | 80,437 | del2s5| 1,77 26,022 12,718 8,286 700 8,727
GROTEIR vovernneninn el 2,112,860 et 1,062 | 439,621 | 58,420 | 1,223,447 119,853 | 929,444 || 168,648 || 102,217] 1,200 65,231
| 5 11 202,887 {1 esen oo 28, 561 192,026 10,967 19,894 6,411 4,529 | 1,030 852
TIHNOIS «.eevmnanannnnn 83,017,505 || 981 | 8,722,715 | 82,880 | 17,284,828 | 741,728 | 5,041,067 | 400,031 | 6,568,610 || 405,875 || 869,188 1 5,072 81,670
INAIANR .. eceirinennes 14, 696, 545 69| 860,234 | 17,111 | 9,185,028 | 256,181 | 8,584,000 || 403,631 | 1,082,747 || 188,477 || 156,665 | 1,856 29,956
Indian Territory...... 24,084 oL 9,632 XN O FUUUUUN | RUUUN | SSRE SUUOURUR ISP
TOWR eeneenincnnnnns 2,960,771 {|...ooofeniniaaanes 38 26,964 | 228,416 | 2,670,813 || 170,172 | 193,322 | 361,832 || 305, 54,834
KADSAS ..o ieernenanens 3,956, 308 6 21,800 | 062 | 863,037 | 220,073 | 3,170,853 || 196,257 | 213,856 || 42,198 || 192,155 | 10,728 | 209,310
Kentueky..oooouennn. 2,300, 076 1 8,079 { 555 | 828,786 | 147,916 | 1,384,470 || 188,007 | 744,744 65,110 52, 553 T 12, 557
Louisiana.. 446,807 [[o.eioi|eiiiianan, 25 11,726 | 48,448 | 308,074 19,012 46,795 20,651 20,359 |..ooeones 2,202
Maine 494,161 7 AT I PO R 20,286 | 434,303 21,802 20,745 18,449 13,941 273 4,285
Maryland.. .o........ 8,816, 161 1 2,966 | 8,010 | 1,638,018 38,272 | 1,221,773 53,526 | 499,687 75,920 70,341 Jouoneneen. 5,57
Massachusetts ........ 2,107,170 20 85,451 | 880 | 165,682 | 72,206 | 1,342,300 || 190,298 73, 608 4,430 4,420 |
Michigan .. .| 12,478,201 8| 10,005 | 22,460 | 9,496,779 | 72,782 | 1,855,041 86,269 | 1,024,157 {| 278,612 || 247,878 |....oco... 26,239
Minnesota . .|+ 8,009,788 1 18,004 | 117 56,488 | 162,041 | 9,157,271 | 273,068 | 509,117 53,836 51,445 {.ooeon.o. 2,301
Mississippi . . 828,889 (1 ..ouu et 6 41,180 | 71,356 | 580,114 83,712 | 293,824 21,062 || 2,082 [ooiiinieiiiiions
Missourd ... 11,466,628 || 117 | 557,001 | 9,862 | 5,803,700 | 202,900 | 2,595,877 || 608,548 | 1,816,987 || 207,302 82,060 | 150,536 | 65,196
Momtuns............ . 228, '&m JTU N N SR P . 36,850 | 228,278 {|........... 525 1,608 1,608 |eueeecininnoeaene
Nebraska .....co...... 1,074,787 || oooonfennnens R S PO 44,901 631,541 || 877,663 65,533 78,822 ETE: 2 RN SO
Nevada....... " 176,748 [|....... B 12| 6,187) 18142 51,169 6,954 1 112,468 7,381 6,866 |.uvuinennn 515
New Hampshire 1,207,182 10 86,114 | 627 | 934,600 | 20,679 | 219,801 54,603 | 562,114 33,640 25,846 |...ooeees 7,794
New Jersey ... 8,199, 201 16| 112,504 1 485 | 217,801 | 1,888,186 || 107,600 | 1,001,757 || 126,202 i| 125,563 125 604
New Mexiea.......... 428,018 [, reereeiaeas 38,429 339, 636 70,052 17,295 11,338 5,284 | 4,478 1,57
New York .... 1d, 205,007 80 | 451,887 | 5,105 | 4,114,212 |1,792,841 | 6,819,591 || 747,085 | 8,582,229 || 853,254 || 310,265 |.

North Caroling . 993,104 3 15,588 | 649 276,470 | 27,015 633, 263 26,493 41,434 23,621 12,202

Morth Dakota. 88,798 Jeeeeinferine e 4,480 86,883 ||.ocouiueinn 1,960 [|ueweeennan]|ermnencanns .

Ohio........ 11,974,600 || 207 | 1,266,846 | 5,994 | 2,750,348 | 722,020 | 5,819,411 || 891,824 | 1,747,185 || 216,204 || 208,088 |.

- Oklghoma ............ 10,191 {foeeennn SO PR R 2,387 9,740 ||.eenenes 451 3,000 3,000
Oregon.....o.veueen.. Ep 1% R FRURN U SR 55,716 460, 654 11,168 | 240,235 29,228 92,620 |.eeonenne 6,509
Pennsylvania 41,382,083 || 158 | 43,113 | 29,002 | 18,524,847 {1,466,305 | 12,876,887 || 611,851 | 8,726,885 || 534,010 || 804,779 | 5,947 | 183,284
Rhode Island 112,890 5,275 91,848 8,717 17,830 2,907 2,857 |ocenccnnns 350
South Caroling ....... 133,781 16,470 260,787 2,505 70,899 1,854 1,613 211
South Dakota......... 60,878 4,418 42,048 5,730 2, 600 35,336 34,998 348
TENnessee ............ 2,187,009 [|...ooofueene. v 910|  518,000 | 143,876 | 1,077,097 || 116,798 | 479,514 84,791 41,776 fauemnaane 43,015
TeXSeoeueennaanal.. 4,159,970 11 56,564 | 425 | 191,045 ] 207,006 | 8,088,077 || 844,021 | 535,363} 108,386 78,776 | 28,495 { 11,115
L4150 SRR 508, 563 14 15,187 | 88,876 320, 568 45,649 | 217,150 4,276 4,076 |- ..o 200
Vermont.............. 487,468 54 27,473 17,170 181,151 || 100,077 | 128,767 43,444 21,600 |- oeeoonen. 21,844
Virginin .............. 4,409, 806 1 3,800 | 1,468 | 983,071 154,625 | 1,860,482 80,128 | 1,532,475 || 141,204 || 126,409 50| 14,83
Washington........... 708,248 1l vnnn s eaneenns 916 | 108,308 | 58,605 416, 609 51,141 | 130,185 31,492 20,105 | 2,700 8,687
West Virginia......... 4,202, §84 1 2,878 | 8,660 | 2,008,177 | 168,161 | 1,085,810 || 124,244 | 087,245 || 196,924 || 195,020 J...ouanes 1,904
Wisconsin............. 4,072,534 18 50,268 | 8,871 | 1,702,612 | 117,161 | 1,540,855 50,062 | 689,247 || 201,774 || 260,669 104 81,001
Wyoming............. 887,551 {lecvenne|eannmeraner|ormmaeadennans eined| 15,881 333,149 4,402 uvennniann, 1,045 462 583 |ueenannnnn

58,200 8,152 | 120,008 || . 8,874 LI 70 | O | U [ .

Other territories? ..... 227,419

1Includes establishments distributed as follows: Alaska, 1; District of Columbia, 2.
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The above table divides the product into 3 depart-
ments—the motive power and machinery, the car
department, and the bridge and building department.
The construction of new locomotives is almost entirely
done by establishments engaged exclusively in that
work, but a few were built in the car construction
plants. In’'the motive power and machinery depart-
ment,. Pennsylvania led, both in the number of loco
motives constructed and the value of the repair work.
In the car department, the value of the street cars
which were constructed as a by-product was included
under ‘‘all other products.” Of the 1,371 passenger
cars constructed for steam railroads, 381 were manu-
factured in Illinois, 233 in Delaware, 207 in Ohio, 153
in Pennsylvania, and 117 in Missouri; that is, about
four-fifths of the passenger cars were constructed in
these 5 states. Illinois, Pennsylvania, Michigan, Indi-
ana, and Missouri manufactured 111,324 freight cars,
or 77.8 per cent of the total product of the United
States. :

The value of the products in the bridge and building
department, including shop work only, was $5,414,465.
The product in the motive and power department aggre-
gated $94,447,260, and in the car department $208,-
886,732, The average value of locomotives constructed
was $12,046. The value of 143,184 freight cars was
$77,240,632, or an average of 8540,

The 10 states leading in the construction and repair
of steam railway cars were: Pennsylvania, with a prod-
uct of $62,326,081; Illinois, with $41,426,030; New
York, with $21,498,201; Indiana, $19,248,999; Ohio,
$16,917,554; Michigan, $14,253,707; Missouri, $14,-
246,889; Texas, $8,314,691; California, $7,558,626; and
Kansas, $6,516,816. The aggregate value of the prod-
uets for these states was $212,597.594, or 68.8 per cent
of the total value for the United States. The products
for the first five states aggregated $161,341,865, or 52,8
per cent of the total value.

Table 16 presents in detail the statistics relating to

cars and general shop construction and repairs by steam.

railroad companies, by states and territories, in 1900.

el NG N
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Tasre 16.—CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS

\ 'g&itteeg Alabama.| Arizona, | Arkansas, [California.] Colorado, Coitéggﬂ' Delaware.| Florida, | Georgia.
{
1 | Number of establishments . 1,296 19 7 21 29 W% 9 b 13 82
Character of organization: N
2 Ingcrpomtcd COMPANY ¢vernnvnnnas 1,296 19 L T 21 20 29 9 5 13 a2
Capita
Total , 050, , 013, J ] , 681, , 609, 104 01, v
3 P 3119, 80, 278 |12, 019,434 | $480,119 | $720,907 (84,429, 951 |91, 681, 860 [§1, 680,184 | $751,213 { $414, 390 )31, 408, 592
q | - 816,976,693 11 8169, 200 $54, 300 $60, 9;’)0 ‘1300, 165 $227.§50 $389, 600 | $256, 825 335, 6‘80 $19() 110
5 t e earedeeseer s $36, 630, 846 5559,8}0 §141,289 | 114,780 81,242,000 | $576,572 | $246,960 | $238,025 | $79,026 “412 414
G Machinery, too. $28,448,582 || $660,570 | $130,532 | $209, 697 31,409, 802 | $481,007 | $426,412 $97,391 | $127, 099 ‘HOB 005
ki Cash m}d s;mgne . $37,624,658 || §620,854 | $103,098 | $345,480 ($1,477,975 | $346,731 %577 272 | $168,4972 8172 386 $398, 063
Salaried officials, elerks, et
8 Total number 7,096 118 1 103 119 137 100 17 33 a7
9 Total snluriles ven $6,210, 247 $112,795 §21, 300 $97,935 | $141,798 | $148,040 $78,302 §20,824 | $26,663 91, 003
General sup
clerks, ete.—
10 Totu]l number 7,008 118 14 103 119 137 100 17 3 a7
11 Tottillsulmies 86,210,247 (| $112,795 21, 300 $07,985 | $141,798 | §148,040 $78, 392 $20,824 | $26, 663 $98, 003
! len—
12 Number . 6,954 115 14 103 117 137 99 17 33 96
13 W Salaries. . $6,149,463 || $111,290 $21, 800 $07,4935 | $140,718 | $148,040 §78,221 $20,824 | §26, 608 397,763
‘omen — :
14 Number ... 142 3 .. 2 1 1
15 Salaries ..... §60, 784 41,505 |. $1,080 $171 $240
Wi age—learners, including pieceworkers,
total wages:
16 Greatest number cmployed at any one 191,387 4,388 708 2,155 5,371 3, 206 T 1,662 18 1,111 3,435
time during the year,
R Lc;]ust nuntllbm employed at any one time 156, 865 3,646 478 1,716 4,519 2,184 1,448 | 846 855 2,041
| uring the year, N - :
18 Average number 173, 652 4,080 676 1,427 920 2,087 1, 567. 880 958 3,175
19 Wﬂgi‘éls_ i q .| $96, 062 329 ||81, 941,031 | $437,238 81, 203 761 ‘*3,501 028 181, 676, 500 $913 503 | $529,025 | §486,488 |$1, 602, 208
en, 16 years and over—
20, Average number.............. reen 173,209 4,019 H76 1,927 4, 908 2, 687 1,551 878 9586 3,169
21 W Wag (2156 ......... ERTOMAAARLIELIES 95,939, 10 $l,939:170 $437,238 181, 203,761 |88, 502, 570 (81, 616 800 | $941,206 | $528,3876 | $485, 708 |$1, 601,128
omen, 16 years and over—
29 Averagé number 364 11 7 G 2 8 §
23 WAEEE eemviieiiitnencaiaanan PO $106, 426 $1,861 2,578 $2,207 $649 $720 §1,080
» Chllgren under 11()) ¥ enrs— 9
4 VEerage NUMbDeTr ciiieiiiiaiecnnn. 7 [ 33 PPN SO, AP PR P PO P
25 Wages.ooioievennnnnan. $16, 208 FLBBD et e S PN -
Average numh%r of wage-earners, including ' !
pieceworkers, employed dunngench month:
Men, 16 years and over—
26 Jummr) .............................. 171,763 4,065 653 2,041 4,861 2,680 1,490 862 980 3,213
27 I‘Lbruury - .- . 1(2 487 4,131 617 2,040 4,87 2,540 1,511 872 991 3,205
28 March .. 174,961 4,177 580 2,028 4,723 2,616 1,518 862 976 8,228
29 April . 175, 886 4,179 590 2,014 4,689 2,652 1,557 885 999 8,935
] May 1:5 917 4,199 593 1,966 4,760 2,707 1,559 893 1,062 8,262
31 June 170 060 3,805 506 1,:1'_92 4,775 2, 450 1,672 877 1,076 8,161
32 July.. 166, ’{74 3,745 528 1, 148 4,868 2, 31{2 1,561 874 f.\:‘ls ?, 0§1
33 .l‘\ugust .. 169, (38() 3,916 545 1,799 4,981 2,650 1,660 &76 861 3,076
B e wa R &) bl fm ol fmowm) m) im
il . 5 83 ) o y 3 )4 i
36 November . 176, 568 3,966 577 1,949 5,147 2,048 1,57 882 938 3,020
37 Decunber 177,918 3,970 619 1,956 5,185 3,085 1,57 898 940 3,166
38 364 -8 ] 2 3 G
39 364 8 [i] 2 3 [
40 363 8 6 2 3 1]
8 - : T 1 TR
43 367 6 7 2 8 G
6 8 2 "8 6
46 Seplt.mber . .. 365 7 [ 2 3 6
47 October ... 357 7 6 2 3 6
48 Novembm . ‘.- 361 8 6 2 3 6
49 December ..uviveiiiieiiiiiie e 374 7 6 2 3 &)
Children, under 16 years—
50 szum‘y T 1]
b1 February . 3 6
52 March. . . . 78 6
63 April . 79 6.
54 May .. .- 81 7
i3} June., 78 5.
66 July.. . 80 41
&7 August _ e 81 41
68 September. 81 4
89 ctober. .. 80 41,
40 November. .. . 85 4 .
61 December cooe e ieiivinireeeaaas 79 3
G" Miscellaileous exXpunse: . .
21 Total............ §6, 293, 98 76, 500 , 5
63 Rent of Wworks 41, 134 3459 23?%‘3‘3 341’879 ..... $2,815 &19221 ﬁ%?:iﬁg
64 Taxes, not m(,lndiug internal revenue.... $827, 988 §12, 276 $5, 089 £5, 504 $53, 658 B13,772 | enraeeennn $1, 692 &10 985 16,472
gg %{glllltt 0£ to‘fﬁceﬁ L] RN gg, ggg, gi’ii 373 769 $11,415 321, 620 $22, 932 $3,468 $41, 879 6 $09,934
N ract work........... e eeneeeeaeneaaen 122 IR 3 N O U N AP SO LT 20 PR 35 493 $1,174
Materinl used: ! !
67 § TOLAL COSE +evuenvrenvrnnncnsaaaeanansaanann 3109, 539, 018 182,082,166 | §412,490 765, 003 193, 825, 340 278, 2! 1, ¢ 460, § )
68 Purohaqedmpnrnauvmnnumcturedform 854,200, 687 |I$1, 647,502 | $830, 419 %(514,040 22, 516, 424 slé;oésh?% ¢ $§,§§'%§i 3133, i‘#i %3’?12; EI% mg@%ﬁ; ggﬁ
N1 Bentof powerand feat oI TLUG ST | S008 | Teisos | oo | blansen | s o0 FL0T0 |, 1080 | 88,29 16,160
71{ Millsupplies .......... . || s1,155,485 1\ 985 5957 26,000° | 830,508°|  B1m 174 | EAIST| suzlese | el ass | EE7677| T ¢i6 688
7 All pther materiais . . 218211080596 || 9260027 | 9i8,054 | $109,982 | 9809668 | $090.783 | 8350.ESL | $353 676 209,381 | $347,803
73 FIOIZNE. cvensrrnnninossosreireniens 512,743 || 953,664 | §6,862 |...........| §180,179 ! ¥ w2, ¥ 7 !

B A P e , 207 Lol Y]
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BY STEAM RATILROAD COMPANIES, BY STATES AND TERRITORIES: 1900

: Indian
Tdaho, | Illinois. |Indiana, | Terri- | Iowa Kansas, |Kentueky.|L i i
' . . . .| Lo . Mary Massa- : N . . .
oLy, y.|Louisiana.| Maine, Maryland.| ,p o8 | Michigan. g‘g‘t:f \S‘&f;‘is Missouri.
4 98 54 3 58 87 2 19 19 19 16 42 3
‘ 2 9 9 43| 1
4 it Bt 8 58 37 :
317,912 |11, 726,424 [s4,730,281 | §8, DBO |$3, 277, 617 142,93 » 19 19 19 16 42 39 9 o432
a1 4 X 7 2,981,699 |81, 761, 97 , - ;
208, 000 | 82, 106, 841 bhud 7es | IO bk 825 || 4359, 213 & mg;,ggg $é§3..?§8 sgzl 988 52,877,954 (83,056,043 192,527,256 (4,033,800 | §741,763 183,649,260 | 3
§67 001 | 83,617,509 |81, 671,232 | 84,180 |1, 365,020 | §853, 770 G484 050 | go01, 5(39 S $298, 490 $885, 850 8348 620¢ $403,700 | §62,692 | 764,865 1 4
oo | & %4 000 BLOTL 22 | &4 10 (Plin 50 | Shor.uty | Stazoot | S0 ae (S17,001 P2t |T3in o8 | Sorc o et £2070 | ) 2
#15, 009 fss, 7,863 (31,609,831 | §1, 600 4862797 | §857,810 | $582,017 | §247,435 §265,074 | $180,916 | $704, b %64 & gfé e% 23,583 | 22235 ?i? s Zg}) “Bg g
12 618 3 278 7 '
18,82 | 8568,702 | #290, Toy | az, 820 | $o10,048 son b0 | gsnob | o650 | e300 | 100,608 | §108,608 | s 1821 on 2| e | oo 8
' e { y s | A, 2243, , 70 10,202 1 9
. {
12 018 348 3 278 175 96 P . | ‘
818,996 | §568,702 | $200,107 | 42,820 29,9 : : 37 184 ot 182 264 45 22 | 1
.12 %o ,;qg $290, 3«:: #2, ; # 49,&2::8 $107,796 | §82,680 | $46,344 | §31,382 | $100,843 | §103,062 | $147,119 | $243,448 810,754 | $219,262 i
y 0 ; 5 171 94 43 36
18,826 | 660,017 3,820 | §24 : oy 134 109 181 | 260 13 934 | 12
$18,820 {  §600, i $285,479 | $2, 8 $248,708 | $165,200 | 982,343 |  $46,344 | §30,840 | $100,843 | $102,870 $146,810 | $241,198 |  $39,794 &lﬁ,ﬁgé l13
1 |.. 3 4 : i
......... §8,068 |  $4,718 |. 81,20 | $2,401 @l [ s T el | swb| o smesel e g0 | 18
.......... ,092 9, 070 | 15
446 16,12 4 ¢ a qn . :
22| 8,945 o | sossl  so000| 82| 1| ew|  sse| 30| 44| 518 Lw6| 6,02 l16.
g6 12,728 | 7,40 so| sois| saon| ssee| 11| soo| 32| zaw| a2 436 135 50T | 1
L - H y 202 N o N Y]
399 13,808 8, 081 64 5,497 5,592 3,572 1,878 871 3,620 ‘ :
s ; ’ g - 48’ 04 et ) ¢ 7 62 3,031 3,938 4,700 | 1,534 5,561 11
9208, 306 | §7,422, 627 134,825,101 [§35, 04 (92, 948, 047 1§, 476,400 181,841,778 | 800,308 8300, 755 51,849, 707 81,522,950 82, 026, 000 82,599, 287 | 8807, L le, 182 el 13
309 13,766 8,076 64 5, 488 5, 590 3, 564 1,877 571 3,616 3,024 | 3,6
d , o J % , 934 5,572 | 20
$208, 396 37 400! 512 94,823,459 [§35, 5O4 (62,046, 013 |89, 476,251 81, 838, 808 $800, 209 19300, 755 |81, 848, 957 (51,521, 912 132,024 Tt 82,598 &:9 s&ol 599 '53,1&5 ?13) } 21
......... 4 5. [ %5 P 8 X 4 i :
i e Y- R S _ 4 T levroenennes 6102
......... s12,203 1,642 g1,984 [D00UIIIITN e2m5 (i e §780 | §1,047 |  $1,240 garz LTI sioey @
......... Y I 5 DY U |
________ : sros 1,650 ad [ gob [ o
O R P O P T Y 716 |osrveearnn
384 18, 641 7,048 68 . |
we| 1ms|  sos g v A I L AN Y a5
& B 3 L7290 1,448
386 14, 095 8,110 07 3050 3838 1765 1619
305 14,148 8170 7 Sog | 897 U463 | Lo
386 13, B10° 7,901 68 : 015 3 s
g i 3,095 4,015 4,800 1,691
391 18,407 7,770 62 9 E 4 Lo 33
" ! ; X 4,058 3,008 1,628 1620
385 13, 812 7,602 G4 p 3 oo : 1 e
3 812 i 2,952 3,8% 4,565 1i50
389 13, 515 8,022 63 9 5 ; pr 2 |
205 o7 | 87 51 293 S0 007 LE ‘
890 13,707 T o 2,908 4,018 1,537 1,032 356 | 31
iz 13, u1b 319 g 3,005 14,064 4,681 1,978 AR
s B Sily 32 5,064 4,110 4,70 1,408 5
N ) 80 & 3,096 4,094 4,720 i 1,445 5 l g
46 5| 4 4 1 6| 38
1 oo i
36 5 4 4 1l 6] 41
36 b |- 3 4 1 6|42
86 5 3 4 1 ¢ 43
36 6 3 4 1 644
35 b 3 4 11 643
85 b 8 4 1t 646
il . 1k
80 5 3 3 1 19 4
8 |eeerer 3 6| 50
3. 3l 3 | 51
8| 3 3] 52
3| 3 2|53
3| 3 1|54
8 |- 3! 3155
. : 215
4. 3 358
3 |.. 3 259
3| 3 1760
[ S RNN PO 3 4161
207, 497 171,355 @87 | $1924,453 | §101,457 | 55, %4 $19, ggg $35, 485 532, 3(4)3 $39, g!; f102, %?8 &2
MWL [-recmecveasas 4mm e munnlasaenaenana P .. L SR ot B0 A Wiy Aueirig \v
g8, 826 | §33,490 $36°| 8308047 837,790 16,185 | 8l ,082 | 86,715 "g50 | 81,827 $48,607 | 64
&1;%,%3? mgé 072 o1 | @7 6oy | §o3.o8 | 839,814 | 98,269 | (26,720 $20,004 | #3572 $05,858 | 3
6214, 106 | 98,286, 776 (35,454, 076 818, 204 |82, 800,200 143, 071, 175 182, 247,578 | 8562, 658 3487, 604 (82,567, 486 181,752, 564 182,130, 166 133,980,441 | $464,034 (83,019,574 | 67
3174, 640 | $6,712,080 184, 253. 201 $18, 10y (82,007, 882 (§2, 424, 780 |31, 807,790 $i81, 407 [§361,308 (§2,172, 854 $1, 432,336 181, B20, 454 (82,175, osz $362 468 (52,297,503 | 68
$3/016 | §203,403 | $97,996 160 | $101,214 | 77,365 §10/102 | 613,870 | $10,846 | $25,469 | 45,446 | 873, L 110,239 | $16,472 | $85,702 | 69
* B O P LTy 00 |- onnwrnanelonnsnsnnrlonezzsnzsenfonrazanasns 1, 500 §100 | §2,641 170
$his’| " #iis, 02| 908,18 gido’| e ina | §s 7| gwcar | 86,820 | 82,260 412,824 | 11,426 sls' 4 'a05 | g6,402 | Sa0003 17
$35,299 | §1, 260 503 (81,004,306 | 94, 495 | 63047 | $480,576 | §924,168 | 9T, 465 [§112,427 | §35%,670 | $203,356 | §380,896 31, 038, 015 @78.592 | 663,640 | 72
S T 70766 | @b, 652 oL 995,088 1 855,720 1§23, 081 Leeeeeoees 4762 | 81,669 l.erurennne QL4211 [eaneaenonnstinemnannnns 31,02 | 7
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TarLe 16.—CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAM
gféttgg Alabama.| Arizona. |Arkensas, |California. Colorado. (.oileﬁg'ct Delaware,] Florida. | Georgia.,
Produets:
Aggi(jaggite Value...eeaan. . L8218, 238,277 |184,172,192°| $887,482 182,006, 447 |§7, 553, 626 (§3,141, 602 32, 430,056 1,012,683 1,112,245 |§3, 062, 283
' fotive power a
Total valune. . $94, 437,260 |[81, 544,805 | $542,525 | $873,835 [$1,783,739 (81,648,308 ($1,198,707 | $400,921 | $575,228 |81, 126,034
Locomoti 72 . b3 PR e [ 2 P, (RN
Value .. $3, 276, 303 J.. $23,169 ... - PR I -i%: Ay 2. T P D P
Locomo 1,875,265 1,414 1,608 25,197 2,977 19,1‘52 350 1,368 1,060 2,926
........... eeeeneenn-an] $07,388,143 || $986,867 | $439,418 | $666,911 1,630, 041 (§1,309,052 | §511,352 | $249,041 | $465,954 | $892, 086
Worlli for other corporations, | §3, 338,589 $31, 065 $0, 643 $16, 928 $20,167 | $198,618 |........... $12,3857 $816 426,411
value,
Car d Otglei‘ p:oducts. value c........ $30, 449,136 $526, 883 $93,469 | $136,827 | §182,631 | $140,638 [ $633,717 | $228,623 | $108,458 $207, 537
ar department—
Total value. ... ... 5118, 876,552 |82, 567,196 | $276,625 | $878,798 |85, 745,368 |$1, 805,808 11,180,996 | §515,924 | $524,804 [$1, 767,601
Pagsenger ca r. 390 ] 4 7
Value . * $1,441,733 $20,272 $11,777 $26, 588 $18,343 |..
Freight car: . 26, 543 b1 667 221 16
alue ..... $15, 079,619 $16,723 | $329,577 |  $91,801 $8,976 05+
Cars repaired, number . 8,876,769 120, 368 68,973 186, 676 12,354 8,449 39,437
Value ..... { 874, 665, 500 $657,621 {81, 576,111 | §0560,811 | $767,087 | $3812,530 | $401,265
W()r%l for other corpo §7, 084, 857 ,416 $16,810 | $120,139 | $334,609 | §112,503 $15,216 $34,210 $1,773 $119, 853
value,
Other produots, value......... $20,104,843 $217, 636 88,785 864,143 (98,493,284 | §115,700 | $380,774 | $169,184 | $26,022 | $208,887
Bridge and huilding department—
Total value.......oooieeiaiana... 85, 414, 465 $60,191 | . §68,832 | $342,814 | 824,520 | §187,300 850, 263 85,838 | $12,713 | $108,048
Repairs and rencwals, value..| $8,937,170 $48, 227 867,306 $71, 685 §13,015 $96, 238 §20,230 §b, 888 §8, 286 $102, 217
Wor{{ for other corporations, Lo ST | R $14, 838 oarJ 3t AR IR RSN $700 $1, 200
value,
Other produets, value......... $1, 285, 669 $11, 964 #$1,027 | $256,201 £3,046 $91,168 821,083 1..... P 83,727 §05,231
Comparison of products: ’
N\lllngctl)er of establishients reporting for 1,234 18 B 18 29 26 9 51 10 29
oth years, .
Value f0r Census YCar ... vevveernacaauaenns 216,921, 429 (184,067,895 | $767,484 |92, 088,362 §7, 553,626 182,979,022 &2, 430,066 (§1,012, 683 $1,020,915 |82, 950, 266
P Value for preceding business year........ 3179, 268, 482 '1138,192,798 | $707,645 |81, 848,661 |$6, 611,783 |§2, 865, 540 |$2,204, 962 | $928,890 | $806, 999 |$2, 632, 716
ower:
Number of establishments reporting...... 932 16 [} 12 19 17 8 g 22
Total NOISEPOWET . v e v cinrmmrmaacnaanans 99, 430 1,588 230 920 3,182 1,163 613 339 433 1,857
Owned— :
Engines—
Steam, NUMbEr cececereaceaeenas 1,556 36 21
Horsepower .o ... . 90,342 2,150 1,147
* Gas or gasoline, number 30 14... Lol
Horsepower ...... . 703 12 Jeameanes
Water wheels, number . 7 2 1
Horsepower . ....... . b6 16 5
Electric motors, number . 241 1 1
Horsepower....c.-.. - 4,343 20 1
Other kind, number . 82 2 |iernnnnanns
HOrsapOWer vuvenanensneseeernn 2,096 125 foveecenannn
Rented—
Supplied to other establishments, Fi1:) 0 | PR (R, I o P 125 PR RN .
horsepower,
TFrom other establishments, horse- 1,800 ||...cn. PPN PP PO 869 |.oeciann 18 |evvenrnmnidamecienene]ommnnacnas .
power,
Est{\.bllshments classified by number of em- }
oyees:

P 'I‘%ml NUMDET .. o iecenrrrorammncamcaaanne 1,206 19 7 21 29 | 23 9 8 18 32
Underd...ccoeeven . 182 I eceanvaccan 8 3 2 i P 3 7
Bto20.. 325 4 2 8 9 6 1 2 3 9
21 to 50 .. wee 228 2 1 2 3 G leeens 1 2 2
b1 to 100 . 172 2 2 1 6 4 2 b A P 4
101 to 260 . . 201 3 L P 2 2 1 1 PP, 4 i}
26110 600 .... . 164 5 1 3 4 4 [ S PR 1 4
501 to 1,000.. . 61 I 1 1 2 1 h O PN 1
Over1,000 o ceeeerinon o iiiinriaenannn 23 1eeoconcrnraferasennnnns S PN PN ST (PR P e
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RAILROAD COMPANIES, BY STATES AND TERRITORIES: 1900—Continued.

Tdaho. | Illinois. | Indiana. I’i‘lgx}ﬁl} Iowa Kansaé Kentucky.|Louisizna.] Maine, |Maryland, MOS8~ |ronjgan| MinDe- | Missls | ppenip
. - " | “tory, g ' 28 . g yiand.t ohpgetts, BA0 “gotn, sippi. .

$523, 631 [$16, 580,424 [$10,242,422 $56, 635 86, 221, 378 |86, 816, 816 |84,248,029 ($1, 420,009 |$857,136 84,573,229 198, 712,029 |4, 332, 927 |86, 319, 876 51,831,401 1§6,524,121 | T4
$204,333 | $7,402, 639 $4, 363, 97'{ $51, 701 8~2,898,77g $2,619,3%g $1,753,708 | $959, 941 18344, 536 82,695,668 [$1, 709, 229 $1, 506, 89% $3, 256,252 | $481,510 ($2,482, 873 K]
' 1

............................................................................................ 76
......... $338, 826 $5,709 [eearoon.|  $59,149 | $142,800 |.vueroeniaa]enennnnnnaaliinenns foii s liiiia i $107,011 R N Ty $18,646 | 77
1,329 162, 810 102, 604 6, 867 62, 604 78,597 b, 699 1,435 5,400 5,588 902 3,239 29,071 1,818 61,283 | 78
92283, 604 | $4, 497,144 [$2, 983 445 1830, 055 1$2, 251,443 181, 801,317 |$1, 099, 216 $329, 651 $216, 874 181,236,843 i#1,196,487 |81, 137 222 (91,826,482 | $337,734 |$1,569,718 | 79
$5, 433 #BQI 048 35148 609 {...eeen #60, 406 $36, 003 $28, 209 $21,101 | 42,965 | $61,155 $430 520, 783 $469, 236 $22,881 | §229,877 | 80

$65,206 | §2,175, 582 1,281,814 | $1,646 | $527,777 | $530,200 | $626,278 | $609,280 $124,707 181,398,170 | $512,312 | $241,878 | $900,684 $120,805 | $679,734 | 8L
$222, 887 88,771,933 $5, 689, QGg 524, 934 %2, 960,771 |$3, 955, 302 $2,429, 21? $446, 507 8494,15% $1, 801, 641 81,908,328 82,552,42% 53,009,78:% $828, 839 83,743,852 82
1 .

408,464 |  §21,608 |--o.ioi|iilililll $21,300 | 93,070 $17,241 | 2,265 | 935,451 $10,065 | 918,904 $10, 895
. 2, 570 YV RO 38 662 BA6 B4 230 460 17 84 72| %
$1,877,698 | $992,512 |-....... $26,964 | $353,087 | $328,786. 311 7oy | 24,890 | 996,150 | $215,108 | 956,433 | 941,189 | $32,192 | 86
3 '131 | "9,6357 nes4is [ 220,678 | 147916 443 “aglore | 72,908 | 72,782 | 152,941 | 71,866 | 262,960 | 87

36
A 641 067 183, 584 005 [$24, 934 |$2, 570,318 [$3, 170 853 81,884, 470 3368 974 8434: 303 |§1, 221 713 181, 342:309 91,865,941 182,167,271 | $530,114 182, 6595, 377 88
$10, 967 i$46 0, 931 55493, 1121 N PP $170,172 319 6, 257 3138, 997 319 012 | $21, 802 $03. 526 | $190,228 | $86,260 | $273,063 $38,712 f}ﬁg 89

$10,894 | $1,193,780 | $698,124 [........ $108,822 | '9213,856 | 573,884 | $46,795 | 820,745 | $i00,687 | $954,242 | $385,048 | $509,117 | $228,824 | $411,018 | 00

$6,411 | $405,876 | $188,477 $361,832 | £342,193 | §65,110 $22,651 | $18,449 |  §76,920 $4,420 | $273, 612 $63, 836 821,052 | $297,392 [ 91
34,529 3369,133 $166, 606 |.-. $305, 960 $122,165 852 6563 $20,859 | $18,041 |  $70,841 $4,420 | $247,873 $51,445 | $21,062 | 982,660 | 92

$1,030 $5,072 $1, 856 $1,043 10,728 | venenien]mnnennnnns $2’73 ....................................................... $1569, 686 | 93
4852 $81,670 $29,956 1........ . $64,834 | $209,310 $12, 667 $2,202 | 94,285 85,679 |.eeunnnnnn $26,239 | $2,801 |...ooennnns 855,196 | 94

4 o4 b1 8 b7 87 25 18 - 19 18 16 86 39 9 481 95

8523, 31 1316, 828,465 ($10,280,721 (856, 635 (85,766,008 186,816, 816 84, 248, 029 \§1, 424,280 8857, 136 |84, 567 983 83, 712,029 |84, 249, 136 |36, 819, 876 |81, 831,401 |86, 524,121 96
470, 847 $14 148,410 88, 777,904 1§61, 888 [$5, 217,046 1§6, 272 264 $3 173 418 3111 282 87 8802 641 83, 0 153, 087, 840 33,435 214 $5,294 207 81,201 549 85, 586,348 | 97
2 68 84 |..vennnn 34 19 10 138 13 33 30 7 30| 98

167 8,038 5,978 |-eueennn 4,102 2, 8110 2,008 632 437 3, 603 1,683 3,561 3,081 1,040 2,803 | 99

4 121 71 |-..
167 6, 864 b, 60%

.......... 5

64 33 31
3, 66% 2,100 2,013

4 98 87 25 19 19 19 16 42 89 9 43 | 112
1 7 2 3 2 2 iceannnaens 1 3 4 1 113
1 25 8 b [ 7 7 2 14 8 2 10 114
1 22 8 6 7 5 P 8 14 1 10 | 116
......... 13 ] 4 2 4 4 2 B leavaaianass 1 41116
......... 14 [ 2 1 1 4 6 4 2 1 117
1 1 7 4. . b 6 8 2 41118
....... . 8 Llecssnvecnes 1 8 1 8|19
......... 3 1 1 {0 FURURONN ORI PTG AU RSP B 1
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TapLe 16.—CARS AND GENERAL SHOP CONSTRUCTION AND REPAIRS BY STEAM

New .
Mon- New New S North North Okla-
tana, |Nebreska.Nevada. Igﬁﬁ,‘ep Jersey. | Mexico. | NeW Yorkl ooting, |Dakota.| ORI | homa. B
{ | Number of establishments....... cherrnanans 7 23 6 9 18 7 82 12 3 91 3
Character of organization:
2 o iInoorpomted COMPANY.rrrrnmmnnmeenanas 7 23 6 9 18 7 82 12 3 91 3
apital:
3 pT()ml ......................... teeresenenn %524, 725 193,635,207 1$404,577 | 8850, 873 132,819,750 | $386, 721 11,244,747 | $539, 5618 [$171,043 | §5,701,128 | 89,350
4 Land...... . 837 500 [$1,947,600 | $58,700 { $150,808 | $404,314 5,000 | $1,200, 582 $36, 640 | $20, 180 060,277 | $1,900 |
51 Buildings ‘5163,136 37()4,500 55104,200 $907,412 81,218,005 | $113,151 | $2,679,844 | $165,435 | §87,214 | $1, 651, 260 | $3, 400 -
6! Machinery,tools, and implements. ., $141, 513 3593,118 $83,303 | $265,003 | $360,030 | $227,002 | $2,790,025 { $166,865 | $43, 750 | $1,304, 206 | $1,800 !
7 Cash and sundries............. v oo [BI8Z, 577 | $389,000 $163,374 | §247,600 | $637,410 1 $41,478 | $4,574,2006 | §171,178 | $10,809 | 2, 086,387 | §2,080
Salaried officials, clerks, ete
8 Total number 49 114 30 179 19 443 - 47 7 676 3
] Total salaries $50,382 { $100,401 | §9, 800 §24,201 | $137,191 $18, 784 $344, 696 $38,463 | 86,725 $456, 971 | $2,406
Generalsuperintendents, managers,
clerks, ete,—
10 Total NUMBET. e eveneneeeneneanns 49 114 8 30 179 19 | 448 47 7 576 3
11! Total sularies . ....ooeeeevnnnnns $50,382 | $100,401 | $9,800 $24,201 | $187,191 | $18,784 |  $344,590 $38,463 | §6,726 $456,971 | $2,405
i Men— .
12 Number.e.eee aaeuecnns 48 114 8 30 172 19 438 A7 7 H61 3
13 v Salaried . ieernneenennns $49,642 | $100,401 | $9,800 $24,201 | $134,437 | 918,784 | $341,102 $38,4063 | $6,720 $451, 398 | $2,406
Women-—
14 Number....coviveivannns b P P PR T ecsnoennens 1 I PO P i
15 Salaries .overenrnmivinnan FZ: (1 ) 1SS P SR PN 82,764 |-veinnnnnn LIRS N PR 46,673 ... ...

Wage-earners, including pieceworkers, and
total wages:

16 Greatest number employed at any one - 700 2,685 277 1,044 5,083 1,216 14, 574 1,241 148 12,839 25
time during the year,
17 | Least number employed at any one 533 2,265 184 925 4,207 912 11, 561 1,028 92 10,085 19
time during the year. .
18 AVerage NUMDeT .. evveenmracoananaaenns 621 ,458 214 966 4,504 1,061 13,062 1,141 126 11,534 22
18 R e O #3097, 652 81, 421 284 |$168,102 | $516, 990 192, 399,675 808w 401 | §6,762,504 | $550,504 | $67,922 | §6, 087,052 |§13, 333
Men, 16 years and over— '
20 Average nUMDEr . .icaiieiiainn. 621 2,458 214 966 4,587 1,001 13,013 1,189 126 11, 520 22
AN Wages.ovoiieaeezsnnans $168,102 | $516,990 1§2, 307,518 | §585,401 | 86,747,126 | §650,128 | $07, 922 | §6, 082,128 1§13, 833
: Women 16 years and over— .
22 Averag(, number T oeeeamnnnn 49 2 14
23 i TVABES o eeteenerrennmnaaraniannnn . §2,167 [ eeneenens $16, 378 $376 |. #4, 024
Children, under 16 years— . .
24 Average number.......... [N ORI RN R PO F O N F e
25 Wages
Averagenumberof wage-earners,inc udin ﬁ
pieceworkers, employed during enc
month:
Men, 16 years and over— .
26 January...... feeniecesanannaananas 638 2,525 186 937 4,560 1,166 12, 954 1,139 129 11,423 21
27 February...ocoeenaen-. 621 2,483 188 941 4,689 1,108 13,071 1,169 119 11, 432 19
28 March...oocoevainneas 656 - 2,b26 193 946 4,692 1,007 13,305 1,208 124 11, 643 18
29 Aprilociieemiiiinnnnnns 626 2,477 266 70 4,761 1,037 13,488 1,197 120 11 742 20
30 May.. 657 2,506 212 968 4,715 1,050 13, 630 1,224
31 June....ooooioiiaan.. 658 2,517 208 946 4,560 s 1,007
32 July .. 576 2,324 209 939 4,440 1,011 12,322 1,189
33 August . 614 2,848 204 949 4,485 1,043 12,460 1,106
84 Septembel . 613 2,388 227 053 4,465 1,0 12,473 1,108
35 Qctober .. 616 2,418 227 985 4,479 1,081 12,824 1,006
36 November..... 565 2,472 230 1,034 4,574 1,118 13,178 1,095
87 December...... e reeeen e, 608 2,616 218 1,023 4,680 1,124 13,876 1,004
‘Women, 16 years and over—
JANMUALY e e e mrcrremcaineacens . .. 7 47 2
39 PeDrUATY ¢ ovreeieniecaaanranen 7 47 2
40 March ...... . Cetnaaans 47 2
41 April oL 47 2
42 May ...... 57 2
43 June........ 56 2
44 July ........ 47 2
45 | - August........ - 48 2
46 September ... . 47 2
47 Qctober..... . . 46 2
48 2
49 2

B0 |  JANUALY c.vivrecicviaresnrsnssaanaan]ossmncceafosseasacansforiiaacentoriecernnes]oncenecneee]arionananiifioinannonaas

61

52

53

54

B3

56

B

& |

60 ) November ..o e e e et

[ I 0 1t1cTc) 11 91<) (oA URRY (PP PSRRI SORIPUURIS PR RY PP POUPPOR NI P

62 $92, 946 $36, 763 2203,221 {  $29,259 $301, H81 $117

63 Rent of works.... O L P 88,400 1.eeoeiniii]eanann... $1,360 [........

64 Taxes not including intern ™, 728 $24,824 | §2,631 §5,013 $17, 078" $436 $63, 721 $4,831 | $1,400 $68, 821 $117

nue. '
65 Rent of offices, ete.., $68,122 | $4,016 $31,7680 | $76,411 $1,477 | $136,100 $28,861 [ceveennns $327,5608 |....oenn
66 Contract WOrk....oovee e e $102,218 |.veerennri]emannninnas $667 J..unn 4,852 |...unuee
Materials used:
67 TOLtAl COBL euyenennreciaerrnaesianeneans 9301, 838 |$1,000, 830 ($110,637 | $323,347 (32,301,609 | $403,182 | 85,879,513 | $808,150 | $64,847 | 5,963, 808 | $6, 730
68 Plél'chi}ﬂ?d in partially manufac- [$185,828 | $746,227 | $65,780 | $322,102 |#1,815,797 | B$324,462 | $0,648,206 | $780, 081 | $39,003 | $4, 884,282 | $4,206
tured form,

; 69 1) s $19,209 | $46,634 | $9,284 $14,780 |  §51,243 $18,158 |  $158, 519 $12,300 | 86,195 $111, 639 $286
‘ 70 Rentof powerand heat....coocoeefoeriieeas]orerrmerone|aassesosafonnenmpmonsa|inararanaoafeeoceranemafamannnnareaa|esinsienera]innnnnees 120 |..... van
: :1 Mill s0pplies...cecnereeanannns $6,108 $31,801 | $1,204 $2 064 88,012 $21, 525 $147, 840 $4, 807 8975 $h2, 824 $302

( All other materials $90 693 | 180,964 | $30,316 | $184,811 | $426,647 §99,042 | 91,025,168 | $137,462 | $18,684 | $1, 388, 967 | $1,882
;’ 73 Freight.cecrieesresrssncerssnosesensluerinanes $4,204 1 83,954 Novanennniihininvenennalonnis [ PO $26,02 TS




CARS, STEAM RAILROAD. 287

RAILROAD COMPANIES, BY STATES AND TERRITORIES: 1900—Continued.

Pennsyl- | Rhode | South | South | Tennes- . P ‘ashing- ros F4eOn- ey
Oregon. | “vania. |Island, |Carolina.|Dakota.] ~ sce. Texus. | Utah. |Vermont| Virginin | %ggf“g Vi‘r‘ghl':ltiu. Wi Iwyoming. |41 96heT
1 144 3 6 7 16 56 10 5 ag 16 23 16 5 sl 1
1 144 3 6 7 16 56 16 7 98 16 23 16 7 sl 2
$725,935 310,182,001 {§120,900 | §354, 842 | 968,079 [§1,519, 628 [§3,730,792 | $496,149 | §711, 261 81,733, 35 e 40, 387
$T10, 000 | 55,106,008 511,000 | 804,000 | 30,010 | &102,517 | Siog,az | G141 500 | SS08.100 | Shobors | Sloirsg | ein:anh | eonnats | anoh | So0rznn |
$202, 433 | $5,706,004 | $41'000 | §80853 | §34,600 | £147, 145 | $807.570 | 115,450 | SH4.200 | LIS2NNG | £313,970 | 9970'536 (31,313 748 | $152 450 | $192,5%5 | 5
SIG1,219 | §4,858,929 | 850,500 | $78,003 | 86,911 | $an7,150 |81, 104,48 $L47,412 | §210,458 | S4D1488 | $243.176 | S950.061 | $600.678 | $278,%96 | $57.960 | 6
$221, 283 | §6,427,505 | $17,000 | $165,050 | $20,498 | $422507 {§1,200,857 | 992,087 | $198,508 | $727,443 | $193,534 | $465, 866 1,582,504 | §120,719 | 889,202 | 7
2 1,063 17 % 9 65 263 46 32 283 55 7 ; |
31,678 | 9910857 | §14,400 | $21,370 | 98,354 | $08,000 | $292,308 | §40,980 | S, 744 | $048,3% | 51,393 | sw7, 620 245, 1 $29, a8 5313,1%.5 8
29 1,065 17 a7 g 05 208 46 3 283 55 a7 2 '
31,67 | §810)857 | 914,400 | 921,870 | 98,350 | 955,000 | $202,308 | 49,380 | 28,704 | $218,4%5 | 51,95 567,6?18 Qm,ﬂig $99, ot 315135 1
£ 1,042 17 2 9 62 250 46 25 280 54 90 270 o8 2
$31,676 | §800,087 | §14,400 | 20,050 | §5,35% | 866,800 | $280,7%% | §40,850 | $20,078 | $247,003 | 50,998 | 67,610 | $244,023 | §u9,374 5;13,1%5 i
—— D ) . L T 3 TN RO 7 8 LR R 20
........... $10,170 |o...ieert $#20 [l s,m0] e2ed0 LoiIUlU0 s7en | g,8% $405 {oonvmnniiill S1,T40 |elolLlIIIITIII %é
855 31,289 218 889 150 3,070 7,836 1,034 583 5,202 1,158 2,908 5,341 1,049 461 | 6
705 26,802 206 080 102 2,503 5,879 746 513 4,569 820 2,967 4,027 781 61 | 17
751 98, 564 216 776 117 2,817 6,633 908 779 1,922 956 9, 603 5 :
$495,150 I§15, 825, 40 [§133, 300 | $368, 011 | $70, 061 |81, 450, 319 184,006,760 | §636,070 | §446,017 [g2, 452,105 | 633,205 (51,25, 640 |32, 39@2?22 3623,333 5295,2% 1
! 98, 372 215 714 117 2,810 6,633 907 779 4,807 955 2,004 4,499 31 73§ 2
105,159 515, 770, 638 |§133, 300 | §362, 651 | §79, 661 [§1,457,718 84,004,769 | §685,776 | §116,017 192,447,782 | $652,780 |§1,256,250 82, 395, 997 sﬂze,iis 3193,26?1’ 5
144 DY T ar Il FOUO 8 1 1 3 o1 | on
. $38, 974 §360 {.00nennnn $1, 601 300 $1,408 $425 360 | §1,147 96,874 | 93
........................................................... . 17 Leveeeeee e N U Y
U §7,008 (Lol SN IS ISR A $3,060 ..o IIIIlIIII Y N 8600 {21710 45
5,040 965 2,679 356 | 26
5, 003 979 2,679 379 | 27
5 078 1,09 2,708 119 | 28
5,044 1,060 2701 397 | 99
8127 1050 2,734 101 | 30
7 907 2 466 | 31
1,661 §84 2443 210 | 82
4748 893 2,500 212 | 35
1,791 S87 2591 358 | 31
4,798 918 2,508 376 | 35
4,700 942 2,605 366 | 36
902 951 , 3711 37
8 1 o1 | 88
8 1 21 | 39
8 1 21 | 10
8 1 a1 | 41
8 1 211 42
7 1 a1 {43
7 1 o1 | 44
7 1 91 45
7 1 19 | 46
9 1 20 | 47
9 i 20 | 48
5 1 91 | 49
o8 17 e 9
82 . 17 2
a7 |- 17 1
35 |. 17 2
41 17 a
40 17 21,
40 | 17 LI 2|
41 |. L TR I 2
40 17 | AN
a i 17|l a1
Q. }; .......... 2l
............................... 3
53, 0805;87? $1,770 | $12,555 84,014 Maﬁgg #32, %vg §138, 270 837,194
§0,80%| 61,306 #9707 g5 458 845, 164°| 916, 815 TUE00 enone | §ILeld | gl Bal |85 988 | T§6, 250
§6, 381 gg*%gigﬁé . 81,770 | 854,987 gu‘ oid §5,404 | $2,622 | §5z,u97 | §2,420 | §20,464 | $122,282 |  $30,944
........... , 902, 806 1. [N P e I R L T L TR P T R TR
§183, 014 (523,147,574 | 948,600 | §204,334 | $86,567 191,628, 803 189,878,530 | 604,907 | 3300, 401 183,681, 283 | 760,858 1,586, 016 183,590, 144 | 180,109 | $157,285 | 7
§3417625 [$15/ 813, 195 | $35 100 | §197,600 | $00,028 [§1. 034108 [§3, 116,652 | $445, 609 | §204,478 (2,480,483 | §571,888 $1,366, 609 [§2,081,275 | $369,771 | $116,537 | 68
sm,ggg ssgzls,gﬁ 82,57 | $8,235 | $2,020 | $21,458 387459(7)% $16, 087 3111$93§ 457,287 %élz 088 $10,016 | 00,274 | 18,490 | 7,078 | 09
{57 (I PRI PN DR 711 S (N 51 e 7 TR . 2 A O LT LT e St 7
98,077 | sud5 01 | eEeA | g 5a0 | ea red | 8950505 | sosaee [ 98 Al g6,605 |\ 45,8R0°|  §7ioa7 | §i6,007 | e2ABLL | 43,0071 €L.303 |71
§110°254 | 93,820 664 | $7.331 | $56.910 | $19,728 | $434793 | $007,940 | $135,080 | $37,601 | 998,130 | $158,060 | SISL524 | 421,000 | 988,262 | $31,757 [ 72
§8, 280 820806 L enenerenbeane e, S12580 | 82,410 L.l $265 $1d §64 $160 | $20,085 |...uonersrlaernneennl 78

1Inc¢ludes éstablish_mems distributed as follows" Alaska, 1, District of Columbin, 2.
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Tapie 16.—CARS AND GENERAL SHOP CONSTRUCTTON AND REPAIRS BY STEAM

New
Mon- o New New North North : Okla-
tana, | Nebraska.Nevada, Eﬁg‘g’ Jersey. | Mexico. |NeW YOrkl ohroling. {Dakota.)  ©P0 | homa,
. Products:
74 Aggregate Vallle. . cvvsvisierarrenneennas 754,410 (82, 624,461 |§295, 985 181,101, 301 (85, 084,267 [$1,069, 280 816,194,850 (81,511,876 {$140,894 [$12, 975,182 (822, 591
Motive power and machinery— |
75 Total value.....c..oovnvnmunenns 8524,006 $1, 476, 402 :’5111,856 $516 751 132,551,960 | $631,0290 | $6,864,940 | $494,561 [$102, 101 $4,726, 651 | $9,400 -
7? Locomotlvcs built, number |. .. . . 425 llg .......................... R
Tl . Valte....io.eeeiieeeeaan]es .. . . 20 B S I o
78 Locomotlvesrepmr(.d num- 3,541 54,281 132 812 8064 16, 598 131, 290. 15,044 160,806 | 1,572
T, .
79 Vale covvirvrnnnmracaennns #3827, 637 [$1,208,860 | $90,834 | $449,949 81,181,002 | $591,129 | $4,218,042 | $430,009 £3,175,272 | $9,400 L
80 W%rk for 1other corpora- | $1,869 $47,981 312 587 $328 $29,432 $26, 400 $324, 190 ,128 $62,023 [........ e
ons, value, :
81 a Other p{oducts, value...... $104,500 | $219,611 | $8,435 | $126,470 (81,341,526 | $14,5600 | $2,296,604 | $62,834 | $67,160 | §1,409,356 |........ -
Car department— . -
82 Total vallie.......vvveevenennnnn 3228, 796 |§1, 074,787 ($176,748 | $490,910 ($2,856,015 | 426,913 | §8,976,656 { $993,194 | $38,793 | §8, 032,237 |$10,101
83 Passenger cars bullt NUM- |eveevreneformonaenae]oconanas . 8 12 [eeene 73 -7 PR [+ B P P
84 ) TSN NP AP veventeeenee..o| 825,834 1 $101,804 $185,191 $15, 538 . $46,918 |.. E
85 . 129 1| . 786 649 |. , 804
88 .. $63, 382 $435 $328,719 | $276,476 $425, 643 -
87 44,001 | 18,142 20,579 | 217,801 1,792,841 27,016 4,43 '22 929 -
88 $631,5641 | 51,169 | $219,801 {$1,888,186 $5,819,591 | $633,263 | $36,838 819 411
89 Wgrk mrlother corpora: l..oi.ae.. $377,063 | §6,954 $54, 603 8107,609 $70 052 | §$787,088 | $26,488 |......e.n 5891, 824 B
ons, value :
90 Other products, value. ..... 8625 | 66,633 ($112,468 | $127,200 | §267,981 | §17,2256 | $1,406,067 | $41,434 | $1,960 | $1,348, 941
Bridge and building department— %
61 Total value.............o.... $1,608 | 73,822 | $7,381 | 938,640 | $126,202 | $11,838| $363,254 $23, 621 $216, 204
99 Repairsand renewals, value 31 608 $73 322 | $6,866 $25,846 | $126, 568 $5, 284 8310 266 $12,292 $208, 038
93 Work for other corpora- |........jecceeieue. P P $126 $4,478 | e e 1S PR PR N
tions, value.
94 . Other produets, value ......l.ceoiiiiifoveenaanns. 8615 $7,794 8604 81,578 $42, 989 $11,829 [......... 88,286 [vvvnrnns
Comparison of products:
95 Ng mlﬁeror establishmentsreporting for | 7 23 6 9 17 b 82 4 8 87 2
oth yenrs, .
96 Value for census year ......c.cooveuuenn. 9764, 410 82, 624,461 19205, 985 181,101, 301 (85,027,001 81,020,770 [$18,194, 850 |81, 810, 830 8140, 894 1$12, 918, 772 (21, 872
97 P Value for preceding business year...... $688, 042 182, 848,276 |$287, 664 31, 073,301 84, 588, 762 81, 012,471 313 664, 930 91,069,326 [§126, 762 |$11,188,852 [$10,101
ower—
98 Number of establishments reporting .. 7 14 5 6 16 61 66 10 2 72 leieennn .
99 Totné horsgpower....“ ............. 306 2,087 176 854 2,084 760 6,741 762 223 6,797 [cvecuens
wned— - :
Engines—
100 Steam, NUMbBEr . ioassaannns 9 30 ] 8 . 87 8 95 11 3 107 Jeeancens
101 HOrsepower cvemuee-. 170 684 1,597 610 6, 656
102 . Gas or gasoline, number....{eeenceretoernciniiieiiinienn 8 21..
108 Horsepower....... . 35
104 Water wheels, number . Y T
1G5 I-Iorsepower [
106 Electric motors, number ¥
107 Harsepower ...... {
108 Other kind, number .
109 Horsepower ........................ ¥
Rented— b
110 Supplied to other establish- |........]eceoieiiideeniii oo, L P PP, - 180 J-oe0unns ¥
ments, horsepower,
111 From other establishments, f...ooeofoanniiidinniiiiiinnnieiaadoriiaaiieea]ennnns N PR, B licaecnnen [ PO .~
horsepower,
Establishments classified by number of
employeew
112 Total number
113 Under5.....
114 5to20 ...
115 21t0 60 ..
1186 . b1 to 100 .
117 101 to 250
118 251 to 500 .. 1
119 501 {0 1,000 . . - 1
120 Overl boo..ooln s | P 2 leeencnnaas [: 31 PR O P

i SRR B
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RAILROAD COMPANIES, BY STATES AND TERRITORIES: 1900—Continued.
. | Pennsyl- | Rhode | South South | Tennes- snoinio | Waghing-{  West Wiscon- All other
Oregon. vanig. Island. | Carolina.| Dakota.| = see. Texas, Utah. Vermont.| Virginta, | " op & Virginia. sin, | Vyoming [“gotes
91, 026, 169 [$48, 065, 171 203,326 | $601, 361 [$177,631 |$3,113, 053 88, 314,691 [$1, 806,591 | $824,776 (36,277,279 81,479,680 |82, 943,557 196, 306,823 |$1,169,813 | #376,990 | 74
$275, 894 $20, 409, ?gg $87,020 | $055,726 | $91, 017 (81,333, 763 %4, 046, 33? $70'—} 752 5343,86% #1,666,179 | $742,945 $910 903 81'942'5%3 8831, 217 | $149,571 ;g
R I L I B P P T . {13 PRI FU NI .- JF FTSOUPRIY SIS
........... $2,803,712 |vvoreenafnonsaeccacfmanmeec]orencann.|  $59,842 4,718 B61,450 [vecreenoa]acnnnance] BTNLO6ID |eoeiaaae. ] 7T
252 228, 087 1,076 5,740 2,673 7,965 1,858 75,826 3,274 49,169 12,251 11,470 998 | 78
$233, 760 | $6,878,878 | $73,555 | $288, 605 | $66,015 | $888, 731 1$2,230,853 | $504,169 | $208,441 181,806,785 | $339,445 | $0633,861 $1,195,856 | $831,180 1 $76,733 | 79
$10, 375 521,698 |..uvee...|  $4,830 $867 318, 770 $270,132 $2,748 | $15,682 $1,901 $74,919 $16, 747 $3 0, 876 84,144 | 80
$31, 760 | 98,705,700 | 813,974 | $62,222 | $25,035 | $396,242 $1,476,508 | $196,835 | $115,073 | $200,088 | $828,581 | $260,295 i $708,169 |eeeren.nnn. $68,694 | 8L
§721, 047 |$22,121, igg $112, 890 | $333, 781 | $50, 378 81, 691 499 |84, 159, 0;2 $698,563 | $437,468 $4,469,806 | $705,243 181,885, 73(1J 34,072, 53§ $337,551 | $227,419 gg
.............................. e P | P 18 Jeeernceanne]orncmanenn
rereeeaenn %43 113 ........... 55,564 |-eeenrernan]ioeennnnnn $3,800 fourenrnnn.. $2,878 | 850,208
PR 8, 4 10 412 14 i 1,407 2 162 ¢
........... §5,805, 636 . . $58,626 | $101,446 | $15,187 | $27,478 [ $983,071 | $108,308 | $51,127 81,792,612
56,716 | 1, 466, 305 b, 275 16, 470 148, 876 207, 906 33,876 17,179 154,625 58, 163, 161 117,186
$460 654 |$12, 876,887 | $91,343 32(‘0 787 #1, 077,007 [$3, 033, 077 33”0,0(}8 $181,151 |81, SGO 432 $415,609 (81, 085, 840 31, 540 356
$11,158 3611,351 3,717 82 596 $116,798 | $344,021 $45, 640 $100 077 $89, $51, 14 2 §50, 052
$249,235 | 2,184,186 | $17,830 | $70,309 $447,079 | $535,363 | $217,169 | $128,767 1,532,476 | $180,185 | $572,141 | 863,247
$20, 228 $534, 010 | $2,907 $1,854 | $35,336 884,701 | $108, 386 84,276 | $43,444 | $141,204 $31,492 | $196,924 | §201,774 oL
$22, 629 8394, 779 | $2,067 $1,613 $34 993 41,776 $73, 776 $4,076 | $21,600 | $126,409 820, 106 | $195,020 | $260,669 92
cerensenane L L e $28,490 1oeeiiiniinfunnacnaanns $50 82,700 |runnenn.n $104 93
£6, 599 $188,284 $350 $241 $348 $43, 015 $11,116 8200 | $21,844 $14, 835 $8,687 $1,904 831,001 [....... PP 94
14 138 2 4 7 16 65 9 7 28 16 20 45 7 3|9
81, 026, 169 |$42, 657,082 |$108,156 | $679, 636 [$177,681 $8, 118, 063 |98, 304,204 {$1, 305,471 | $824,776 |86, 277,270 181,479,680 82,906, 626 86, 294,228 |$1,169, 813 | $376,900 | 96
5894,2% 381 426, 681 [$178, 038 | $407, 914 $147, 308 $2,719,703 (86, 512,638 $1 179 629 | §757,615 {§4,712,581 (81, 080, 998 32 876 866 $5, 679,49 $807, 469 | $267,788 | 97
10 111 2 6 3 10 43 i} 7 24 32 7 3| 98
72L 13,836 120 418 70 1,341 3,189 875 404 1,433 1,187 834 3,071 1,121 77 99
12° 260 3 22
701 12, 19% 120 834
Lk 104 o200
rreeeneran 2 {eeeenenen
........... 20 lovveannnn
........... Bl {vunnennns
trveeseeaas 049 looianeoon
........... T leeieannnn
........... 80 {ueernveccfoannnrenas

PART IV—MANF

1ncludes establishments distributed as follows: Alaske, 1; District of Columbia, 2.
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CARRIAGES AND WAGONS.

By James K. Dawes.

At the census of 1900 the classification of * carriages
and wagons” included all varieties of carriages and
wagons (except children’s carriages), drays and carts,
sleighs and sleds (except children’s sleds), and automo-
biles and other horseless conveyances, except bicycles
and tricycles and steam railway and street cars.

Table 1 is a comparative summary of the statisties
for this industry as returned at the censuses of 1880 to
1900, inclusive, with the percentages of increase for
each decade.

Tasre 1.—COMPARATIVE SUMMARY, 1880 TO 1900, WITH PER CENT OF INCREASE FOR EACH DECADE.

e PER CENT OF
DATE OF CENSUS, INCREASE,
1890 1880
1900 1890 1880 to to
1000, | 1890.
Number of establishments. ... .o it it a e aeaar et aranaas 7, 632 4,572 - 8,841
[ 03 1 ..-.)  $118,187,838 §93, 455, 257 $37, 973,493
Salaried officials, clerks, ete., number.. 4,802 16,069 2)
Salaries. ... .ol e $4, 073,932 195,716,426 2)
Wage-carners, average nimber. 62,540 66, 52b 45, 804
Total wages..........cocvevennes $29, 814,911 §28, 972,401 $18, 048, 616
Men, 16 years and over 61, 281 5, 403 43, 630
Wages $29, 492,195 $28,702, 169 (2)
‘Women, 16 846 615 278
Wages $249, 976 $180,195 (2)
Children 413 507 1,491
WaEES. cvetiiivnanians $72,740 $90, 037 (2
Miscellaneons expenses. . £6, 261, 469 $5, 495, 271. ¢
Cost of materials Used ... iiioiiiieiiienieereeaaaraaes 66, 676,073 946,022, 769 $30, 07, 086
Value of produets, including custom work and repPairing covee v icreirreniarieasesreerorsesiensan $121, 637, 276 $102, 680, 841 64,951, 617

1Includes proprietors and firm members, with their salaries; number only reported in 1900, but not included in this table,

2 Not reported separately,
3 Decrease. .
1 Not reported.

The manufacture of carriages and wagons has heen
carrvied on in the United States since the organization
of the Republic, and prior to that, in the colonies, prac-
tically since the establishment of. permanent settlements
therein.

Prior to the census of 1850 the unsatisfactory meth-
ods of taking the returns for the manufacturing and
mechanical industries of the country render the pub-
lished statistics of little, if any, practical value. Atthe
censuses from 1850 to 1870, inclusive, the classification
of the industry was so diverse as to the inclusion of
wheelwrights, cars, etc., that the statistics as returned are
of little value for comparative purposes. Tablel,there-
fore, presents the figures for the last three decades only.

(See Table 8.)

The statistics for the census of 1810 were published
officially in 1813 by Tench Coxe, of Philadelphia, in
“Tables of the Several Branches of American Manu-
factures at the Census of 1810.” At that census there
were 16 states, 8 territories, and 4 districts, a total of
26, of which 9 reported the industry as being con-
ducted within their borders. The reports showed simply
the value of the manufactured product, without giv-
ing, except in a few cases, the number either of estab-
lishments or of vehicles constructed. The aggregate
value for the whole country was $1,421,578. The cen-
suses of 1810 and 1900, therefore, represent the condi-
tion and growth of the industry during the nineteenth
century. The figures indicate that the value of the fin-
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ished productin the manufacture of carriages and wagons
has grown from $1,421,573 in 1810 to $121,537,276 in
1900.

At the census of 1850 the classification was ‘ coaches
and carriages,” and 1,822 establishments were reported.
Wagon builders were classified as * wheelwrights,” and
4,296 establishments, including repairing as well as
manufacturing plants, were reported. The totals of
the two classifications were: Number of establishments,
8,048; capital, $8,119,918; number of hands employed,
95,589; wages, $7,496,448; materials, $5,842,240; and
products, $17,901,081. At the census of 1860 the classi-
fications were ‘carriages, wagons, and carts,” and
“cars, omnibuses, and repairing.” The number of
establishments of each of the divisions was: Carriages,
3,917; wagons and carts, 3,305; and cars, omnibuses,
and repairing, 62; total, 7,284. There was no classifica-
tion of “ wheelwrights,” all these, wagon builders and
repairers, being included presumably under *‘wagons
and carts.” The totals for the three classes were:
Number of establishments, 7,284; capital, $21,677,222;
number of hands employed, 40,281; wages, $14,655,268;
materials, $13,739,626; and products, $39,855,455.

At the census of 1870 the classifications were ‘¢ car-
riages and wagons” and ‘‘wheelwrighting,” for the
manufacturing and the repairing business, respectively,
this latter classification appearing then for the first
time in census reports. The returns for ‘carriages
and wagons”? were: Number of establishments, 11,847
capital, $36,563,095; number of hands employed, 54,928;
wages, $21,272,780; materials, $32,787,341; and prod-
ucts, $65,862,837. Under the classification “ wheel-
wrighting” the returns were: Number of establish-
ments, 3,618; capital, $2,839,316; number of hands,
6,980; wages, $1,353,474; materials, $1,907,418; and
products, $5,846,943.

At the census of 1880 the classifications were again
“carriages and wagons” and “‘ wheelwrighting,” 8,841
establishments being reported under the first and 10,701
under the sccond, a total of 14,542. The returns for
the first classification will be found in Table 1. For
“ wheelwrighting” they were: Number of establish-
ments, 10,701; capital, $10,641,080; number of hands,
16,108; wages, $5,074,799; cost of materials used,
$6,708,677; and value of products, $18,892,858. This
separation of establishments engaged in the manufac-
ture of factory product from those engaged chiefly in
custom and repair work has been substantially con-
tinued at the two subsequent censuses. At the census
of 1890 the classification was *‘carriages and wagons,
including custom work and repairing.” The classifica-
tions “blacksmithing” and ¢ wheelwrighting” in
former censuses were combined in “ blacksmithing and
wheelwrighting,” and this combination was continued
at the census of 1900. The industry was further seg-
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regated by the introduction of a table showing “ car-
riages and wagons, factory product.” ** Carriages and
wagons, factory product,” shown in the Report on
Manufacturing Industries for the Eleventh Census,
Part I, page 674, included only those carriage and
wagon factories that made 5 vehicles or more for the
trade; that of *‘ carriages and wagons, including eustom
work and repairing,” comprised custom and repair
shops making 5 vehicles or more, but in the report for
the Eleventh Census this classification also includes
that part of the industry shown as factory product.
All establishments engaged in any branch of the industry
making less than 5 vehicles were reported under ** black-
smithing and wheelwrighting.” The schedules of
inquiry for this industry did not plainly distinguish
between the ¢ factory?” and the ‘‘custom work and
repairing” classes, and the segregation was made at
the Census Office from the best information obtainable
from the returns as made and from other available
sources. In the comparative tables, 1880 and 1890,
published at the census of 1890, the two classes were
united under the title *‘ carriages and wagons, including
custom work and repairing.” The totals for the com-
bined elasses in 1890 were: Number of establishments,
8,614; capital, $104,210,602; average number of wage-
earners, 64,259; wages, $32,665,301; miscellaneous ex-
penses, $6,022,972; cost of materials used, $49,889,173;
and value of products, $114,551,907. The separation
of the two classes is helieved to have been substantially
correct, and for comparative purposes the statistics for
“carriages and wagons, factory produect,” are used in
Table 1. Although under this head there was included
at the census of 1890 only 53.1 per cent, or a little
over one-half, of the total number of establishments,
yet these represented 89.7 per cent of the capital em-
ployed, 88 per cent of the wage-earners, 88.7 per
cent of the wages paid, 92.2 per cent of the cost of ma-
terials used, and 89.6 per cent of the value of produets,
the vemaining 10.4 per cent of this latter item being
very largely composed of amounts received for repairing.

At the censiis of 1900 the classification was car-
riages and wagons,” and included the class of establish-
ments which in 1890 were shown as ¢ carriages and
and wagons, factory product,” “carriages and wagons,
custom work and repairing” being classified under
“Dlacksmithing and wheelwrighting.” The informa-
tion obtained from the schedules in 1900 macle pos-
sible a closer segregation than in 1890, and a con-
siderable number of establishments were classified as
“carriages and wagons” which in 1890 would have
been excluded from the *“factory product” division,
but this change was not sufficient to impair the com-
parable value of the statistics.

The statistics of the census of 1880, gathered for
seven months of 1879 and for only five months of 1880,
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show the effects of the general depression of business
following the panic of 1873, The country did not
recover from this panic until 1880, but at the census
of 1890 the industries of the country generally, includ-
ing “‘carriages and wagons,” were enjoying a period of
almost unparalleled prosperity. The decade from 1890
to 1900 was one of vicissitudes for the industry, which
during the first half of this period wus brought
almost to a standstill by the effect of the bicycle
boom, to which was added the general industrial
depression existing for several years about the middle
of the decade, and it was not until near the close of the
decade that the industry began to show signs of re-
covery from the two great crises through which it had
passed. These causes explain the smaller percentages
of increase, except in number of establishments, during
the deecade from 1890 to 1900 than from 1880 to 1890.
The statistics for 1900, however, give assurance of pros-
perity, capital having increased $24,7392,581, or 26.5 per
cent, since 1890; and value of products $18,856,935, or
18.4 per cent.

Table 1 shows that from 1880 to 1900 the number of

establishments increased 8,791, or 98.7 per cent; capi-
tal, $80,214,345, or 211.2 per cent; average number
of wagc-earners, 17,146, or 37.8 per cent; wages,
$10,826,996, or 57 per cent; cost of materials used,
$26,078,087, or 85.2 per cent; and value of products,
$50,585,659, or 87.1 per cent.
- The apparently abnormal increase in capital from
1880 to 1890, viz: $55,481,764, or 146.1 per cent, is
largely due to the difference in the items composing
the return for capital at these two censuses. At the
census of 1880 live capital, that is, cash on hand, bills
receivable, unsettled ledger accounts, raw materials,
stock in process of manufacture, finished products on
hand, and other sundries, was not returned, the first
definite attempt made to secure this return being at
the consus of 1890. At that time this item amounted
to $59,740,487, or 3.9 per cent of a total capital of
$98,455,257. - By comparing the total of the remaining
items, $83,714,770 (these items being land, buildings,
and machinery, tools, and implements), with the capital
reported for 1880, $37,973,493, a decrease of $4,258,723,
or 12.1 per cent, is shown. This deduction is of doubt-
ful value, as at the census of 1880 many manufacturers
undoubtedly included cash and billsreceivable as capital,
and possibly other of the items returned in 1890 as live
assets, The explanation, however, will serve to re-
move any false conclusions relative to the exceedingly
great per cent of increase of capital for the decade.
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Table 2 presents the number of establishments, by
states and territories, for the last three decades, and the
increase.

TasLe 2.—NUMBER OF ESTABLISHMENTS, 1880 TO 1900,
WITH INCREASE FOR EACH DECADE, BY STATES AND
- TERRITORIES.

UMBER OF LS SH-
NUMBER ;}:‘\{r ;‘.IABLIbII INCREASE,
STATES AND TERRITORIES,
1590 1580 1580
1000 | 1890 | 1880 J0) 10 to
1900. | 1890. | 1%00.
United States . ooeeeee... 7,692 | 4,572} 3,841 3, 060 731 3,791
Alabama. 20 7 27
Arizona .. 5. 5
Arkansas, 170 e 26
California 195 15 141
olorado...... a9 6 38
Connecticut .. 45 152 | 17
Delaware ........... 14 71 91
Distriet of Columbia, 9 9 113 | 14
Plorida «oocveeenoo.. 33 12 ¢ 45
Georgia ... 7 11 8
RS 1531 ISR AT SURDR R S | SO 13 11
Ilinois. .. 148 44 192
Indiana 64 16 80
Indian T [ IR 9
Towa ..... 79 175 3
Kansas 25 25 1]
Kentucky 57 11 56
Louisiana .. 16 21 37
Muaine...... 62 a7 119
Maryland .. a3 14 97
Massachusetts 177 11 173
Michigan .. 61 30 91
Minnesote . 87 5 143
Mississippi . 11 i1 10
Missouri . 146 112 258
Montana. il 2 7
Nebragka 27 13 40
Nevada .. 3 11 2
New Hampshire .. .- i 18 25 43
New Jersey ....... P 38 115 41 159
New Mexico.. 1 § 11 7
New York ........ 201 25 226
North Carolina ... g 93 20 113
North Dukota..... % 2) 18 leaean..s 13
Ohio.oeeiininannnn 5 3% 121 94 218
Oklahoma. .. . [ PPN P! | IR I PR 8
Qregon ..... 15 3 18
Pennsylvania. 301 180 481
Rhode Island. 30 112 18
South Carolina . 31 18 49
South Dalota. ... f 10 5 15
TENIIEKSEE «..... .- - 62 114 48
Texas...... s 47 13 44
Utah ..... e 5 15 feeenn..
Vermont.... 49 16 65
Virginia .... 140 16 156
Washington .... . 1 bk 8 25
West Virginia. . 8 8 B9 17 72
Wisconsin G 278 2 280
Wyoming B feruensn 6
§07Y T VDU UURURROPORURIN IUSRPN FROUTUEN S 1 | 14 14
1Degrease,

2Pakota in 1880 included the present states of North and South Dakota.

From Table 2 it appears that from 1880 to 1900 the
number of establishments inereased 3,791, of which
increase 731 was between 1880 and 1890, and 38,060
between 1890 and 1900. The Central states showed an
increase from 1880 to 1900 of 1,265, or 85.6 per
cent, and of 33.4 per cent of the total increase for the
United States. For the decade from 1890 to 1900 these
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states showed an increase of 987 establishments, or 56.2
per cent of the totals for that group, and of 32.8 per
cent of the total increase for the United States. These
states showed increases as follows: Illinois, from 215 in
1880 to 407 in 1900, an increase of 192, or 89.3 per cent,
and from 259 in 1890 to 407 in 1900, an increase of 148,
or 57.1 per cent; Indiana, from 195 in 1880 to 275 in
1900, an increase of 80, or 41 per cent, and from 211
in 1890 to 275 in 1900, an increase of 64, or 30.3 per
cent; Towa, from 208 in 1880 to 211in 1900, an increase
of 3, or 1.4 per cent; Michigan, from 208 in 1880 to
299 in 1900, an increase of 91, or 48.8 per cent, and
from 238 in 1890 to 299 in 1900, an increase of 61, or
95.6 per cent; Minnesota, from 51 in 1880 to 194 in
1900, an increase of 143, or 280.4 per cent, and from
107 in 1890 to 194 in 1900, an increase of 87, or 81.3 per
cent; Missouri, from 119 in 1880 to 377 in 1900, an
increase of 258, or 216.8 per cent, and from 231 in 1890
to 877 in 1900, an increase of 146, or 63.2 per cent;
Ohio, from 325 in 1880 to 543 in 1900, an increase of
218, or 67.1 per cent, and from 419 in 1890 to 543 in
1900, an increase of 124, or 29.6 per cent; and Wis-
consin, from 156 in 1880 to 436 in 1900, an increase of
280, or 179.5 per cent, and from 158 in 1890 to 436 in
1900, an increase of 278, or 175.9 per cent.

The trend of the industry is toward the Central states,
where land is cheaper, where suitable lumber is abun-
dant and prices are therefore favorable, and where also
the developed railroad systems afford abundant means
of transportation. The same rapid development of
the industry ig seen in certain of the Southern states,
such as North Carolina, Tennessee, and Virginia, where
lumber is cheap and where manufactures are fast gain-
ing industrial predominance. The increase in Massa-
chusetts, New Jersey, New York, and Pennsylvania is
due partly to the growing use of the automobile, to the
diminishing use of the hicycle, and materially to the
more perfect segregation of the ““factory product” and
that formerly classed as ““ custom work and repairing.”

Table 3 is a comparative summary of capital, by its
several divisions, as returned at the censuses of 1890
and 1900, with the per cent of increase for the decade,
and also the per cent each item is of the total.

MANUFACTURES.

TasLE 8.—COMPARATIVE SUMMARY: CAPITAT, 1890 AND
(l)gI(‘]O”l‘é)"II‘IATIEI PER CENT OF INCREASE AND PER CENT

1900 1860
- Per eent
Per cent Per cent || i o
I cen er cent || incrense,
Amount. | o), || AMOURL | of total,

Total.......... $118,187, 838 100,0 §93, 455, 267 100,0 26,6

eeeo| 13,700,705 11,6 11,468,152 12.3 19,6

Buildings........... 19, 878, 684 16.8 14, 841, 811 15.9 83,0
Machinery, tools,

and implements..| 11,028,188 9.3 7,408, 807 7.9 1 49,0

Cash and sundries..| 73,580,261 62.8 59,740,487 63.9 ‘ 28,.%

It appears from Table 3 that during the last decade
capital increased $24,732,581, or 26.5 per cent; land,
$2,231,553, or 19.5 per cent; buildings, $5,086,878, or
83.9 per cent; machinery, tools, and implements,
$3,624,381, or 49 per cent; and cash and sundries,
§13,889,774, or 23.2 per cent. In 1890 land formed 12.8
per cent of the total capital, and in 1900, 11.6 per cent, a
slight decrease of 0.7 in the per cent that this item was
of the total capital; buildings in 1890, 15.9 per cent, and
in 1900, 16.8 per cent, an increase of 0.9 in the per cent
that this item was of the total; machinery, tools, and
implements in 1890, 7.9 per cent, and in 1900, 9.3 per
cent, an increase of 1.4 in the per cent that this item
was of the total; and cash and sundries in 1890, 63,9
per cent, and in 1900, 62.3 per cent, a decrease of 1.8
in the per cent that this item was of the total. The
increase during the decade of 83.9 per cent in value of
buildings, and of 49 per cent in machinery, tools, and
implements, emphasizes the great advance of the indus.
try in the introduction of improved machinery, and in
part the increased size and more permanent construe-
tion of the buildings necessary for its installation.

In addition to the 7,632 active establishments reported
for 1900, there were 13 idle establishments, with a capi-
tal of $109,161. There were also 33 establishments,
each with a product of less than 500, having altogether
a capital of $15,159, and 1 penal establishment, with &
capital of $30,600, making the total capital invested in
the industry $118,342,758.

Table 4 is a comparative summary, by states and ter-
ritories, of the statistics for the industry at the censuses
of 1890 and 1900.
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TapLe 4.—COMPARATIVE SUMMARY, BY STATES AND TERRITORIES: 1890 AND 1800.

SALARIED OFFICIALS, Value
Num- 1D Ot WAGE-EARNERS,
ber of CLERKS, BEC. Miscella- Cost of Oifn%rl‘l’l‘%filgm'
STATES AND TERRITORIES. Year, | cstab- Capital. neous materials custom wo%k
lish- Average expenses. used. and
: ments. Number.| Salaries. numbgr‘ Total wages, repairing,

United States..ccvvvernierecnarananas 1900 7,632 | $118,187, 838 4,302 $4,078, 932 62,540 | $20,814,911 $6,261,469 | $56,676,078 | $121,537,276
1890 4,572 93, 455, 257 6,009 5,715,420 56, 525 28, 972,401 5, 495,271 46, 022, 769 102, 680, 341
AlADHINMA ¢ o ivneiaerraecccaerssnrraceaaoaas 1900 49 386, 064 24 15, 985 408 128, 647 40,928 230, 397 556, 327
1820 29 364, 995 81 26,617 332 149,480 16,997 273, 303 530, 004
ATIZONA oo cviriieceeiiaeiicaneaaeaanns 2 iggg 5 50,450 4 1,180 25 17,896 1,507 16, 398 58,010
Arkansas. ... .o.oiiieieen breeeceenenaas 1900 40 176, 820 il 2,300 150 54,718 8,121 103, 666 228, 700
1890 23 134, 365 21 16,798 127 65,193 5,791 H3, 944 164,144

California ..... e iaeeamAarsemet e nunnnnn 1900 228 1,474,424 34 37,975 1,004 532,203 99, 663 715, 207 1,874, 467
. 1890 108 1,236, 388 119 124,821 688 481,739 93, 748 467, 246 1,862,082

L0701 1a 1 Vs Lo J PO 1900 48 319,121 11 10, 960 191 132, 625 19,917 148, 606 419, 304
1890 16 607, 570 39 60, 680 281 . 225,925 23,483 287,006 728, 874

Connecticut....coovviereniaiiieaiaainans 1900 117 f, 010, 816 137 158, 381 2,192 1,298,096 161, 571 1,532,351 4,205, 7Q3
1840 72 2, 503, 662 129 183, 800 1,457 1,012,202 125, 648 1,149,387 2,808, 742

DelaIvATe. v eveiseitrevnrneaacssrnesosanan 1900 36 423, 689 11 9,506 224 104, 807 18,239 113, 496 310, 866 «

1890 22 b2, 350 25 22,441 377 201,191 32,926 306,723 653, 691

District of Columbia «oovvnvvniiainea.s ...| 1900 21 141, 306 2 1,212 154 71,882 8,602 57,023 191,545
1830 12 287, 600 14 14,070 187 99,172 6,697 118,269 282,626

P 20 () w1 £ Ny vesasas 1900 47 142, 522 3 2,100 148 59, 384 7,787 97, 683 218,277
1890 14 €0, 525 17 12,835 52 28,489 1,724 44, 664 108, 485

Georgif....cviimiiiiiiinan [ 1900 132 847,426 39 31,044 830 261, 856 45,002 548, 587 1,350, 644
1890 58 741,160 66 62,207 701 270,229 53,180 511, 866 1,002,928

L0053 Vo) I I 1900 407 9,680,236 340 346,428 4,856 2,210,722 632,085 4,360, 269 9,210,379
1800 269 8,168,778 370 374,379 4, 805 2,854,691 511, 586 8,897,273 8,047,148

Indiana ........ciiienen feessenmmeasnenenan 1900 275 17,718,489 599 583, 962 6,490 2,766, 780 674,971 6,086, 043 12,742,243

1890 211 10, 077, 806 362 284, 788 4,147 1,772,358 || 508,517 3,632, 057 7,781,975

Indian Territory cuuveeneevercaecananaenens . :{ggg 9 11,190 8,084 659 b, 799 20,837
TOWER ceiererncnrcnscennnsanaccnnsenssnennns 1900 211 4,087,400 140 112,704 1,692 713,901 243, 791 1,863, 988 3,931,067
1890 132 2,872,742 184 139,013 1,382 679,189 124,874 1,322, 863 2,802,230

KODISaAS o onsrvvenornerennsnnscanncnanncnanes 1900 73 271,122 21 12,880 239 ©102,276 20,418 150, 695 877,134
1800 48 975,735 55 b4, 084 288 152,781 66, 721 210,791 546, 349

Kentucky «oooioi i 1900 151 3,084, 793 122 116, 935 1,677 625, 304 144, 774 1, 500, 815 2, 866, 699
1890 9 1,803,035 140 124, 607 1,101 51.4, 561 82,797 823, 957 1,839,030

Louisiana ...ceoriiieii ittt irne i 1900 49 264, 647 13 8, 350 261 120, 906 12, 915 132, 072 369,431
. 1890 33 203, 440 40 34,361 206 96,244 12,065 103, 714 208, 472

)5 £: 03 1 U TV ... 1900 166 602,773 16 10,100 339 173,084 25,269 |* 274, 77? 719, 859
1890 108 419, 168 96 87,877 352 168, 761 23,561 186, 465 518, 925

Maryland ......cccivannnnen ereerrerannen 1900 178 835, 342 27 20, 366 822 939,940 44, 896 477,200 1,086,473
y 1800 95 665, HU1 87 606, 569 669 296,569 32,739 822,105 899, 854
AlassachusetiS. neeeieiiciiiiiineninannnns 1900 388 B, b4, 939 141 11b, 685 3,164 1,709,164 346, 351 2,685, 3‘(')3 6,118,121
18%0 211 4,619, 067 321 322, 560 3,463 2,081,019 306, 819 2,781,647 6,407,837

MichIEan. .o iiiiiiiniirierrerannarenaaeas 1900 209 7,985, 269 401 362, 498 4,890 2,028,530 495, H20 6,616,081 11, 205, 602
* 1890 238 b, 453, 720 357 292, 601 2,932 1,847,650 307,447 3,226,063 6,281,104

5 B0 0 D o Te 0] o P 1900 194 1, 860, 594 B0 49,724 1,066 461,295 104,319 877,885 1,059, 974
1890 107 1,799,470 148 184, 088 817 449, 410 100, 049 079,481 1,520,612

Y SESISTET1S 03 o) S, S, 1900 30 a6, 526 4 3,500 113 43,4562 3,443 46, 425 184,834
e 1890 19 131,050 17 11,822 120 51,704 5,150 59, 560 143,705

Y LT 011D Y 1900 377 4,019,087 190 210, 805 92, 583 1,810, 560 261,744 2,783, 960 6, 583, 364
1890 931 | 8 564,709 325 811,474 2684 | 1,344,366 205,707 | 2,256,332 4,691, 684

NEONEATIA «eeemeoarenneenneeeenneenresenees 1900 9 71,169 7 5,880 34 34,718 6,204 35, 598 111,780
EST I P PO | ASUPPOTURS IEIRTSRSUIY | PRRPPRPPI FEPPPPPPRPRPRN | PR EPEEPREE SRR R

N EDTASKA « e cvnivieracnineseneacranerannsn 1900 4H 161,919 9 7,618 136 72,143 14, 386 82,765 248,182
: 1890 18 311,278 19 20,790 188 112,528 8: 595 168: 836 | . 866,519
NOTVAAR 1 rnrrnernanenerenanaeanns s 1900 3 4,850 {]-..... JOT I 2 1,500 160 2,980 8,676
11890 [veieconelacacnnnnes PR | P P R | O | N P PR .-

New Hampshire....oo.ue.. enesammenaenns 1900 73 1,102,676 26 22, hd3 507 264,919 . 40,864 278, 601 764, 426
) ® 1800 B5 888, 266 50 44,374 461 951,830 85,519 333,649 508,817
W JeISBY cerencaneranrarearecnncnernnen 1900 288 8,457, 827 110 122,768 1,909 1,077,746 186,025 1,333, 685 3,626,442
§ ¥ 1890 3] 25,202,200 173 164, 545 1,477 ' 850, 466 101, 556 991,708 2, 583, 524
New Mexico....... et ————naanan 1900 8 0y 275 Heeeeiceeafeemeaeanenens 17 8,760 2,006 9,101 28, 600
1 %890 ................................................................................................................

NewW YOork oo 1900 893 14,141, 207 486 520,231 6, 981 3, 899, 899 878,942 5,174, 662 13, 068, 3§5
: 1890 602 | 14,124,310 963 | 1,080,451 9,000 | 4,941,987 903,896 | 6,371,872 | 15,667,776
NOorth CaroliNf covveereeisiacanreenaanans 1900 160 866,933 29 19,257 802 236, 8556 30,009 522,017 1,059,237
’ 1880 67 480, 557 50 29,078 408 133,967 36,570 219,468 500,176

- North Dakots ccoviineerneaniiiiceennns ..l 1900 13 41,110 |leeeranaenitans [ 23 11,761 1,746 17,830 42,609
11800 |ovevnunelonsannen SRR | SRRSO NN SN | R SUTTTTA | R IR R O IS

1No establishments reported. 2Tncluded in “all other states.”
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TABLE 4.—COMPARATIVE SUMMARY, BY STATES AND TERRITORIES: 1890 AND 1900—Continued,
SALARIED OFFICIALS, e Value
J- . g iy WAGE-EARNERS, §
her of CLEKILS, HIG. Miscella- | Costof | Of Products
STATES AND TERRITORIES. Year, eﬁtii.lb- Capital. . w{1})(3;])]1;30 . mf:fqegaa]s custom work
sh- . X o, b .

ments, Number.| Salaries. éagfgg’ Total wages. re[;:ll]ilr(}ng. .
IO e 1900 | 548 | §12,138,302 g7l some,062 )| 7,274 | 3,369,550 8813,400 | . §8, 202,00 | 15, 019, 173
OBIO - 2590 419 $131 333,962 703 804634 || 8903 | 4304763 1,030,760 | 9,187,975 | 18,063,776
OKIBROMEL 1+ e e eeeeeeeemeeeeeeeeeeeenns ,Lono 8 30,400 ||+ wev e 10,802 995 14, 681 44, 800
................... 1900 ) 27 79,621 2 200 62 3%, 886 H, 864 49, 603 128, 4256
OXegOD ---ovoeneeeeee s 1890 10 163,159 16 16, 743 70 82,078 12,395 A2, 080 185, 090
FIVATHA voveerrarvinamrmcacaecocaann 1900 872 8,643,315 247 206, 649 H, 160 2,497, 4752 393,101 3,216,741 8, 312, (62
Fenneylvania ....... W90 | 57| 685511 539 HBO5 || 4470 2192530 208683 | 2OTS.ANA | 6 GUR.593
........................ 1000 9 446,116 15 11,597 253 205, 706 31,146 215, 313 031,711
Rhode Island...... 1590 Y 370,141 3 28. 552 241 140,128 10164 147 168 303, 591
YPOMDEL e enoeeeemeeeeeeeeeneennn 1900 5 317,550 15 12,780 256 95,930 15,995 211,039 498,082
Eouth Carolin. 1890 2 189, 655 18 15930 104 65,397 10, 616- 77,951 200, 661
E1 DAKOA +veeeeeeemnrensaenananas 1900 5 76,780 2 2,000 40 91,486 3,292 31, 462 86,495
South Da 1890 5 36,910 1 3890 17 e 2032 17,643 39, 230
GBSRE -~ eeeeeeseem e eamnneeaaeean 1900 % 74,749 43 4,462 621 258, 734 42,906 510,544 | 1,127, %08
4Tenmme 1890 37 196, 981 58 102 493 212,886 24) 691 341, 350 765, 855
TEIES e eeeeeeee e e e eeeeeeeeeeees 1900 7% 416,977 9 7,480 310 168,415 92,039 197, 030 555, 574
1890 3l 9131 20 18, 472 18 108, 533 12, 557 120, 540 308, 971
DRI e en e e 1000 5 36,674 8 1,250 38 17,213 2,831 96,317 53,978
ST OUUURGE IS Ul | AR IOt AUURN! IS AT S u] AUUTTT A
VETEONE — e eeoeeeeeeeeeee e 1900 8 8457, 035 3 1,275 106 95,516 14,635 110,709 321,315
1890 3 306, 05 30 93 659 17 83501 o' 468 1T, 0ii7 270,307
VIR oo vreeee e eeeeeeeee e 10 | 199 1,162,500 a3 30,805 818 530, 961 54,655 a2 | 1,473,176
1500 £ 390,903 B 14316 170 108, 613 31,458 313 461 773,812
WRSHINGEEOD < oee oo w00 | 8 101,260 8 8,500 154 90, 061 9,724 112,039 280, 068
: 1800 n 111, 000 8 954 w0 73,238 7856 61,076 200,138
West VALELOIR oo eenmeoeeeeeeeeeeeeeeee e 1900 %0 345,700 7 6,570 a 114,003 11,604 182,719 497,268
18% 2% 228, 050 27 18897 143 o7 132 7811 91 328 218, 169
WASCODSIL « e verere e eeeeeee e w00 | 43| 8461560 21 210,800 || 3,402] 1,620,008 370,00 | 3,346, 601 6, 056, 241
800 | 158 | 619527 208 o4 || 20810 | 10301656 36418 | TR0 | 5207208
TOYOIHDE «eeeeeeaomeereen eeeeeneneeans 1500 7 22,500 18 10,260 1,366 a9, 927 05, 485
All otherstates.........o.....coociiiiaan. 1900 eoieeiiidiriiaea N | F S O PO
91890 5 1,855 é Frasi 18 18460 i9i3 ii; 680 16,730

1No establishments reported. 2Included in “all other states,”

Table 4 shows that the industry at the census of .
1900 was carried on in 49 states and territories, each
of which, excepting Nevada (with 3), had more than 3
establishments, Alaska and Idaho being the only ones
in which the manufacture of carriages and wagons was
not carried on. At the census of 1890 the industry
existed in only 42 states and territories, all except
Wyoming having more than 8 establishments, there
being no establishments in Alaska, Arizona, Idaho,
Indian Territory, Nevada, New Mexico, North Dakota,
Oklzhoma, and Utah. Wyoming, with only 1 estab-
lishment in 1890, had increased to 7 in 1900.

Table 4 shows that at the census of 1900, in number
of establishments New York ranked first, with 893
establishments; Pennsylvania second, with 872; and
Ohio third, with 543. The number in certain other
states, ranking in the order named, was: Wisconsin, 436;
Illinois, 407; Massachusetts, 888; Missouri, 377; Michi-
gan, 299; New Jersey, 288; Indiana, 275; and Califor-
nia, 228.

In respect to capital, at the census of 1890, New York
ranked first, with a capital of $14,124,310; Ohio second,
with $18,383,262; and Indiana third, with $10,077,806.

3Inchudes establishments distributed as follows: Montana, 4; Wyoming, 1.

Several states following Indiana ranked as follows:
Illinois fourth, with $8,153,778; Pennsylvania fifth,
with $6,855,173; Wisconsin sixth, with $6,195,279; and
Michigan seventh, with $5,458,720. At the census of
1900 Indiana had risen from third to first place, with
a capital of $17,718,489, an increase of $7,640,683, or
75.8 per cent; New York went from first to second
place, with 14,141,207, an increase of only $16,897,
or one-tenth of 1 per cent; Ohio from second to third
place, with $12,158,302, a decrease of $1,174,960, or 8.8
per cent. The other four states named above retained
their relative places in rank, with capital, increase, and
per cent of increase respectively as follows: Illinois,
9,589,235, an increase of $1,385,457, or 17 per cent;
Pennsylvania, $8,648,315, an increase of $2,288,142, or
86 per cent; Wisconsin, $8,461,561, an increase of
$2,266,282, or 36.6 per cent; and Michigan, $7,935,269,
an increase of $2,481,549, or 45.5 per cent. In 1890, 15
states reported a capital in excess of $1,000,000 each;
in 1900 the number had increased to 17.

Table 4 also shows that at the census of 1900 Ohio
ranked first as to number of wage-earners, with 7,274,
and, in amount of wages paid, second, with $3,369,550;
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New York second in number of wage-earners, with
6,981, and first in wages, with $3,899,899; and Indiana
third, both as to number of wage-earners and wages,
with namber 6,490, and wages 82,756,780; followed by
Pennsylvania, fourth in both, with 5,166 in number,
and $2,497,452 in wages; Michigan fifth in namber, with
4,890, and sixth in wages, with $2,028,530; Illinois sixth
in number, with 4,355, and fifth in wages, with $2,210,722;
Wisconsin seventh in number, with 8,402, and eighth in
wages, with $1,620,693; Massachusetts eighth in num-
ber, with 8,164, and seventh in wages, with $1,709,164;
and Missouri ninth, both as to number and wages, with
2,583 and $1,310,560, respectively. These 9 ranking
states as to number of wage-earners and wages paid,
show a total of 44,305 wage-earners, or 70.8 per cent
of the total for the industry, and in wages, $21,408,350,
or 7L.8 per cent of the total. Of these 9 states the 6
Central states show a total number of wage-earners of
98,994, or 46.4 per cent of the total for the industry;
and of wages, $13,296,835, or 44.6 per cent of the same
total.

With respect to wage-earners and their wages, at the
census of 1890, New York ranked first in number of
wage-earners, having 9,000; Ohio second, having 8,993;
and Pennsylvania third, with 4,476; followed by Illi-
nois, with 4,805; Indiana, 4,147; Massachusetts, 3,468;
Michigan, 2,982; and Wisconsin, 2,840. At the census
of 1900, Ohio had risen from second to first place in
rank, with 7,274 wage-earners, a decrease of 1,719, or
19.1 per cent; New York passed from first to second
place, with 6,981, a decrease of 2,019, or 22.4 per cent;
Indiana rose from fifth to third place, with 6,490, an
increase of 2,343, or 56.5 per cent; Pennsylvania from
third to fourth place, with 5,166, an increase of 690, or
15.4 per cent; Michigan from seventh to fifth place,
with 4,890, an increase of 1,958, or 66.8 per cent; Ili-
nois from fourth to sixth place, with 4,355, an increase
of 50, or 1.2 per cent; Wisconsin passed from eighth to
seventh place, with 3,402, an increase of 562, or 19.8
per cent; and Massachusetts from sixth to eighth place,
with 8,164, a decrease of 299, or 8.6 per cent.

‘With respect to the amount of wages, at the census of
1890, New York ranked first, with $4,941,987; Ohio sec-
ond, with §4,804,763; and Illinois third, with $2,354,591;
followed by Pennsylvania, with $2,192,530; Massa-
chusetts, with $2,081,019; Indiana, with $1,772,358;
Michigan, with $1,847,650; Missouri, with $1,344,366;
and Wisconsin, with §1,301,656. At the census of 1900,
New York continued to hold first place, with 3,899,899,
though with a decrease of $1,042,038, or 21.1 per cent;
Ohio remained second, with $3,369,550, a decrease of
$935,213, or 21.7 per cent; and Indiana took third place
instead of sixth,with $2,756,780, an increase of $984,422,
or 55.5 per cent; Pennsylvania retained fourth place,
with $2,497,452, an increase of $304,922, or 13.9 per
cent; Illinois passed from third to fifth place, with
$2,210,722, a decrease of $143,869, or 6.1 per cent;
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Michigan rose from seventh to sixth place, with
$2,028,530, an increase of $680,880, or 50.5 per cent;
Massachusetts passed from fifth to seventh place, with
$1,709,164, a decrease of 371,855, or 82.1 per cent;
Wisconsin from ninth to eighth place, with $1,620,693,
an increase of $319,037, or 17.9 per cent; and Missouri
from eighth to ninth place, with $1,310,560, a decrease
of $38,806, or 2.5 per cent.

With respect to the value of products, at the census
of 1890, Ohio ranked first, with $18,063,776; New York
second, with $15,567,776; and Illinois third, with
$8,047,148; followed by Indiana, with $7,781,975;
Pennsylvania, with $6,698,522; Massachusetts, with
$6,407,837; Michigan, with $6,281,104; and Wiscounsin,
with $5,207,298. At the census of 1900 Ohio and New
York continued to hold first and second rank, respec-
tively, Ohio with $15,919,173, a decrease of §2,144,603,
or 11.9 per cent; and New York with $13,068,385, a
decrease of $2,499,391, or 16.1 per cent. Indiana rose
from fourth to third place, with $12,742,243, an increase
of $4,960,268, or 63.7 per cent; Michigan advanced from
seventh to fourth place, with $11,205,602, an increase
of $4,924,498, or 78.4 per cent; Illinois passed from
third to fifth place, with $9,210,379, with an increase,
however, of $1,163,231, or 14.5 per cent; Pennsylvania
from fifth to sixth place, with $8,342,662, though with
an increase of $1,644,140, or 24.5 per cent; Wisconsin
from eighth to seventh place, with $6,956,841, an in-
crease of $1,749,043, or 83.6 per cent; and Massachu-
sotts from sixth to eighth place, with $6,118,121, a
decrease of $289,716, or 4.5 per cent.

Table 5 shows the cost, and for some items also the
quantity, of the different materials used in the industry
at the censuses of 1890 and 1900,and the percentages of
increase for the decade. o ‘

Tapte B.~QUANTITY AND COST OF MATERIALS USED,
1890 AND 1900, WITH PER CENT OF INCREABE.

Per cent
1900 1800 . of
increase.
TOtl COSterreenocvivrnnnanoeeaans §560, 676,073 | $46, 022,769 23.1
TAMBEY, COSE acnvevriretnncncranncancnsone 98, 940, 823 $6, 326, 150 41. 4
Iron and gteel, cost $11, 892, 442 7, 674, 596 55.0
Carringe hardware, lamps and mount-

INES, COSL v iieveeiereiasaraeenzaaananan 48, 542, 620 3,922, 428 19,7
Paints, oil, turpentine, and varnish, cost.]  §4, 048,383 $3,709, 254 7.7
Enamel, rubber, and other carringe .

eloth, CoSb.cvurueeiiriieiiariiee et £3, 165, 987 $3,189, 811 10.7
Leather, coszlt ............ B AR #3, 538,719 $2, 886, 767 22,6
Carri fes rehased:

arriage hodies purchase 143,07 318, 580 0.1

$1,740, 360 $2,490,979 180,1
26,020 90, 036 7L 1
- (570} A R L $344, 487 8774, 988 155.6
Wheels purchased: .
Nun?ber l ............................. 3,670,780 2,746, 498 83.7
CORE wver cvreenmamerenrosnne eeieeeas 345, %[1,3, %;g gg, Zgg, ggb 11}(; g
Axle springs purchased, cast -...... l: 4.
e B L0 §1,004955 | $305,176 97,2
Eﬁnt of power ajm]ﬁ hjeat]. e ST $06,871 §35, 997 169.1
other materials, including mill sup- . .
pliesand freight.........- L §8,424,127 | 3,118,547 170.6

1 Decrense.

Comparison between the two censuses with refer-
ence to the cost.of materials is exceedingly difficult,
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because of the varied methods of manufacturers in
making their returns, some including rims, spokes,
etc., in *‘lumber,” and some 1nc]ud1ng them in “all
other materials.” The decrease in wagon bodies pur-
chased, taken in connection with an increase in the num-
ber of wagons manufactured, would applecmbly affect
the amount expended for lumber and for ivon and steel.
The difference in the price of the several items in 1890
and 1900 is also an important factor.

The increase in the number of carriage bodies pur-
chased, 39.1 per cent, and the reduction in their cost,
30.1 per cent, is undoubtedly due to the increased use
of the latest improved machinery, and the location of
new factories at points nearer the source of the supply
of the kind of lumber used in this industry. In the
item ‘‘all other materials,” for 1900, there is included
$2,257,924 for rubber tires, a new and largely increas-
ing item of the materials used in the industry.

Table 6 shows the kind, quantity, and value of prod-
ucts for the industry at the censuses of 1890 and 1900,
and the percentage of increase for the decade.

TaBLE 6.~—KIND, QUANTITY, AND VALUE OF PRODUCTS,
1890 AND 1900, WITH PER CENT OF INCREASE.

Per cent
1900 1890 of
increase.
TOtal VBIUC. «eeereneeenenacmmenoeann $121, 537,276 | $102, 680, 841 18,4
Family and pleasure carriages:

N 007,482 841, 305 7.9

$51, 504,176 | §562,480,671 11.9

2,316 3,200 197.6

VAIE o ccome i §1,147,630 | $1,302, 666 1119
Business, farm, Government, rounieipal

ete., wagons:

675,351 433,010 32,9

$31,480,157 | $26,787, 039 17.6

118,222 87,161 35.6

$2, 324, 600 81, 938 8§21 19.9

A1l other produets, value. .| §85, 080 718 $20 171 144 3.9

Carriage bodies, number* . 3,020 35, 662 163.5

Wagon bodies, number? . .. 9, 475 13,102 1277

Wheels, number? ..o.ooveiiniiiininnens 149,723 107,216 30,6

1Decrease. 2Value included in ''all other products.”

At the census of 1890, the division of the several
kinds of vehicles was based, as to some classes, on the
value, and, as to others, on whether hung on perch car-
riage part or not, and whether on springs or not, and
on the character of the spring. The schedules called
for return, in some instances, both of the number of
vehicles and their value; and in others of the number
only. The varying prices of the finished vehicle at
each decade render a classification hased on values
of but little statistical value, At the census of 1900, a
classification was adopted which was based on the char-
acter of the vehicle and on its proposed use. This
classification was as follows: (1) Family and pleasure
carriages; (2) public conveyances; (8) business, Govern-
ment, municipal, ete., and farm wagons and carts; (4)
automobiles and other horseless conveyances, not in-
cluding bicycles and tricycles, which were classified
separately from carriages and wagons; and (5) sleighs
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and sleds, These classes were subdivided, and the
various kinds of vehicles manufactured were each
agsigned to its appropriate subdivision. The schedules
called for returns by “‘classes” of the number of
vehicles manufactured and the value or price at the
factory, and of the number, but not the value, of each
particular kind.

So far as it was possible to arrange it, Table 6 makes
a comparison hetween the statistics of the products of
the industry in 1890 and 1900. The total value of the
products showed an increase of $18,856,935, or 18.4 per
cent, notwithstanding the decreased prices prevailing
in 1900, caused by lessened cost of production and active
competition,

Under the head of public conveyances, Table 6 shows
that for 1900 there was a decrease, in number, of 884
vehicles, or 27.6 per cent, and in value of $155,036, or
11.9 per cent. At the census of 1890, hearses were
included in ‘‘public conveyances,” and in 1900 in
“husiness wagons.” In1900, 797 hearses were reported,
and if this number were added to ‘‘public conveyances” |
the total would bhe 8,113, and the decrease would he
reduced from 884 to 87, or only 2.7 per cent instead

of 27.6, A similar reduction from 575,351 business
and other wagons in the same classification would leave
the increase 141,544, and reduce the per cent of increase
in business wagons from 32.9 to 32.7. Under the head
of ‘“all other products” are included parts of vehicles,
repairing, ete., of which only the value is given, except
that the number of carriage bodies, wagon bodies, and
wheels is given, where these quantities were returned
at hoth censuses. Not all the parts that were manufac-
tured are included under ““all other products,” but only
the excess over those parts used in the construction of
vehicles by the establishments reporting them. The
number of carriage bodies purchased increased 124,437,
or 39.1 per cent, while the number manufactured in
excess of use was reduced 22,642, or 63.5 per cent; the
number of wagon hodies purchased decreased 64,007,
or 71.1 per cent, and the number manufactured in excess
of use was reduced 3,627, or 27.7 per cent; and the
number of wheels purchased increased 924,282, or 83.7
per cent, and the number manufactured in excess of use
42,507, or 89.6 per cent.

Automobiles formed a new item.of product for 1900,
there heing manufactured 3,901, with a value of
$4,680,276. In Table 6 this value is included in **all
other products,” as there was, in 1890, no similar item
with which to compare it. There were also manufac-
tured 56 automobiles, valued at $60,788, in bicycle and
tricycle factories.

As reported at the census of 1900, the total number
of vehicles manufactured in carriage and wagon facto-
ries was 1,607,272, with a value of $91,136,839; to this
must be added 23,914 wagons, carts, trucks, ete., reported
by manufacturers of agricultural implements, and 56
automobiles, with a value of $60,788, manufactured 1n
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bicycle and tricycle and other factories, making a total
manufacture of 1,631,242 vehicles, with a value of
$91,197,627. This does not include the number and
value of many wagons, carts, sleds, and some carriages
manufactured in blacksmithing, wheelwrighting, and
other establishments, the statistics for which are not
available.

Of the total for ‘‘all other products,” $5,208,380
represents the value of carriage parts manufactured in
excess of the quantity used in the vehicles manufactured,
and $25,192,057 the amount received for repair work,
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which forms a very important and lucrative item in the
industry. Much of the necessary repairing, especially
to heavy wagons, is done at establishments classified
as blacksmithing and wheelwrighting, but nearly all
of the carriage and wagon factories maintain a repair
department, largely for vehicles of their own manu
facture.

The following chart shows, at a glance, for the indus-
try, the relative rank in value of products at the cen-
sus of 1900, of all states in which the value exceeded
$200,000:

CARRIACES AND WACONS.
VALUE.

MILLIONS,

OHIO
NEW YORR
INDIANA
MICHIGAN
ILLINOIS
PENNSYLVANIA
WISCONSIN
MASSACHUSETTS
MISSOURI
CONNECTIOUT
IOWA.

NEW JERSEY
KENTUCKY
MINNESOTA
TALIFORNIA
VIRGINIA
GEORGIA
TENNESSEE
MARYLAND
NORTH CAROLINA
NEW HAMPSHIRE
MAINE

RHODE ISLAND
ALABAMA

TEXAS

SBOUTH CAROLINA
WEST VIRGINIA
COLORADO
RANSAS
LOUISIANA
VERMONT
DELAWARE
WASNINGTON
NEBRASHA
ARRANSAS
FLORIDA

The products of 13 states and territories in the order
named were valued at less than $900,000: District of
Columbia, $191,545; Mississippi, $184,884; Oregon,
$128,425; Montana, $111,780; South Dakota, $86,495;
Wyoming, $65,485; Utah, $63,978; Arizona, $53,010;
Oklahoma, $44,800; North Dakota, $42,609; New Mex-
ico, $28,600; Indian Territory, $20,887; and Nevada,
$8,675.

Table 7 presents a comparison as to capital, number
of wage-earners, amount of wages, and value of prod-
ucts, for 1890 and 1900. This table also compares the
industry in the different geographic divisions of states,
giving the percentages for each state and geographic
division of the total for the United States.
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TanLe T.—COMPARATIVE SUMMARY: CAPITAL, WAGE-EARNERS AND WAGES, AND VALUE OF PRODUCTS, WITH
PERCENTAGES, BY STATES AND TERRITORIES ARRANGED GEOGRAPHICALLY, 1890 AND 1900.

§ . VALUE OF PRODUCTS, INCLUDING CUS-
CAPITAL. WAGE-EARNERS. TOM WORK AND REPAIRING.
Average number. Total wages.
STATES. Per cent of Value Per cent of
Amount. total. oo Par ' total.
Number. P""t(()‘f;“f of Amount. I e’;gﬁﬁ? of
1900 18499 1900 | 1890]| 1900 | 1890 || 1900|1890 1000 1890 1900 | 1890 1900 1890 1900 1890
United States..[$118,187, 838 1803, 455,257 100,0 [100.0 |t 62,540 | 56,625 |[100.0 1100.0 }$29, 814,911 828, 972,401 [[100.0 1100.0 ||#121, 587,276 |$102, 680, 341 1/100.0 | 100.0 b
. T ) - ot
New England | o igo50| 9,166,60 || 1.1 0.8]| 6751 | 6131 || 10.8 | 10,0 (| 3,747,085 | 3,737,284 || 12.6 | 12.0 || 12,761,165 | 11,217,112 | 10.6 | 10.9
i 602,778 419,168 0.51 0.5 339 352 0.51 0.6 173, 634 168,761 0.6] 0.6 719,859 518, 925 0.6 0.6
Now i 1500 6e | essaaol| 00| 1ol sor| aeifl o8| o8l 2sheo| im0l 0.9 08 754,496 | S0, 817(| 0.6 0.8
Vermont . 367,085 306, 039 0.3] 0.3 196 157 0.3 0.3 95,516 83,304 03] 0.3 321,316 279, 397 0.3 0.8
Massachus 5,504,989 | 4,619,007 §j 4.7 | 4.9l 3, 164 | 3,463 611 6.1| 1,709,164 | 2,081,019 || 5.7 | 7.2 G, 118, 121 6,407, 837 6.0 6.2
Rhode Island - 46136 | 0141 || 04| o4l Tss3| amfl 06{ 05| 205,706 | 10,1281 0.7 0.5 631,711 393,304 || 0.5 ] 0.4
Connectient.....| 5,010,816 | 2,563,602 4.3 2.7 2,192 1,457 3.5 2.6 1,298,086 | 1,012,202 |} 4.4{ 8.5 4, 205,723 2,808, 742 3.5 2.7
Middle states...... 97,642,686 | 24,217,314 {| 23.4 | 26.9 || 15, 256 | 16,186 || 24.4 | 28.6 7,990,784 | 8,581,865 || 26.8 | 20.6 26,626,872 | 26,085,993 }| 21.9 | 26,0
vew York.. 14,141,207 | 14,124,310 |+ 12, 0] 15.1 6,981 | 9,000 |} 11.2 | 15.9 3,809,809 | 4,941,937 {j 13.1 | 17,1 18,008,885 | 15,567,776 [} 10.7 [ 15.2 ‘;
Now }eorgéy. 3457527 | 22020940 || 2.9 | 2.4 1,009 | 1477 || 30| 2.6 1,077,745 | 830,466 || 8.6 | 2.9 8,626,442 | 2,588,524 || 3.0 [ 2.8 @
Pennsylvani 8,043,316 | 6,885,173 7.8 0.8 6,166 | 4,476 8.3 7.9 2,497,462 | 2,192,530 41 7.6 8, 342, 662 6§, 698, 622 6.9 6.5
Delaware. 423,689 582, 350 0.4 0.6 224 377 0.4 0.7 104, 307 201,191 0.4) 0.7 810, 866 863, 691 0.2 0.6
Maryland .. 835, 342 665, 591 071 07 822 669 1.3 1.2 880, 949 296, 569 L1} 1,0 1,086,473 899, 854 0.9 0.9
Dist. Columbia .. 141, 306 287, 600 0.1} 03 164 187 02| 0.3 71,882 99,172 0.21 0.8 191, 546 282, 620 0.2 0.8 "

Bouthern states....| 8,925,196 | 5,636, 850 7.5 6.1 6,819 1 4, 4555 10.9) 7.9 2,518,853 | 1,962,440 8.4 6.8 10, 854, 394 6,913,107 8.9 6.7 -
West Virginia ... 345,700 228,050 {| 0.3 0.8 260 143 0.4 0.3 114,095 67,182 (| 0.4} 0.2 427,288 213,409 0.8 0.2
Virginia........ 0 1,162,900 590,903 1.0 0.6 818 470 1,3 0.8 830, 961 198,613 1,1 0.7 1,478,176 773,212 1.2 0.8
North Carolina.. 866, 433 430,557 0.7 0.5 802 408 L3 0.7 236, 86h 133, 967 0.8] 0.5 1,059,287 500,176 0.8 0.5
South Carolina.. 817,650 199, 655 0.3 0.2 356 194 0.6 0.3 95, 950 69, 397 0.3 0.2 4928, 082 202, 561 0.3 0.2
Georgia....... aer 847,426 741,160 0.71 0.8 830 701 13| 1.2 261, 856 270,220 09} 0.9 1, 360, 044 1,062,923 1.1 1.0
Florida .......... 142,522 90, 525 01| 0.1 143 52 02} 0,1 59, 384 28, 489 0.21 0.1 216,277 108,485 0.2 0.1
Kentucky .. 3,084,793 | 1,803,085 11 2.6} L9 1,077 1, 101 271 2.0 625,304 211 1.8 2, 866, 699 1,889, 030 2.4 1.8 .
Tennessee .. 774,749 496, 9851 0.7 0.5 621 423 1,01 0.8 258, 734 0.9} 0.8 , 127, 89 765, 855 0.9 0.7
Alabama .. 386, 064 364,005 || 0.8 0.4 408 332 0.71 0,6 198,647 0.4 0.5 666, 827 530, 004 0.5 0.6
Mississippi . 96, 525 181,080 || 0,1 | 0.2 113 120 0.2} 0.2 43,452 011 0.1 134,834 148,705 0.1 0.1
Arkansas........ 176, 820 134,365 0.1) 0.2 150 127 0.2} 0.2 654,718 0.2] 0.2 223, 790 164,144 0.2 0.2
Louisianga ....... 264, 647 203,440 0.2§ 0.2 201 206 0.6 0.4 120, 906 0.4 0.8 360,481 208,472 0.8 0.8
Indian Territory 11,190 . é‘g ...... 8 leeennrnn 1; ...... 3,684 ?g ...... 20,837 f.uenenaennons g‘; creene
QOklahoma....... 30,400 |.. 1} |ee..-. 82 [eeerenns 1 le..... 10, 892 .- 1) Jeenvns 44,800 |.ivacnannanat ol .

Texas .uceunee . 416,977 0.4 0.2 310 182 61 0.8 168,415 108, 535 06| 0.4 560, 574 308,971 0.5 (V%]
Central states .....| 65,779,937 | 50,950,766 || 55.7 | 54.5 || 81,762 | 28,100 |} 50.8 49,7 || 14,472,081 | 18,553,983 || 48.5 | 46.8 67,508,143 | 54,895,727 || 65.6 | B53.0 B
()1 Ue JPRPOU 12,158,802 | 13,883,262 || 10.8  14.8 || 7,274 | 8,693 || 1.6 16,9 || 8,869,550 | 4,804,763 i 11,8 | 14.9 16,918,178 | 18,068,776} 13.1 | 17.8
Michigan. ..| 7,935,269 | 5,463,720 67| 6.8 4,800 2,882 N 5.2 2,028,530 | 1,347,050 6.8 4.7 11, 206, 602 6,281, 104 9.2 6.1
Indiana .. Tl 17,718,489 | 10,077,806 || 15.0 | 10,8 §| 6,490 | 4,147 11 10.4 | 7.3 2,756,780 | 1,772,868 || 9.2 6.1 12,742,248 7,781,976 || 10.5 7.6 g
Illinois .......... 9,589,285 | 8,153,778 8.1] 87 4,855 | 4,300 70§ 7.6 2,210,722 | 2,364,591 7.4 81 9,210,379 8,047,148 7.6 7.8 W
Wisconsin....... 8,461,601 | 6,196,279 |l 7.2 6.6 3,402 | 2,840 B.5| B.0 1,620,093 | 1,301,656 5.4 4.5 6, 956, 341 b, 207,208 5.7 6,1
Minnesota.. .| 1,860,504 § 1,799,470 1.6 1.9 1,066 8 1.7 1.5 461, 295 449, 410 1.86| 1.6 1,969, 974 1,520,512 1.6 1.6 g
Iowa ..... .| 4,087,400 | 2,872,742 3.4| 2.6 1,602 1 1,382 27| 2.4 713,901 679,189 241 2.8 8,931,067 2, 802, 230 3.3 .9
Misgouri...... ...| 4,019,087 | 8,564,709 3.4 8.8/ 2,688 2,684 | 4.1 48 1,810,660 | 1,844,366 |i 4.4 | 4.6 5, b83, 304 4,691, 684 4.6 4.6 %
Western states..... 1,070,860 | 1,973,448 0.9 2.1 762 792 .21 1.4 430, 108 519, 804 1.6 1.8 1, 506, 262 1,722,242 1.2 1.7 %
Montana ........ 71,169 (2; 34,718 1. 111,780
Wyoming ....... 22,890 (2 10, 260 1. . 65, 48|
North Dakota ... 41,110 Lovrennennnn 11,761 |. . 42,609
South Dakota ... 76,780 86, 910 21,4566 0.1 86,495
Nebraska...... 151,919 811,273 72,143 112,623 0.21 0.4 248,182
Nevada ......... 4,860 leeennnnnnnn. 1,500 ... . M f...... 8,
Utah 36,674 |oeeenninannn 17,213 |. 0.11...... : 63,978
Colorado . 819,121 607, 570 132, 626 225, 925 0.5] 0.8 419, 304 723,974 0.3 0.7
Kansas ... . 271,122 |~ 975,736 102,276 152, 731 0.4 0.5 377,134 546, 349 0.8 0.6 "
Arizona . .. . 50,450 [.ovenninnnns . 0.11...... 658,010 |..covinnnnans 1y ... .
New Mexico..... 24,975 |ravasnennnas [€) T 28,600 {..cniuainenns L) TR SO Y
All other West- 5
ern statesd. ... eciiireieaaes 41,95 [ O 18,800 ||-..... [/ O { PO . 46,760 ||...--- [\ )

Pacific states...... 1,655,806 | 1,510,541 || L.4| 1.6 1,200 57|l 19] 15| e61,150] 617,09 || 22| 2.1\ 2,201,900 | 1,748,160 19| L7 -
Washington..... 101, 260 111,000 || 0.1 €1 184 90 0.2 0.2 90, 061 78,268 || 0.8 0.2 289, 068 200,188 —0. 2 0.2 :
Oregon ..... . 163,162 || 0.1 0.2 62 79| 0.1} 0.1 38, 886 62,078 0.1} 0.2 128, 426 185,990 Q.1 0.2
California 1,236,380 )| 1.2 1.8 1,004 688 | 1.6 1.2 632,208 481,739 1.8 1.7 1,874, 467 1,862,082 1.6 .

1 Tess thon one-tenth of 1 per cent,
2Incladed in * all other Western states.”
sIncludes in 1890 establishments distributed as follows: Montana, 4; Wyoming, 1.

SR B S e
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Table 7 shows that the capital in the United States
increased from $93,455,257 in 1890 to $118,187,838
in 1900, a gain of $24,732,581, or 26.5 per cent. At
the census of 1890 the Central states ranked first as
to capital, with $50,950,766, or 54.5 per cent of the total
for the United States; retaining the same rank in 1900
with a capital of $65,779,937, or 55.7 per cent of the
total, an increase of $14,829,171, or 1.2 per cent. In
1890 and in 1900 the Middle states ranked second, re-
porting a capital of $24,217,314, or 25,9 per cent of the
total, and of $27,642,686, or 23.4 per cent of the total,
for the censuses of 1890 and 1900, respectively. This
showed a loss in per cent of total capital during the
decade of 2.5 per cent, though there was an increase in
amount of $3,425,372. In 1890 the New England states
ranked third, with $9,166,343, or 9.8 per cent of the
total, and in 1900 retained this rank with $18,114,354,
or 11.1 per cent of the total, an increase of 1.8 per cent,
and an increase in amount of $3,948,011.

In 1890 the Southern states ranked fourth, with
$5,636,850, or 6.1 per cent of the total, and in 1900
retained their rank with $8,925,196, or 7.5 per cent of
the total, a gain of $3,288,346, or 1.4 per cent. In 1890
the Western states ranked fifth, with $1,973,443, or 2.1
per cent of the total, but in 1900 went to sixth place,
with $1,070,360, or nine-tenths of 1 per cent, a decrease
of $903,083, or 1.2 per cent. In 1890 the Pacific
states ranked sixth, with $1,510,541, or 1.6 per cent-of
the total, and in 1900 advanced to fifth place with
$1,655,305, or 1.4 per cent of the total, a decrease of
two-tenths of 1 per cent, but an increase in amount of
.B144,764.

With respect to the average number of wage-earners
employed and the total amount of wages paid, the divi-
sions oceupied in 1890 and 1900 nearly the same relative
positions as in the case of capital invested. The rank
was as follows: Central states first, with 49.7 and 50.8
per cent, respectively, of the totals as to number of
wage-earners, an increase of 3,652, or nine-tenths of
1 per cent, and as to amount of wages 46.8 and 48.5 per
cent of the total, an increase of $908,048, or 1.7 per
cent; the Middle states second, with 28.6 and 24.4
per cent, respectively, of the total as to number, a
decrease of 930, or 4.2 per cent, and as to amount of
wages of 29.6 and 26.8 per cent, respectively, of the
total, a decrease of $591,131, or 2.8 per cent; the New
England states third, with 10.9 and 10.8 per cent, re-
spectively, of the total as to number, though with an in-
crease in number of 620, and as to amount of wages 12.9
and 12.6 per cent of the total, respectively, a decrease of
three-tenths of 1 per cent, though with an increase in
amount of $9,801; the Southern states fourth, with 7.9

303

and 10.9 per cent of the total as to-number, an increase
of 2,360, or 1 per cent, and as to amount 6.8 and 8.5 per
cent of the total, respectively, an increase of $551,418,
or 1.7 per cent; the Pacific states fifth, with 1.5 and 1.9
per cent, respectively, of the total as to number, an
increase of 343, or four-tenths of 1 per cent, and as to
amount 2.1 and 2.2 per cent, respectively, of the total,
a gain of $44,075, or one-tenth of 1 per cent; and the
Western states sixth with 1.4 and 1.2 per cent, respect-
ively, of the total as to number, a decrease of 30, or
two-tenths of 1 per cent, and as to amount of 1.8 and
1.4 per cent, respectively, of the total, a decrease of
$89,696, or four-tenths of 1 per cent.

With respect to value of product, the relative rank
for 1890 and 1900 was practically the same as in the
matter of capital invested, the Central states ranking
fivst, with 53 and 5E.6 per cent, respectively, of the
total, an increase of $13,112,416, or 2.6 per cent; the
Middle states second, with 26 and 21.9 per cent, respec-
tively, of the total, a decrease of $59,621, or 4.1 per cent;
the New England states third, with 10.9 and 10.5 per
cent, respectively, of the total, an increase of $1,584,043,
or a decrease of four-tenths of 1 per cent; the Southern
states fourth, with 6.7 and 8.9 per cent, respectively, of
the total, an increase of $3,943,287, or 2.2 per cent; the
Pacific states fifth, with 1.7 and 1.9 per cent, respec-
tively, of the total, an increase of $1,543,800, or two-
tenths of 1 per cent; and the Western states sixth, with
1.7and 1.2 per cent, respectively, of the total, a decrease
of $216,990, or five-tenths of | per cent.

The great decrease in the Western states occurred in
3 states, Colorado, Kansas, and Nebraska. In 1890 the
capital in these 3 states was $1,894,578, and in 1900,
$742,162, a decrease of $1,152,416, or 60.8 per cent;
the value of products in 1890 was $1,636,242, and
in 1900, $1,044,620, a decrease of $591,622, or 36.2
per cent.

The increase in value of products in the United States,,
from $102,680,341 in 1890 to $121,537,276 in 1900, was
$18,856,985, or 18.4 per cent. This increase by geo-
graphic divisions was, in the Central states, from
$54,895,727 to $67,508,143, being $13,112,416, or 24.1
per cent; in the Southern states, from $6,911,107 to
$10,854,394, being $3,943,287, or 57.1 per cent; in the
New England states, from $11,217,112 to $12,751,155,
being $1,584,043, or 18.7 per cent; and in the Pacific
states, from $1,748,160 to $2,291,960, being $543,800,
or 81.1 per cent. These increases were reduced by
decrease in the Western states from $1,722,242 to
$1,505,252, being $216,990, or 12.6 per cent; and in
the Middle states, from $26,685,993 to $26,626,372,
being $59,621, or two-tenths of 1 per cent.
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The following graphic chart shows for the indu§t1'y
the comparative growth of capital, cost of materials,

and value of products, from 1880 to 1900, the unit of
growth being $1,000,000:

CARRIACGES AND WAGCONS. U. 8. TOTALS.

MILLIONS OF DOLLARS.

1900
CAPITAL

MATERIALS
PRODUCTS

1890
CAPITAL

MATERIALS
PRODUCTS

1880
CAPITAL

MATERIALS
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The following statements, compiled from the United
States Treasury reports, show the value of carriages
and parts imported for consumption from 1884 to 1900,
inclusive. Prior to 1884 the classification of these
imports included cars, ete., and is therefore of no
comparative value so far as this industry is concerned.

IMPORTS FOR CONSUMPTION, 1884 TO 1900.

YEAR. Value. YEAR. Value. YEAR, Yalue,

29,662 || 1804..euunn.o. $149,102 §181,277
19,863 249,699
7,551 256, 367
13,128 243,950
16,918 193, 890
32,807 | 1889 .. . ..., 258,249

*Annual Reports on Commerce and Navigation: United States Treasury
Depariment,

In 1884 the importation of carriages and parts
thereof amounted to $193,890, Except in 1888 this
amount increased until 1892, when the imports reached
$670,574; from this year imports decreased until 1898,
when they were $7,551, increasing in 1899 to $19,863
and in 1900 to $29,662. The increase in the last two
years of the decade was undoubtedly due to the impor-
tation of automobiles,

The Treasury reports furnish no distinctive statistics
of the exportation of carriages and parts thereof prior

to 1898, in which year the exports were valued at
$1,685,838. In 1899 they were valued at $2,047,788,
and in 1900 at $2,809,784. The increase in the three
years was $1,123,946, or 66.7 per cent. In 1898 the
exports exceeded the imports by $1,678,287; in 1899, by
$2,027,925; and in 1900, by $2,780,122. This increas-
ing volume of excess of exports over imports is a very
encouraging feature of the growth and prosperity of
the industry. (

The detailed statistics for the industry as reported at
the census of 1900 are shown in Table 8 of this report.
This table presents totals for each of the 49 states and
territories in which the industry was carried on, Alaska
and Idaho being the only ones having no establishments,
The establishments are classified according to the char-
acter of the ownership, which shows that out of the
total of 7,632 establishments there were owned by indi-
viduals, 5,861; by partnerships, 1,829; by incorporated
companies, 442. The capital is shown by separate di-
visions, and the employees are segregated so as to show
the number and total salaries for salaried officers and for
wage-earners, separately, the number and salaries of
men, women, and children, respectively, and also the
average number of wage-earners employed during each
month of the year. Miscellaneous expenses, the cost of
materials used, and the value of the products are shown
in detail by items, and the number of engines, water
wheels, electric motors, and other power in use, with

|
:
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their horsepower-, and the 7,682 establishments are

grouped according to the number of employees in each.
The following tabular statement shows the number

of vehicles manufactured, hoth by general and sub.
classes, as returned in Table 8;

CLASS,
Number. CLASS, g Number.
i
B 1,607,272 Business wagons—Continued, !
. I : D«’ellé\tfgfx wagons for light packages— - !
907, 482 Delivery wagons for light packages, -wheeled. ... 12070 1 gﬁg
' eivrt Whdots it [t Bk bl JEL
; . Ty Wi v hignt puckages, d-wheeled, heavy ........ i 26
29,802 Fli‘réltg:]ure vans and wagons, and éamvagns:' : 11,207
.................... bl
| "
. , 402 furniture wagons. .. h
Dogearts. ... 1,804 Caravans, lighgt .n'i . ; y37
Hackney carts . 209 Caravans, heavy. ...... ; i by
IOI)Y CaTLS. . 1,536 Drays and trucks, T s PR sewnrel 27
Tandems. . 72 Total ........ erasaamanaaian : 7,417
881 Drays, 2-wheeled .. R A 407
o Drays, d-wheeled ... 00000000 W
455 Trueks,Yight ..., L. : 2 060
116 Trucks, heavy......... . I 2974
339 Dump dirt wagons and earts: TTrorrenreeeer !
Total ..o, 4,898
----- 3,808 Dump dirt carts, 2-wheeled. ... . 2973
1,492 Dump dirt wagons, 4-wheeled....................0 .0 N 1,925
o R 2,361 Coal wagons and carts: R !
1~9ur-wheeled for1 or 2 per Total. oo viieain 3,155
rotal...... 780,270 Conl carts, 2-wheeled... R e ‘017
B,uggjes 513, 565 Conl wagons, 4-wheeled, , 2,258
Thaetons. ... 25,207 || Ice wagons........... U 11
Driving wagons...... 29,945 Log and ore wagons: ’
. "otal 4,980
Total.......... 3, 868 Log wagons 41508
Pony wagon 1,896 Ore wagons 74
Park wagons 2,472 Hearses ..... 797
Road-wagons 116,682 Trade wagon:
Runabouts. .. 22,747 Total... J 11,758
Sgl‘d org, stanhopes, a Laundry 8, 2-wheeled . : "54
Total, .. 8,807 Laundry wagons, 4-whecled . io2,M7
Spiders. 608 Milk wagons ... T
'S-,‘tunh()p 6,785 Painters’ and b wagons i H68
Traps . 1,466 Peddlers’ wagons, 1-horse | 817
Buckhboards. ... 9,449 Peddlers’ wagons, 2-horse } 309
TFour-wheeled, for 3 Pie and bakery wagons.. { 1,24
Totale......... 147,910 §|- Street sweepers, sprinklers, et i
Road wagons ...... 30,444 Total........... | 491
Swrreys and phaetor Street sweepe | 8
Tot 91,408 Street sprinklers, eled | 24
87,162 . Street sprinklers, 4-wheeled | 207
4,232 Garbage carts, 2-wheeled __ i s Bl
Garbage wagons, 4-wheeled .. | 114
2,645 Street cleaners' wagons, I-horse . PR |
257 Street cleaners' wagons, 2-horse ... : 23
J 2,335 Handcarts, efc.:
Vis-a-vis....... 53 L O P SO PP 8,167
Brgughams, landaus Handearts -..o...vomrrcrcrsnaiieeiiarnrraeaaaanas .. 8,153
Total .... . 4,507 Foundry-yard and lawn sprinklers, 2-wheeled,hand .__......... 14
Brougha 846 Government, munieipal, etc., wagons:
Coupes. 177 1 1,108
Landan 318 3
3,166 Police and fire patrol wagons, ete.— - !
Total coovvmnraeaennn.n bemmmecascsacreonenn PR vrreaeenn | 204
B, 695 Fire-patrol wagons....... : 31
3,971 Hose Wagons. ....eoouvias i 213
304 Police-patrol wagons i 45
349 PriSOT VAIIS . e ecveerunrnamcnersrosassamnamssnrssenmssssansmnan ! 5
: 1,071 Mail and mail carriers’ wagons and carts— |
Coaches ... 588 otal.......... T i 490
Park wagons ... 6,001 Mail and mail carriers’ wagons and carts, 2-wheeled... : }13
Mountain wagons . 4,084 Mail and mail carriers' wagons and carts, -wheeled.......... ; 377
Buckboards...... . eanrencannnas 2,538 Automobiles and other horseless wagons:
Public conveyances: Total : 3,901
TOtleeursenmeaenonenes . 2,816 Pagsenger and pleasure. . FUDRK 3,472
Hacks, ommibuses, ca Delivery and transier. ..o viiiiiicnaiiiiieeii e B -
T T U SRRt 1,567 || Farm wagons and carts: -
Hacks. ... 1,012 <Y ) ey ; 445,517
Omnibuses. 346 Light wagons and earts— 119,498
Herdies. . . 3 L S Ry ST R S 9,42
Cabs..... - . 39 Light wagons and carts, 2-wheeled.. 3,427
B UZOS . v wasmmseeen ceereinstnnmsantmsmosnnan e rannn 167 Tight wagons, 4-wheeled 116, 001
Hotel conches and opera buses— . Heavy and dump wagons, and truck 295,089
Tot)l. e iaieaniinnan, 412 B Y S T A waveasns 52,089
Hotel conches... . 245 Heavy WAZONS. .ouomounnnnariannas 11
Opera buses -... 167 Dump wagons and carts._......... e
Hansoms. -... v aan. 337 o TIUCKS..omiie e st e =
Husiness wagons: Sleighs:
LT PN PP 128,720 otal.ooeiiieniannoas sesesraseniarissssenrantien
Express and baggage-transfer wagons— One-seated, and speeding or racing—
L 1 treesanraes 19,912
Express wagons, light. - 8,201
%xpress x:_ugm}s. heavy i g.gg% e peeding or IACINg oo oo
agguge-transier wagons, light.. - , 841 HEALELL +ovrvnene st
Bnggage-tmnsfer wuéous. h%uvy .............................. 1,918 Sleds, including * boObS” . cevieeierniariinennanes

While the classes into which the several kinds of con-
veyances were divided at the censuses of 1890 and 1900
varied materially, and differed in the basis on which the
division was made, still a general grouping of the styles
and character of the conveyances can be arranged so
as to enable comparisons between the products of.the
industry to be safely made. At the census of 1890

PART IV MANF—— 20

there were reported as manufactured 1,369,254 con-
veyances, and in 1900, 1,607,272, an increase of.Qﬁs,(JlS,
or 17.4 per cent. In the following comparison the
basis is the groupings or divisions in 1900 (see Tjalale 8)
as compared with similar ones in 1890:! Family and

1 Kleventh Census, Part I, Manufactures, pages 682 to 683.
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pleasure carriages in 1890 numbered 841,305; in 1900,
907,482; increase, 66,177. Comparable items in this
group: Buggies and phaetons to carry 2 people in 1890
pumbered 359,497; in 1900, 538,772; increase, 179,275.
Landaus, broughams, ete., in 1890, 3,232; in1900,4,507;
increase, 1,275. Victorias, cabriolets, etc., in 1890,
2,728; in 1900, 2,645; decrease, 78, Coaches, in
1890 1,004; in 1900 588; decrease,416. Road wagons,
phaetons, ete., in 1890 105,008; in 1900, 124,390;
increase, 19,387. Traps, brakes,mountam wagons, ete.,
in 1890, 8,439; in 1900, 15,780; increase, 7,341. Pub-
lic conveyances in 1890 numbered 3,200; in 1900,
including hearses, 8,113; decrease, 87. Businesswagons,
delivery wagons, light trade wagons, ete., in 1890,
98,841; in 1900, 95,735; decrease, 8,106. Transfer and
other heavy wagons, in 1890, 26,987; in 1900, 43,149;
increase, 16,162. Dirt and dump carts, in 1890, 8,331;
in 1900, 19,238; increase, 10,807. The number of farm
wagons reported in 1890 was 298,851; in 1900, 415,324
increase, 116,473. Sleighs, in 1890, 87,161; in 1900,
118,222; increase, 31,061.

In cons1de1 ing the increase in the 1ndust1y the fact

must be borne in mind that in its earlier stages almost |-

the entire work of manufacturing was done at the es-
tablishment, only certain lines of hardware being pur-
chased. Gradually certain parts were manufactured
in establishments making a specialty of certain of the
component parts of the vehicle, such as rims, spokes,
hubs, ete., and, later on, wheels and carriage and wagon
bodles Fmal]y almost all parts were manufactured in
establishments making a specialty of one or more of the
parts, and many of the smaller manufactories purchase
most of the parts, generally in the white, and from these
produce the manufactured article.  In fact, there are
very few, if any, manufacturers who produce all the
parts, but purchase more or less of the same in fully or
partly mannfactured form. The census classification for
these establishments is ““ carriage and wagon materials,”
and they form, in point of fact, a part of the general car-
riage and wagon industry. The census of 1880 was the
- first at which the classification of carriage and wagon ma-
terials appeared, and the statistics for that and succeed-
ing censuses show to what extent the industry had grown
at that time, and its continued expansion. The general
statistics for the industry at the censuses of 1880, 1890,

and 1900 afford valuable information as to this collatelal
branch of the carriage and wagon industry, and are

Value of products

MANUFACTURES.

here given as follows: Number of establishments, 1880,
419 1890, 539; 1900, 588. Capital, 1880, $7,034,718:
1890, $13,028,161; 1900, $19,085,775. Number of
wage-earners, 1880, 7,502; 1890, 9,996; 1900, 15,387.
Wages paid, 1880, $2,733,004; 1890, $4,366,233; 1900,
$5,987,267. Miscellaneous expenses, 1880, notreturned;
1890, $821,743;1900,%1,202,666. Cost of materials used,
1880, $4,781,005; 1890, $7,387,904; 1900, $13,048,608.
Value of products, 1880, $10,114,352;1890, $16,262,293;
1900, $25,027,178. Tt will thus be seen that capital
has increased since 1880, $12,051,057, or 171.8 per cent;
and the value of products, $14,912,821, or 147.4 ]_')El
cent,

A combination of the statistics for carriages and
wagons for 1900, ag exhibited in Table 1, and the fig-
ures above given for carriage and wagon materials, is
herewith presented: '

Total for ST Carriage
. Carriages .
both indus and wagons. [ggtt‘z‘r!i‘gl(s)?

tries.

ishr 9220 7,632
CRDILAL. vvoenneeeaminann oo | 4187, 273 31_31 $118, 187,838

538
$19, 085, ‘775
Average number of wage-earners .. 15, 387

77, 62, 5,
TOtAl WAZES. ..oivviiiisennnnnnsnnnis $35, 802,178 {| 29, 811 911 §6,087,267
Miscellaneous expenses . 87, 464, 135 su, 261, 469 $1, 202, 066
Cost of materials used.... .| 860,724,681 (| $66,676,073 | 313, (48, 608
$146, 504 449 3121 537, 276 $25 0"7 178

" The capital invested ($137,278,618) and the value of
products ($146,564,449) show the magnitude of the in-
dustry, and considered with the tables in the earlier
part of this report indicate its prosperous condition.
In this connection it will not be amiss to call attention
to the natural effect produced on the industry by the
remarkable and rapidly increasing extension of the
electric traction systems during the last few years.
These systems connect the thickly populated cities with
the surrounding towns and villages, and afford not only
the residents thereof, but also the rural communities
through which they pass, rapid and convenient methods
of communication. Thus at & minimum expense rural
and suburban communities are brought into close touch
with the city markets, and in consequence the use of
carriages and light wagons has been largely reduced.
The introduction into such general and increasing use
of the rubber tire for light vehicles has had the effect

“of prolonging the stability and life of both wheels and

wagons, and of largely reducing the cost of repairs.
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TasLe 8.—CARRIAGES AND WAGONS:
i District
gl"‘;tt‘fsd Alabama.| Arizona A;gg.n— California.|Colorado, Cméﬁ?c“ ,Eglrfé of %c;lum- Florida.
g g . * 2.
1§ Number of (ismblishments PP feraaaseiiaes 7,632 49 5 40 228 48 117 36 21 47 I
Character of crganization:
2 Individual g ..................... 5,361 33 8 26 172 30 80 26 16 39
3 Firm and himited pﬂrtnushlp. 1,829 18 fevcrannsns 13 50 12 27 8 bi) 8
4 Incorporated cOMPANY .. .cveresess 442 3 2 1 6 6 10 20 PR PN
Capital: ‘
5 TOURL o v vvvnnemeasmmassranmnanreeaaesaeen vanenann 5118,187,5838 || §386,064 | $50,450 | 8176,820 |§1, 474,424 } §319, 121 1$5,010,816 | $423,689 | $141,306 | $142, 522
6 Lan 913,700,705 || $16,640 | $12,000 | $17,827 | §327,821 | §62, 600 $357, 694 | $06,920 | $49,800 | $24,075
7 BUIIAINEY. eeermvnmmrennsnanesvanraasnnns $19,87 78,684 || 839,670 | §11,400 | $29,957 | §280,680 | $62,600 | 755, 588 | $71,150 | $48,800 | $29,040
8 Machinery, tools, and implements........... $11,028,188 || §32,297 5, 39 £35,518 | $228,725 | $37,890 $601,0662 | $31,135 | $11,625 | §22,54
9 Cash and SUDATiEs. ..oovveeanianiiieannnn $73 580, 261 || $298, 857 | 921, 7()0 $98, 518 | $687,748 | $156,081 ($3,205, 882 | $254,484 | $31,08L | $66,862
10 | Proprictors and (irm members ....oovivenvarreaens 9 857 88 b} 274 88 137 - 40 27
galaried officials, elerks, ete.:
11 Total number ....... [ P, 4,302 24 34 11 137 11
12 TOtR] SAIATIEH. v v ccvnenreminrnsesrannnanas $4,073,032 || $15,985 | 1,180 | §2,800| $87,970 $10,960 | $168, 881 $9, 508
Qfficers of corporations— !
13 Number..... P Creerrannanen 736 [: 31 PR PPN 7 9| 14 3
14 CAIATIES. e e ceaaoscnnnreereannmnneasacans $1,218, 266 $4,900 |oeevnriiidiimenans $13, 500 $9, 460 $37, 630 $4, 900
General supermtf_ndents. munager‘s clerks,
ete.—
i5 Total NUMBET «eveerviiiiaaaiiaines . 3,566 21 4 5 27 2 123 8 2 3
18 Total salaries..... eviesnenenriaaianran $2,855,606 {1 $11,085 | 81,180 | 82,800 | $24,47 $1,500 | $120,746 $4, 606 $1,212 | 92,100
en—
17 Number ...c.coaeeeen.ae PP 2,988 20 4 b 24 1 101 6 2 3
18 W BAlATIES. cevriririraeereieeaeonans $2,615,284 || 10,605 $1,180 | 82,300 § 928,033 $780 | $115, 062 $4,150 | . $1,212 | $2,100
omen—
19 NUMDbEL «eivvnvneienirannaneannan 578 T focaameeoneferanacnnan 3 1 22 2.
20 Salaries........ laemsenoan PO, $240,382 $480 {ueemavanns]mnannnanes 81,442 $720 $5, 694 #4566
Wage-earners, including pieceworkers, and total !
wages: .
21 Greatest number employed at any one time 79,947 496 27 184 1,294 22 3,124 204 160 168
during the year.
22 Least lﬁumher employed at any one time dur- 49, 631 321 22 118 810 160 1,559 181 138 129
ing the year, :
23 AVETAZE DUMDET vorteneneaiaciaiiainnennes 62, 540 408 25 150 1,004 191 2,192 224 164 148
24 WAZES veeecnrcnmennszonsaeacrasmmraanonsorannns §20,814,911 || 128,647 | §17,396 | 54,718 | 952,203 | $132,625 81,208,096 | §104,807 | $71,382 $59, 384
Men, 16 yearsand over—
26 Average DUMDET «ovvvnvvarrveneorranens 61,281 394 24 150 978 187 2,184 219 168 141
26 WAEES. o evarnnnnnnaraaaanaaanennssn | 820,492,195 {| $126,609 | $17,386 | $54,718 | $527,447 | §131,685 81,204,443 | $103,830 | $71,128 §58, 874
Women, 16 years and over—
27 Avemge NUMDBEL . vuevrinrremaraneannns =L s | [P R, [N TR 1 7 3 1
28 WHEES .o vrmeeenracnnaenas ceanereeens $249,976 {|.everernne]iemnmieniadonaaaaiiis $240 $3, 445 $748 §364
Children, under 16 years— .
29 Averuge ha1b i1 ]:) IR 413 14 I PO, 26 3 1 2 ' 1
30 WABES e e eermmnrmrnnnnsestsannnnaanas $72,740 $2,038 $60 {....ouuin . 84,756 $700 $208 $220 8254 8146
Average number of wage.earners, including piece-
workers, employed during each month*
Men, 16 years and over— .
81 JANURTY +enerenrs - 67,281 364 23 139 848 166 2,272 193 131 146
32 February.. 60,433 864 23 135 867 174 2,481 193 141 145
33 MATCH . veeeenaenriniannarecnnanes 64, 632 380 23 185 933 194 2, 684 232 149 144
34 N 3 P 68, 511 383 24 149 1,041 215 2,879 266 182 189
35 S 69, 815 390 24 154 1,118 204 2,998 2569 183 139
36 1 4L T 66, 807 410 25 1560 1,116 199 1,705 229 166 134
37 JUIY et veee e e sanns 61,760 395 25 151 1,087 201 1,768 228 161 184
3 AVGUSE e oiee vt 59, 438 398 24 162 1,083 190 1,842 222 151 132
3 BePLEMDbEY .. oeeivvavannnrermaaaas 58, 303 440 26 168 1,019 193 1,882 213 161 138
40 L] 310 1T R 56,424 418 25 158 950 181 1,870 216 160 149
41 November..... B5b, 798 411 24 153 880 172 1,929 108 140 147
42 December 56,140 883 24 AR A1 846 165 1,996 191 146 145
Women, 16 years and over— .
43 JANUATY « oo vesoniene ree 843 1 6 3 1
44 February 903 1 8 3 1
45 March ... 983 1 9 8 1
46 April. 1,006 1 11 3 1
47 May . ,021 1 11 3 1
48 June. 969 1 5} 3 1
49 July . 865 1 B 8 1
60 August 783 L b 3 1
51 Septemb 782 1 5 3 1
62 October 670 1 5 3 1
53 Navember . 659 1 b 3 1
B4 Trecember 712 1 6 11 1
Children, under 18 yems—-—
B85 Jmnmrv ........................ PEPP . 379 3 1 1 1 1
856 February . 385 3 1 1 1 1
&7 March.. 417 3 1 9 1 2
b8 April 435 3 1 2 1 2
59 May .. 458 3 1 3 1 2
60 June. 466 3 1 2 1 1
61 JUIY civriiiiineiie e 446 3 1 9 1 1
62 AUGUSE covvriiiirnnanzmnnans 431 3 1 2 1 1
63 September 401 3 1 2 1 1
64 Ocrober... 390 3 1 1 1 1
65 November...cooueverreraacaenns 381 -3 1 2 1 1
66 December ..........0. tketvarssnsraceanasaaan 378 3 1 2 1 1
p. l\Iisglg}hmcous expenses: 5 .

. ota eeae 6,261,469 0,928 | 81,507 | $8,121| 99,663 | 10,917 | $161,571 | $18,230 g, 602 7,797
68 Rent of works . . 81,362 415 || 86,500 |...onr.... §1,004 |  $45,670 1500 | $92,708 $§£6, 080 §5: 055 34: 115
69 Taxes, not ineluding internal rev €609,410 || 82,876 $773 | $1,334 | §10,508 | 93,408 | 18,880 | 92,247 8553 | §1,036
70 Rent of offices, insurance, interest, and 4,934,434 || §81,177 #7384 | $#4,611 £33, 985 $6, 960 3117 547 $9, 902 $2,159 §2,287

sundry expenses not hitherto .ncluded.
71 Contract work............ SN $224,210 275578 PR $272 49,410 §950 $2,407 Loooevnnns 23721 T8 R,




CARRIAGES AND WAGONS. 309
BY STATES AND TERRITORIES, 1900,

Indian i
Georgla. | Ilineis. | Indiana, | Terri- | Iowa, | Kansas. [K ky,| Loulst- i Mary- |Massachu- i {inne-
tory. entucky. “gne” | Matne. | Y- [MOSRN aichigan. | e | G | Missouri
182 07 276 9 211 78 151 9 165 178 388 299 104 30 gl 1
90 266 159 7 141 5 3
CAIE 1 | {1 A N I T 1 R B | A
35 | 36 {eeenn.. 15 1 7 1 Y . n i ] g g1 3
$847, 426 190, 530, 236 ($17, 718,489 (811, 100 81,087,400 | $271, 122 (93, 084,793 | $264, 6¢ 5 7
$841 008 (81,215, 404 | 82,165,700 | $900 | $338,147 | 820,785 | #271) 364 B350 550 | Yo a0 | B30 04 189,501, 000 | 97,900, 209 G100 001 | MO 0T 2
$191)884 (61,400, 266 | $3,820,474 | 82,225 | $451,061 | 55,510 | $463,811 | 45,580 | $118,350 | $173, . g sabet) 8
. . X ,350 | 8173,255 | $753,697 | §944,508 | 321,456 | $20,020 | £556,613 | 7
$107,339 | 794095 | - $967,807 | $1,075 | §501,280 | $44,125 | 207,803 | $41,486 | $71,508 | §97,46 | $614,069 | §o09,651 | $215,456 | S17.810 | $314,933 | 8
B0b1, 05 160,122,550 (511,200 493 | §6,000 92,708 $53 | 811,702 f0, 100,725 | sl a1l | 9365478 | sion 28 n, e | 5,50, 900 91, 10787 | 865,743 enea, 7| o
- 452 462 | 10
39 340 599 [o.nnen. 140 21 122 18 16 27 141 401 50 4 190 | 11
§91,024 | $a40,128 | 583,062 |\1111I| $112,704 | $12,850 | §116,935 | 8,350 | 10,100 | $20,356 | $115,885 | 362,498 | 40,724 | 93,500 | 210,305 | 12
4] /b 89 |oavueen. 28 3 12 [ 30 O 5 17 62 19 3 65| 18
$7,000 | $100,781 | $185,807 |.-222100| 87,086 | 93,600 | #30,782 | 84,275 |11l o e5,420| 825,400 | 905,320 | 820,185 | 82,000 $97,621 | 14
a3 085 510 |-ooe- 112 18 110 8 16 22 124 339 1 2
28,124 | $245,607 | $398,506 |-...oo - g4, 708 | 89,980 | 986,155 | §4,081| $10,100 | $14,030 | 800,08 | So40,38 | s20,5% | 81,500 ‘112,788 | 16
81 242 410 [oeanenn 88 14 97 8 14 9 % 57 2% 2 w0l 17
§21,054 | $226,404 | 6849,100 [121000 $04,693 | 87,350 | #79,039 | 4,084 | 99,850 | $14,550 | 79,620 | 8217,457 | 927,404 | $1,500 | $102,491 | 18
2 48 100 |.ennne 24 4 18 eernennen 2 2 29 82 R - 24 19
$L,170 | §20,1563 |  $40,466 |..o..os 10,075 | 91,900 | 86,61 |11 250 |  g386 | 10,656 | 991,601 | 82,185 ...l 10,203 | 20
1,010 5,608 7,006 14| 2,08 209 | 1,996 951 510 980 | 5,998 676 | 1,30 ) s34
700 8,080 5,276 7| 124 06| 1,448 242 303 73] 2,619 3,59 865 o] 2,008 2
530 4,355 6,480 8| 1,00 289 | 1,677 201 339 g | 3,1m 4,800 | 1,000 us| o5e) o
4201, 850 |92, 210, 733 | §2, 766,760 | §3,084 | $718)00% | $102,276 | $625,304 | $120,906 | $173, 834 | §389,045. 81,708, 164 | $2,008,880 | 461,265 | 43,452 §1,810,500 | 2
822 4,270 6,284 8| 1,08 253 | 1,698 085 837 85! sl 4fs| 1,08 m| 2502
§201, 056 (52, 181, 092 | $2,702)705 | §3,084 | $704,G80 | $100,980 | 816,812 | $119,835 | 173,084 | $387,765 (81,704,006 | §1,986,982 | $456,247 | $13.452 81,200 522 | 26
..... B4 108 |........ 2 1 £P 1 R [ 16 130 27
LI sen,ens | genelL il N wnase|  8s00 | 88,405 LIl 50 o1 es188 | 840,703 $13,96 | 2
8 21 Y R ‘5| B 35 6 1 W ieene- 5 211 29
8800 | 7,155 |  SLI74 ool 8,760 | 81,046 |  §6,087 | €1,07 | 200 | 82,184 |.......... 8555 84,072 | 0
- 794 4,027 1,450 196 1,407 287 301 74| 2,949 4,643 2,094 | 31
819 4,272 1,670 so7 | Lad 275 325 726 X 5134 %308 | 32
858 4,670 1,736 a8 | 163 288 369 72| 8w 5,308 2703 | 83
850 4,856 1,628 27| 1,60 259 396 865 | 358 5,559 2745 | 34
804 4,828 1,667 250 1, 28 417 901 | 3,685 . 2,829 | 35
811 4,629 1 a1 | 1,702 278 393 912 | 3,567 5,138 2,839 | 36
784 41005 1,732 255 | 1721 269 307 &5 | a1dd 14,537 9702 | 81
803 41260 1,760 o2 | 1,678 271 301 g0 | 2,87 1084 2,641 | 38
8ld 4,077 1732 255 1 1,060 805 28 §19| 2.8 4015 2,567 | 39
863 810684 1,661 243 | 1,698 810 30 767 | 2,639 2146 2,367 | 40
531 81871 1,570 212 | - 1,857 289 318 25| 29 4,403 2169 | 41
808 8,960 1,509 18] 1, 281 295 N7} 289 . 2,087 | 42
25 1 15|, 1 17 136 36| 43
86 29 1 17 [0 1 17 118 a4
61 53 1 17 1 17 160 15| 45
4 1 17 | 1 i1 158 45| 1
67 3 §
GO 87 1 17 1 19 187 52| 47
78 3 1. N 1 16 142 51| 48
60 i 1 15 1 14 127 41| 5
50 40 i 1| 1 12 105 41| 8
47 35 I 2 u 102 42| 51
b N 7 - 7 Tl
& 5 i 9 i 7 163 31| 5
41 19 1 il 1 17 118 33 b4
3 36 5 1 1 19| 8
7 & 8 4 36 8 1 4 16, 5
8 80 1 5 36 § 1 4 w0
8 82 '3 9 %5 5 1 4 21| o8
8 28 8 9 36 5 1 5 51 %
7 35 9 7 86 b 1 g 21 o
8 a3 8 7 36 8 2 8 AN
8 a2 7 5 a4 7 2 8 2 o
8 28 4 ] 84 8 2 7 2| 6
7 32 4 5 84 7 2 4 wl e
1. A I : 815
9 p .
4 s12 05,260 | §14,806 | 846,351 | $195,500 | §101,819 | 83,443 | SBLIA) T
s, | gogmogs | smo | g gag,700 | 80,418 | gLATI) SILUE | SR SO Snrae | mum| el S $92,603 | 68
$10.420 | $322,125 | ga7,332 | #40 | $19,378 | §n,86L| 3 8 ) 4 uras ) i) SR alon | dnoni) o
68380 | BHL,283 | Go7,044 | 10| S24471| 82,388 §I2d0d) L 752 | $4,818 | 85, 62; o139 300 a6 6o | 3379 | S1130| 128,880 | 70
426,108 | $852,625 | $567,026 | $270 | $198,475 | §9,512 §118,625 | . §4,047 | $11,890 | $13,30 ) s )
: . ; 8 12,187 | 71
gi20 | - #8,6021  gs,80 ... dosamnl s2e7 $500 s | s2,088) sner2l somel semel 8281 891 SN
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MANUFACTURES.

Tarie 8.-—CARRIAGES AND WAGONS:

. District
g&‘fgf Alabama,] Arizong., A:él;g.n California.[Colorado. co’éﬁ%_cti 35%3 f%?}xum- Florida.
Materials used:
TOtAl COSt.errisvrennanens .1 856,676,073 || $230,397 | $16,398 | $103,666 | $715,207 | $148,606 |$1,532,851 | $113,496 | $57,028 | $97,683
Lumbe rfeet............ 257,081,542 || 678,800 88,000 | 646,000 | 2,203,640 64) 700 | 1,771,883 | 408,744 | 153,500 | 454,000
Cost, 38,940, 823 36,617 | $4,550 | $17,280 §119,702 | $27,012 9, 153 | $12, 697 $7,240 513, 949
Iron and steel, pounds .. 353,534, 958 |12, 935,900 | 147,000 | 979,730 | 6,539,201 |1, 366,875 | 5,968,485 | 690,468 | 006,500 | 632,200
{757 A T LT LT 11,892,442 11 §101,230 $5, 32 $32,810 | $240,206 3,882 | $193,871 19, $17,783 | 36,124
Carriage Lhardware, lamps, and mountings..| §3,542,629 $6,913 $150 36, 250 #24, b §6,020 $00,879 | §12,866 1,603 $4, 259
Paints, oil, turpentme, and varnish......... 94,048,383 || §22,0606 $050 | $8,704 | §50,778 | $12,268 $98, 581 $9, 660 $8,726 7, 717
Enamel, rubber and other carriage cloth. .1 $3,165,987 $4,421 $525 81,125 $28, 562 3,010 | $104,381 7,720 $8,395 $2,346
Teather, ..... s Cereenreeenaas 93,538, 719 $3,281 §125 | 81,975 | §22,781 $2,446 6,4 §10, 343 1, 50 1,338
Rubber tires. .| $2,267,224 $4,610 |.oounnnn.. $4,600 | $87,6837 $7,406 | $168,672 $2,004 $935 $714
Carrxags, hodies, purchased, number. 443,017 53 5 41 g i 4 104 2 V8
............................ $1, 740, 860 $959 50 $589 81, 4"0 $707 $106, 032 $1,136 21 $724
Wagon bodxes, purchased, number. 26, 0! 16 7 600 BB le.e.e..... 1, Of 8 1 [
.......................... #3844, 437 $168 §70 1 86,000 #1, 415 vereene---| $182,627 $250 §18 $24
Tops. purchased number . 39,730 84 9 62 35 298 7 31 162
..................... ee $280, 223 §806 |+ $120 $522 #3, 479 77 $8,185 $70 $404 81,722
Wheelq, purchased, numher .| 8,670,780 11,618 64 1,928 9,18 3,132 18, 923 b, 886 1,081 7,108
.................... .| 95,412,212 3”6 361 $225 $4,823 $30,006 | $11,225 $060,861 | $11,845 $4,476 | $11,933
Ax]eq und springs, purchased .| 84,504,828 &6,566 $400 | 86,040 $37,198 §6, 264 $36,166 | $10,175 $2, 653 3
....................... ... $1,024,255 $4,151 §1,450 | $3,378 | §32,020 35, :18 $50,493 $2, 004 $1,817 $2, 527
Rent of powerand heate.....ooeeiennienen.. 2496, 871 $6! $120 £100 44,21 $8 $612 feearerenns 44
Mill supplies ............ §216, 647 $259 |.ieneannn. $453 $3,708 3225 $11, 240 $284 $11 $187
All other muterials. . .oooiiiiiiiiiiiia §4,479,883 §9,713 758 | 45,016 $50,502 | 99,603 | 276,069 £9,102 #6,168 £3, 800
Freight....covevnieeennaanns crrriraseerresen §1,190,1580 $1,581 $1,585 | §3,140 $22,346 $5,604 | $2d4,417 $2,749 §67. #4, 169
Products:
Total valle...seecrneeenanaas [ETTTPPRIN 8121,537, 276 §556,827 | $53,010 | $228,790 %1,874,467 '$419,304 |84, 205 723 3310, 865 $191,545 | 8216, 277
Family nnd pleasure carrmgeq humber ... 941 22 839 2,477 169 210 p 404
VAIMIE 1 eereinreeneranrernasnraoessnnnans $51, 504 176 $50,538 | §8,100 | 857,978 8290 208 | 28,690 81, 014 179 3141 996 83,715 | #21,669
Public vonveynnces ‘number e 2,816 [ PPN I {11190 PR 170 E: 3 PO, 42
Valte oo eieaerinnaees .. 81, 147 (‘30 3 0 {1 N N FOR $21,046 [...o.alne $115, 450 $450 |aueniennns $9,118
Business, farm, Government, mummpal 575,351 9,546 47 1,251 ,396 1,013 1,427 1,302 222 1,703
ete., wagons, number.
TVAIUC - eevaeemameneeaennzeesanensnans .| $31,480,157 {| §368,935 $6,575 | $77,085 | $321,284 | $108,650 | $142,974 | $78,641 | $38,910 | $76,293
Automobiles and other horseless convey- 3,901 {loeeueneean]enen PR Cerenes B leciicinans 898 1..... PPN IO .o
anceq number.
VAHE . oo vnneierarannonraens PR $4,0680,276 $6,660 |-aviienn-n 81,892, 092 #1, 6500 feeeeerane
Sleighs und sleds, number .. . 118,222 21 22 267 b 20 PR O,
Al ceei e .| 82,824,600 |{.-........). #3501 $1,618 | $12,016 BB [vemnverenfonnennanns
All other pmducts wrrresaseevens .| B, 208 380 || $11,438 3.......... 615 887 | $142,012 | $27,345 | $421,499 $6, 800 $1,646 | $16,464
Amount recelved for repalr L0) ) SR 425,192, 057 || $124,276 | $3,335 | $73,840 $1,002, 801 3958, 101 $607 513 §81,893 | $147,875 | 992,786
Kinds and quantities of products:
Family and pleasure carriages—
Aggregale . .oeeeiiiiiniiinnnns P 907,482 941 22 839 2,477 169 2,946 1,210 24 404
Two-wheeled-—- .
b 03 7: ) RPN 29, 302 17 1 18 720 3 129 15 [ceesnannn- 31
Carts and cars. 24,994 13 1 16 706 .
(€311 RPN 455 O P 2 2
Su kles and skeleton carts ...... 3,853 | 25 PN 12
Four-wheeled, for 1 or 2 persons— )
L1 R 780, 270 7 19 109 1,870
Buggies .. 71
- Phactons............
Driving wagons.......
Pony and park wagons
Road wagons........
Runabouts ...........o...
Spiders, stanhopes, and traps
Buckboards .........ccccocinaaan.
Four-wheeled, for 3 or more persons—
Total cevevrnrnnnnns caverareennan
Road wagons..........

Surreys and phaetons .
Victorins, cabriolets, and vie-
a-vis,
Broughams, landaus, ete........
T:iaps, spiders, bmkes, and tal-
yhos.
Coaches covvvvrvenerennvanes veae
Park wagons......
Mountain wagons.
Buekboards
Pubhctc?nveyance.s—~
PO v cevneeiecanremansiiiiesrasieasesnnanas
Hacks, omnibuses, cabs, ete .
Hotel coaches and opera buses .
HanSOMS . eeerearerrenevensernnens R
Business wagons—

Lo R
Express and haggage-transfer wagons ..
Delivery wagons for light packages.....
Furniture vans and wagons and cara-

vans,
Drays and trucks. .....coooeniineenenan..
Dump dirt wagons and carts
Coal wagons and carts
Ice wagons
Log and dre wagons.
Hearses.......o... vees
Trade wagons.
Street sweepers and sprinklers, and gi
bage wagons and carts,
Handearts, €1¢ ....oovviiiiiiieananainn.
Government munieipal, etc., wagons—

Total
AmDbulaneeS. oovviiiiiinaneaaaiies
Police and fire patrol, and hose wag ns’

and prison vans,
Mailand mail earriers’ wagonsand carts.
Aut’oi‘mtobllles and other horseless conveyances—
ota
Passenger and pleasure..
Delivery and transfer ................
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BY STATES AND TERRITORIES, 1900—Continued.

Indian ' . R L .
Georgia. | Illinois. | Indiana. '{errL Towa. | Kansas. Kentucky. Lg‘léﬁ' Maine. l}g‘l”g' Masg%&hu- Michigan, I‘gt)“tge' I\glipsilf" Missouri.
ory. : . L i o ‘

§545, 587 |84, 360, 269 | 96,086,043 | $5, 799 (#1, 863,998 | $150, 693 '[$1,500,815 | $132,072 | $274,772 | $377,296 1#2,585,363 | 6,616,081 | $877,885 | 46,425 92,783,960 | 72
3,207,106 126, 646,006 | 37, 783, 835 685,450 {14, 539, 600 (120, 000 11,500,000 1,209,400 | 3, 434 900 | 29,689, 646 | 6,715,900 {1,819, 800 (10,280,032 | 78

63,884 | $940, 667 81 361, 450 $24,206 | $508, 476 921,540 | §39,248 | $45, 040 $228 794 8772,169 ¢ 251, 664 $11,516 $322, 668 | 74
4,219, 866 126,296,426 32 958 051 1,227,260 18,559,436 | 914,200 |2,171,526 3,047,590 (13,817,268 | 38,998,969 | 8,079,633 | 546,500 {18, 985,662 | 76
3182,512 1,003,849 | $1,396, 812 $41,886 | $497,239 | $306,846 | $72,664 | 3101, 900 8447 750 | §1,048,718 | §305, 907 $20, 007 122,747 | 76

$31,460 | $249, 886 3470, 855 $5, 844 §39, 500 $0,798 | $16,132 | $16,748 8235. 723 $385, 222 §21, 608 3790 [ $191,963 | 77
$48,801 | $287,960 |  $419,090 B13,000 | $128,358 | $10,403 | §20,125 | $33,249 | §204,414 $520, 932 863, 624 §3,463 | $160,615 | 78
$15,848 | $195, 796 $423, 035 $8, 910 $30, 664 $7,176 | $17,831 | $17,982 | $1066,631 £436,249 $13,118 763 | 8147,212 | 79
$32,680 | $230,075 $392, 737 $6, 106 $56, 737 $5,276 | $17,103 | $15,881 { $149,104 $436,879 §19,214 $484 | £280,008 | 80
$9,346 | $104,808 $226, 617 $4,478 $20, 747 $4,635 | $13,076 | $11,490 | §227,008 72, 231 811,851 [..cemnnaan $111,926 | 81
316 11,820 48,388 1. 5 , 625 b 247 3,4 156, 922 12 2, 2 82
#1,646 §568, 005 $164, 007 $1,970 $18,799 $100 $4,100 | $14,786 | $124,169 $478,241 $2, 821 $80 | $125,189 | 83
69 320 948 445 11,840 21
§355 $4,188 $4,020 §280 $1, 266 §245 210 #3,192 $7,887 $41,920° §2,702 $210 $7,114 | 85
291 1,850 ) 203 40 1 61 900 2,180 82 18, 695
¢1, 590 $14, 690 $5, 447 $1,048 82,777 §361 §1,136 $3,392 §12, 987 $13,770 42,572 $579 $96,802 | 87
37,000 157,885 582, 280 5,018 39, 354 3,254 14, 574 13,825 67,634 774, 968 21,143 507 219, 311
£90,022 | $278,181 §623, 260 $18, 994 $60, 898 | §18,117 | §33,066 | $44,000 [ §248,482 $054, 663 43, 921 $1,190 | $280,148 | 89
847,606 | 286,488 $650, 8156 $7, 856 $48,900 | $12,208 | $14,008 | $31,890 { $147,842 9, $30,511 $1,278 | $239,813 1 90
$10, 855 $66, 819 $103, H32 #5, 304 $16, 793 $4, 846 $7,075 , 276 46, 7 $84,799 $23,130 §1, 936 $46,836 | 91
1,025 $18, 669 $214 $454 $1,113 $1,542 $423 $16, 461 $3, 202 93,869 {ovemeo..- 86,042 | 92
$2, §18, 700 $27,014 $1,190 £8, 314 $600 §615 $786 $5, 580 $17,243 83, 891 $215 86,866 | 93
$492, 845 | $442, 631 3678, 582 &7, 301 $44, 028 $6,183 | 10,400 | 823,862 | $296,912 $491, 882 $3L, 567 $3,006 | $243,339 | 94
811 971 | $104,874 $187, 970 $285 841 806 $5, 42 3516 870 $1,635 $6,041 | $4,008 $19,447 $118,712 #46, 515 3499 $46,289 | 95
$1, 300 644 (80, 210, 879 1§12, 742 248 (820,887 |§3,931,067 | §377, 131 $2, 866,699 | $369,431 | $719, 8569 181,086,473 6,118,121 1§11, 205 602 $1, 959, 974 $134, 384 |95, 583 364 | 9
0 1, 765 69 20, 848 1,447 11, 806 803 2,813 3, 390 1 013 193,831 6 235 2,841 | 97
%27 400 83, 104 892 6, 961 607 84,195 |81, 436, 8213(1) 397 lg% 8()55 2-Ig 329,363 $269, 393 8249 7% 31, 890 gig §7, 430 449 8350 140 $10, 193 82, 799 318 32
87, 575 §30, 640 $18, ()05 eeee-eaal 928,800 #4, 5695 $2, 2056 $800 $1,350 | 3,120 | $210,700 [--1i.l...... $3, 82" 8400 §24, 550 100
11,560 56,545 94,417 28 31,808 1,270 89,375 1,429 1,190 1,403 4,044 50,014 16, 959 910 24,721 101
$478,012 (93,154,975 | §4,371,618 | §1,880 [$1, 660,217 | $80,520 |$1, 662,557 | $128,076 | $88,195 | $109,848 | §637,051 | §2,065,940 | $828,071 | $46,5685 |§1,402,015 | 102
. taveeraanen 671 11 P reresanans 1 1 12 25 1,178 leeiiiane, Y P Y 28 1103
§768,777 emammesae 3500 $1,000 | §12,500 | $55,600 | $779,650 | ..o ..oifeceaaoililiiionas $29, 600 | 104
, 889 24 40 2,821 81 882 170 1105

51,255 |.

. §362 $l, 188 $—100 * 8§94, 094 #1,415 | $80,741 $849, 955 83,204
$44,428 | $585,058 |  $0630,318 | §2, 510°] $204,760 | 26,248 81‘14 126 | 823,125 | $31,7956 | 820,775 ; $354,073 §205,157 $169 981 | 819,074 | $166,982 |107
$298,229 1§1, 654, 522 $675, 046 $12 252 | §468,877 | $108,238 8400 784 3190 766 3222 526 | $526,084 (82, 165, 359 §574,101 $-168 823 | 58,080 $1,167,695 (108

7,622 51,030 141,755 59 20, 848 1,447 11, 806 808 2,818 3,829 11,913 103,331 6,870 235 52,841 | 109
93 © 3,208 4,220 1 159 85 886 71 28 368 * 478 7,909 880 29 39 1110
93 3,044 4,218 1 154 70 232 55 3 845 464 6,967 792 29 27 1111,
...................... 3 2 e O ey 10 foaiiise 9 13 joeercnrenaan TB Jervenennnn 7 |12
........... L O [, 5 16 104 6 25 14 1 1,032 18 loeianennan b (118
7,216 38,788 111,419 67 17,944 976 9, 858 191 1,712 2,301 7,017 150, 300 4,586 199 49,260 |114
6,562 28,308 77,925 27 14,554 547 6,844 137 628 1,563 2,463 95 819 2,318 64 43,449 {115
100 1,833 6,042 I........ 195 79 652 20 81 99 292 1 319 62 Jouenanenas 1,296 {116
33 1,434 3,565 7 161 52 299 12 391 79 894 8, 281 319 4 639 |117
25 122 767 1 22 8 16 1 4 22 418 260 3 442 1118
. 468 6,120 21,139 22 2,946 191 1,976 17 474 354 1,080 39,737 1,724 129 1,901 (119
13 © MO 1,049 1..uen.s 86 69 4 eenniinan. 8 187 967 8,522 64 [aeeiienn. 842 1120
19 393 769 |eovese.. 28 19 27 8 76 48 1,850 677 87 Jureenaannn 630 121
6 238 178 |ovevnn . 2 13 140§ 1 110 49 43 689 42 2 61 {122
313 9,034 26,116 1 2,746 386 1,612 41 b13 B70 4,418 35, 032 905 7 3,542 1123
121 1,903 2,491 \........ 4 . 69 ! -8 251 148 - 982 10, 565 630 5 119 {124
143 6,670 22,667 1 2,165 97 1,488 9 61 266 1,030 20,728 71 » 2 2,686 [ 125
39 262 24 |. 7 8 . 492 64
8
7

’ 25 1,178 |.. 28 | 154
12 1,156 25 | 166
1 18 3 1156
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TaprLe 8.—CARRIAGES AND WAGONS:

. ; District
g&it'fsd Alabama.| Arizona, Agl;;n- California.{Colorado. Co%ﬁ?}m 33312 of %(;}Lum~ Florida.
Kinds and guantities of products—Continued.
Farm wagons and carts—-—
167 TOtAl oot eneiiimerernerimermcmmemenaanian 445, 517 8,677 770 426 456 207 187 1,200
168 Light wi agons and ¢artS .o.oi..... . 119,428 192 184 58 89 106 80 1,062
169 Heavy and dump wagona and trucks.. - 826, 089 8, 485 586 868 417 101 107 138
Sleighs and sleds— . .
160 otal ....cooeins resmrermsacesraersannaeennn 118,222 || o 21 22 267 2 I
161 One-seated, and speeding or racing . . . 99 [ 2 P OO
162 Two-seated ..ooveenerenoaeie oo 63 P RN A .
163 Sleds, horse, ineluding “*hobs " . 1 SO P A
Parts manufactured, not included in above—
164 Carriage bodies, number 1 1,260 12 [ecieennn.n 33
163 Wagon hodies, number ............. 34 65 3 360
166 Tops, number ..... e . 6 75 21 12 100
167 Wheels, number........ e meeesnrarareraants 149 723 377 1,266 16 12,287 [ieeenennes 2 285
Miscellaneous—
168 Parts manufactured, number............. .- 2,009 floerspernniforninnaanfanns g ) N 50
Comparison of products: : o
. 169 ~Number of establjshmentq reporting for both 5,859 30 B 29 181 40 100 28 20 87
rears,
170 stilu(_ fOr CENSUS FOAT teovvrrienneiunaenrianeanas $101, 995,079 || §4561,035 | $53,010 | §183, 0066 81,587,988 | §336,837 82,144,876 | $240,886 | $186,570 | $179, 818
171 Value for preceding business yenr .............. $88,871,748 || $389,661 | $42,114 | $140,731 i§1, 363,158 | §288,695 [§1,786,220 | $217,121 | $159,145 | $143, 804
Power: '
172 Number of establishments reporting............ 1,802 8 2 7 52 7 48 7 1 4
173 Total NOYSEPOWEY. <. ovemereiiiecncaacicranianan 54,309 263 Y 160 526 113 1,795 108 25 87
Owned—
Engines—
174 Steam, NUMbeT. . vieusreannanncennnn. 1,226
175 Horsepower.......... - 41,487
176 Gas or gasoling, number . . 851
177 Horsepower PO, 3,325
178 Water wheels, number. . 130
179 Horsepower........ 3,189
180 Electric motors, number . 146
181 Horsepower ........ 2,554
182 Other power, number . 10
183 HOrsepoOwer ..vovvevn-. meneseereenes 808
Rented—
184 Electric, horsepower 2,688
185 Other kmd horsepower 768
186 Furnished to other establishments, hors 545
Establishments classified by number of persons em-
gloyed not including proprietors and firm mem-
ers:
187 Tatal number of establishments
188 No employees ......o.e.en.
189 Unders..........
190 5to20.. cees
191 DA (751 [
192 61 to100............
193 101t0260 «ovuuunnnes
194 25110500 ...........
195 501t01,000......... .
196 Over1,000......cciiiiieiedinnenanninsnnnas,
[
Montana. | ; N& | Nevada H’fxgx‘xv . | New New | o vork.| (North | North | g,
* | braska. g shirg) Jersey, |Mexico,| €W *! Carolina. [Dakota. .
1| Number of establishments.coceeieiiiiiiiniiannna, 9 45 3 73 288 8 893 160 13 543
Character of organization:
2 Individual - ..o, 2 81 1 56 233 6 6562 112 10 307
3 Firm and limited partnership.............. cens 4 11 2 15 2 104 43 8 181
4 Incorporated COMMPADY ... eciirrrnnnenrinnnnn 3 3 R, 3 10 ......... 47 Blevernann 85
Capital:
b5 Total. ..... can $71,169 | $151,919 $4,850 (81,102, 675 (93, 467,827 | $24, 275 i$14,141,207 | $866,083 |§41,110 |$12,158, 502
6 Land......, ,200 | 18,490 | $1,000 | $164,390 | $511,404 | $4,660 | $1,793, 076 §72, 204 $A1,5/5 §1,109, 508
7 Buildings $14,100 | 02,023 | 81,5650 | 8202,460 | $734,285 | 0,550 | 82,530,117 | $147,47% gtsi, 260 | #1,980, 861 .
8 \Ia.chineI'), tools, and implements ... $12,543 | 984,071 81,800 | $115,845 | $507,794 | $3. 6256 $],624, 527 | $101,884 , 850 818, 465
9 Cash and sunaries..ooeeeeeeieneneeins . $86,317 | $76,435 $500 | $619,980 31,704, 394 $6,450 | $8,293,487 | $545,283 (921,435 | §8,159,803
10 | Proprietors and firm members......oeeeveennenerens 11 59 b 82 10 , 06 206 17 717
Balaried officials, clerks, ete.:
11 Total number.. 7 Qhvieeenendl 26 - 110 [i..l..il. 486 087
12 Total salaries 85,880 |  $7,618 |..........| 922,583 | $122,768 |......... $520, 231 §676, 062
Officers of corporations—
13 Number ferrreesiaeieanas 6 2 eeeanes 4 L 3 72 92
14 SR ED T R 84,680 81,248 |........ue $7,100 48,283 ... ..... §128, 061 §134, 895
Gertleml superintegdents, managers, clerks,
ete.—
16 Total number......c.cvuvunn. [ 1 i I 22 86 frrreannan 414 b3 R, 595
16 Toaili SRIATIES. ool iiiiee i $1,200 |  $6,870 |........ o] 516,483 |  §74,485 |........ - $392,170 $11,167 |.onnnens §441, 167
en— ' :
17  Number ...l eeeene 1 (18 PO . 20 77 feennnnnns 373 b3 I PO, . 485
18 . Salaries...oveeiiinieiiiiiiiannns $1,200 | $5,800 |.......... $14,683 | $70,976 f......._. §375, 593 $11,157 |......n. §401, 549
‘Women— :
19 NUMDEL ceneiiviniiieiierenia]armnaneacnan 2 e 2 9 feemmanans [ A D SO 110
20| - SRIALIES v vceevreanneenrnanens OO PO ceeen|  SLO70 |..ooillll §800 $3,509 [....i.o. B16, 577 | ceeeeeredernnnns 39, 618
Wage-earners, including pieceworkers, and total .
wages:
21 Greatest number employed at any one time 49 182 -2 606 2,495 20 8,868 1,000 33 9,724
during the year. R :
22 Lf.;ast 1}umber employed at any one time dur- 28 109 2 444 1,640 15 B, 551 767 20 8, 040
ng the year,
23 AVerRge NUNIDET. « oo tiiaranec e ceaaereannaanan 34 135 2 507 1,909 17 6,981 802 23 274 .
24 WS oo ittt i ieeiie i a e raaa $34,718 | §72,148 | 81,500 | $204,919 [$1,077,746 | 98,760 | 83,809,890 | $236,855 11,761 | §3, 309, 650
, Men, 16 years and over—
- 25 Averagenumber. ... i ciiciiiiiiinnn. 34 134 2 505 1,900 17 6, 908 781 23 7,051
26 WaBeS (oireninreir i m e T $34, 71181 $72,013 §1,500 | $264,009 I§1,076,042 1 $8,760 | $3,879,282 | $284,178 I$11,761 | §3,810, 830
' &




CARRIAGES AND WAGONS. | 313

BY STATES AND TERRITORIES, 1900—Continued. ’

) ‘ {
Indian . . dost
i N Louisi- Mary- |Massachu- ; Minne- | Missis- «

Georgia. | Illinois. | Indiana. ’lt‘ggi Iowa. | Kansas, [Kentuecky. ang, Maine. Tand. seits, Michigan. sota, sippl. Missourl.
10,024 51,608 73, 636 11 80, 760 387 37,813 365 426 274 391 41,173 14, 465 677 21,199 1167
'y 14,388 B, 781 3 402 198 30, 532 216 125 217 92 - 9,347 612 644 3,076 | 158
4,438 87,215 67, 855 8 30,358 139 7,281 89 301 57 299 31,826 18,853 33 18,123 (169
1,889 8,834 4,189 24 87 40 2,821 81 882 51,265 7,624 1. 170 | 160
55 8,832 97 9 14 40 1,172 63 254 40, 857 1,135 |. 64 | 161
’ 17 110 43 4 1 351 12 168 3,059 271 |. 43 1162
1,817 392 |. 4,049 11 72 . 798 6 460 7,339 6,218 63 163
6 122 2,017 12 218 161 2 bR 59 154 4,236 1,070 40 272 | 164
160 397 . 131 278 626 640 15 36 101 122 148 879 |- 20 679 1165
83 748 516 135 1,556 816 {.cennnn..- 24 590 51 8,406 1,529 12 134 (166
266 361 36,446 540 816 4,488 27 2,540 | 695 1,247 1,211 2,008 244 642 1167
...................... 400 [careveeidenmniennns 19 L P e VUL RN RO PRPORNPRPRRTSY ORI b 1 -
95 323 229 3 173 61 116 40 115 151 330 249 39 24 293 1169

$1,000, 548 46,966,678 (11,250,281 | $9,300 |£3,087,182 | $339, 664 |82, 602,453 | $342,121 | §540,340 | 4951, 681 |85, 148,288 1810, 634, 207 181, 688,144 | $106, 340 184, 679,668 | 170
22, 622 $6, 187,132 | $9, 678,890 j$15, 045 |$2, 514,885 | §203,490 {$2,215,458 | 329,609 | $470,512 | §817, 684 |$4, 462,785 | §8, 924,537 151,488,443 | $91, 680 |B4, 850,452 | 171

75 12 96 76

2 13 29 29 17 88 6 73
2,064 107 1,391 149 847 200 1,708 4,465 1,584 211 1,608 |173

106 75
564 4,206 6,148

5

62 70 1 7 0 6 16 11 38
3,284 . 1,399 104
23 21 22 5 3

Qkla- Penns i— Rhode South South | Tennes- . . i | Washing-|  West Tiap Wyo-

homa. | Orégon. vzmitey. Island. | Carolina. | Dakota, see, Texas. | Utah. |Vermont. | Virginia, | (5008 Virginia, | Wisconsin oo
8 27 . 872 69 59 v 15 99 78 5 86 199 28 80 436 7 1
B - 18 047 b7 53 10 57 57 3 69 142 14 60 304 4 2
3 9 195 10 4 B a3 19 ...ans ver 16 51 11 18 113 2 3
.................... 30 2 1 9 2 2 1 6 3 2 19 1 4
$30,400 | $79,621 | 98,643,515 | $446,116 | $317,660 | $76,780 | $774,740 | $416,977 | $36,674 | $857,085 (§1,162,900 | $101,260 | $345,700 | 48 4(?1, 661 | $22,890 b
$4,850 86,6500 | $1,897,475 | $80,525 $72,597 $8, 700 $99,048 | $76,078 | $2,500 $41,000 | $100, Qﬁl $3, 600 $44,135 63, 272 $4, 040 6
§4,500 |} §12,675 | $2,025,796 | $91,200 $52,816 | 22,450 | $182,948 | $101,818 | §12,300 | $105,550 | $235, 667 $19, 525 $64,026 | 1,801,072 $3, 850 7
88,600 | 920,750 $919,800 | $63,371 $30,5672 | $15,605 | $110,928 | $62,685 | $3, 660 $56,010 | $129,021 $16, 687 851, 092 #871, 994 s 3
§12,450 | $89,606 | §4,300,244 | $211,020 | $162,065 | $20,076 | $431,825 | §176,496 | $18,224 | $185,476 | $608,001 $61,448 | $1%6,538 | $5,425,228 | $12, 860 9
11 36 1,084 77 61 18 126 99 5 106 257 37 102 647 91 10
.......... 2 247 15 15 2 43 9 8 3 - 83 8 71 221 1711
e ceacnane $200 $206,649 | $11,597 $12,780 $2,000 844,462 $7,480 | $1,250 $1,275 $30, 805 $8, 800 86,576 $249, 800 81,800 | 12
BSSOUTOR I, : 2 3 9 90 [oeeneerene]onenanens 1 4 7 4 43 |oeaenn eeeel 18
........ $57, 285 #3, 200 #4,100 $2,000 28,262 oot £600 85, 100 $8,200 $5,400 $76,850 |.oooono..] 14
e . 2 209 13 2l o= 9 8 2 29 1 3 178 1] 18
PO . §200 $149, 364 $8, 897 $8,680 .......... 816,210 $7,480 | $1,250 §675 $25, 705 $600 #$1,176 8172, 950 $1,800 | 16
.......... 2 192 12 10 [ceeninenen 18 9 8 2 29 1 1 151 1117
Preceneinn $200 §144, 399 $8,085 $8,080 j...o..... $14,120 $7,480 | $1,250 4676 $25, 705 §600 ] $420 $166, 336 $1,800 | 18
F O P, 17 1 2 SR [ 1 PN IR PRI (R D . 2 b3 DR B £
................... $4, 965 $312 $600 | ......... N 1 O e P 8766 $16,614 |..........] 20
42 88 6, 604 461 430 49 776 362 b2 2060 1,068 172 355 4,075 201 21
24 53 4,472 287 304 v 81 497 277 26 162 784 115 211 2, 889 15 | 22
32 62 | b,166 1 253 860 40 621 310 38 196 818 184 260 8,402 18| 28
§10, 892 §38,886 | §2,497,452 | $205,706 $95,950 | $21,456 | $258,734 | §108,415 | $17,213 $05,516 | #3830, 961 $00,081 | 114,005 | §1, 620,693 | $10,260 ; 24
31 62 B, 082 853 331 40 616 309 36 106 800 182 2568 3,317 181 26
§10,786 | §38,886 | 42, 481,857 | $208, 706 $01,650 | $21,466 | $257,620 | $168,315 | $16,980 895,516 | §328, 381 $89,158 | $113,645 | §1,600,017 ! §10,260 ' 26
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TasLe 8,—CARRIAGES AND WAGONS:

New ; )
- New New . North | North :
Montana. brgseka. Nevada. %‘;‘inrlé)' Jersey. | Mexico, | NW YOI aproling, {Dakotn|  OPiO-
Whage-earners, including pieceworkers, and total
wages—Continued.
Wages—Continued.
Women, 16 years and over— 2 2 58 il 199
?zg wAv‘:l(ereasg?.l.l}l.’}l.}??fI:: """ . $890 §602 |ooooioi.n $16, 938 $165 | oo 55, 891
Children, under 16 years : .
v ber..... 11 IO IO T oeeennnns 15 20 [.eerenn 24
%8 %\"{ggg enum ............ [N RN - £ I AR P $1,101 |......... $3,679 #2,617 |.....nen $3, 599
Average number of wage earners, ine
worleers, employed during each month:
31 MenJJgﬁf&Fs and over™ 487 1,700 19 6,924 778 15 6,377
32 FebruaTy ........ 492 1,889 19 6,587 780 15 7,067
33 March 503 1,996 19 7,088 797 20 7,649
34 - 561 2,151 19 7,779 807 26 8,462
35 566 2,216 20 , 879 809 29 8,814
36 560 2,260 20 7,902 784 20 8,423
37 614 1,867 15 6, 987 744 28 7,464
38 , 493 1,816 15 0, 646 47 27 6, 846
e 456 1,787 15 6,318 771 27 6,490
40 460 1,752 15 6,433 787 25 , 781
41 481 1,699 15 6,413 790 23 5, 519
42 December.. 491 1,656 15 6,511 776 16 B, 720
‘Women, 16 year &7 1 185
i % % ........ ggz
2 7 1 21
47 65 1 jeeenncenn 25
48 73 ) O 242
49 63 b PR 215
50 56 1loveennes 188
Bl 41 ) N 178
52 41 1leeeeeens 164
53 44 1l . 146
b4 56 B N PN 153
>3 I 71 111 T: 5 3. 2 U S 1 I PO 11 20 |..ouaenn 15
gg 1 T leaeeannn 12 19 [c.eenn.s 21
b7 1 I T, 17 b2 I P 25
5% 2 I ) +) o | UGN 1 T leceaaanan 20 b2 I PR 31
591 00 Ma¥...ooieriimimmiieiaiiiiiien 1 i P, 19 123 N R, 33
60|  Jume...ooceeeiiiiiiiii 1 Tolesenannn 15 20 joreeenns 81
[:3 N I 1 1] ) P 1 T leeeaaaann 16 19 jooieenns 206
62 g 1 T leeennanes 14 20 |eeuennns 26
€3 September cooeenniiiiiaiiii. 1. Tleweeranan 15 21 [aieeannn %3
64 gctobe% A % ’; ......... i‘i gé ........ H
OVEIDOL. e enireraesnnsacasarsernnnnseosnonnnnemes)  Lliciiaiaifommmmeeened 0 Thaseneaed M 20 oaenee
22 » . Degember. ..................................... 1 PR, 14 20 feerennns 19
Iiscellaneous expenses:
/7 Total........g ...... e §G,204 | $14,386 $186,025 | 82,006 $873, 942 #30,009 | $1, 746 $813, 400
68 Rent of WOrks.e..oenenrnnanas veeamaareinenn 62,930 , 691 $37, 900 3635 §244, 236 84, 025 25652 $lf’.p, 153
69 Taxes, not including internal revenue...... $395 $1,230 2185 $22, 205 $521 $78, 877 .6, 670 §257 $73,176
70 Rent of offices, insurance, interest, and all $2,379 84,165 §25 830 939 | $111,127 2850 $517, 762 $20, 002 $787 8610 761
sundry expenses not hitherto meluded
7 Contract Work ccoeeeiviienannnnnns ~ $600 81,800 [oouvennnns - BO20 1 -$14,703 |........ $38, 087 8502 §200 $9,810
Materials used: "
2 Total cost .ooveeennn. eteetesa i iirreeiriaraaas $82,755 | §2,980 | $278,091 $1,333,68 85,174,662 | $592,017 [$17,830 | €8, 202,062
73 Lumber, feet 204, 100 8,000 649, 600 | 8, 6586, 800 16, 713 058 | b, 878, 066 | 91,000 | 21 226.036
74 COSt s anmrnnens $13,120 $505 $22,042 3177 901 & 23 641 $92, 024 &4,287 #757, 461
7 ot oo P SN0\ 26,200 | 1,540,650 100l 08 FARLID | 000 000 | 30800 T
7 S T &+ . 21,824 $910 7 , 133, 04, ) y U,
77 Camage hardware, lamps, and mountmgq.. 82,085 8125 . 855 $25, 813 $460 8543, 742
78 Paints, oil, turpentine, and varnish ......... $7,315 $315 G| $30,581 | 9098 | $507,008
79 Enamel, rubher and other carriage cloth.. gg,égg 875 gg;, %:1)2 sé%g ggg}). 1(1)?!;%
80 . 2,660 |.cvenvanan 27, 52 12, U
81 RUDBDET Lires - o mveenerenresocaanonns 810,546 |..ooennn. $3,263 | $120 |  $408,985
82 Cm‘ringe bodies, purchased, number. 330 6 ;4?. 683
- 0 ¢ | $2, 244 $100 #2, 889 $30 $548, 077
84 Wagon bodies, purchased, number. 1 .00 ﬁﬁg 58%’5 3'3
% Y ¢ 1 O , ,
To; s, urchnsed number.,...... 17 3, 764
2‘7‘ P p ......................... $2,492 | 227 | 928,183 ;
88 Wheels, purchased, number . .... 81,481 94 856, 539
89 R it et S e ggg, ﬂ% g?gg $1§g73' 2.)533
90 xles and springs, purchased ..... b % 02, 06
()8 . TFuel....... p . _‘(_;_ - If ............... , 93 $34, 569 8660 $114, 467 $12' 408 | $1,226 884, 742
92 Rent of power and heat ........... $105 2,921 |..o.e.... 88,566 |  $200 |v....... 812, 624
93 Ml SUPPHES. ¢ vearneaeaniaanenns 81,540 $16,467 $52 $25, 605 $1,765 262 319, 991
94 All other materials.......cooveenen $8,673 | $110,842 $235 $360, 005 $16,676 | 81,332 $661, 094
95 Frefght ceveee i iiiiiiiiiciiiiiiean 31,25() 31 438 $50 $6,190 |, $24,425 $830 395 792 $15,988 | $1,283 3145, 6856
Produets; '
96 TOta] PAIIE vevvervierinvennrnnrronsennnesinone $111,760 | 248,182 §8,675 $754 426 |33; 626,442 | 828,000 $13, 068, 385 $1, 060,237 |[§42, 609 |§16, 910,173
97 l‘nmily and pleasure carrlages, number.. 11 493 38 2,951 6 987 66 8 282 5 61 78
gg Val 51,10?, $44, 64; £3,400 $"18, 20‘13 3810 93% #6,170 | &4, 903, 22i 8499,638 88,94.5 #11, 271 303
100 500 | §1,160 $600 | 16,430 .. o..o.| 519,842 | 4,616 |.oii.o| 816, 465
101 Bu‘{meas farm, Go%ernment munieipal, 134 271 2,474 7,691 103 23,145 12,3826 44, 586
gic., wagons, number,
102 VEITIE . eem e rraseneseeenzenntnseneenns $20,683 | $26,005 |....con.n. $292,661 | $815,498 | 7,530 | $2,228,083 | $362,686 | $2,220 | §2, 570, 867
103 Automobiles lE;.nd other horseless CONVEY- |.ieeeuennan. I IR, 1 244 ...l [33:7 1 O PSR 134
ancees, num er,
104 Value, iceesrimensnnianes ] P [P 8660 {..ueeuunns $1,100 3445,455 ......... $426,047 |ieiuriioai]aennnsa. $147, 000
21182 8leighs and sleds, number. e ¢ 8 ¢ g ¢ 1 658 ggg 602 . 34%% ggg mﬁg ot G’ég 302.%?
alue .....o.aaaa.s 195 17 75 s =
107 Al otherproduets. .....v.o.e... 815150 | 812715 |. 900 | $95.000 | 84,817 | $1,800 | $493,500 | 980,521 | 83,511 $001, 588
108 Amount received for repair work 874,195 ' $162, 755 $5,000 1 $178,474 '81,442, 654 $13 100 ¢ 94, 095, 230 ! $160,989 331,270 | 1,679,799

\



CARRIAGES AND WAGONS. 315

BY BTATES AND TERRITORIES, 1900—Continued,

Okla- Penngyl- | Rhode South South | Tennes- A shing- i 4 3
home, | Oregon. vania{ fsland. | Carolina. | Dakota, | ~ see, | Texas. | Uteh. | Vermont. | Virginia. Wﬂt?r:.ng Vig?;tm. Wisconsin. “gl%m
17 1... i 1l ... . 2 PO 1 A7 | 27
3,919 |. $2,000 3373 2 D B2 11 DR, $300 $14,839 [.oeveannn. 28
1 67 |. 18 1., 16 2 1 38 lecevinnnan 29
$156 |ooeeennenn $11, 675 . $2, 300 $78 |.. $2,180 8008 $150 $6,487 |.ooioo... 30
25 50 4,577 314 326 33 H99 238 3,239 16 | 81
27 B84 4, 699 817 335 33 564 246 8,373 16 | 32
31 56 5,104 363 354 42 6568 264 3,480 161 33
35 60 5, 533 406 368 40 600 203 3,487 19| 34
33 66 6,761 421 360 44 620 299 8,454 19 ] 356
30 n  GF 416 318 45 411 289 3,432 19 | 36
30 79 B, 347 371 308 46 651 255 3,405 17 | 37
33 74 5,256 354 300 42 675 256 8,119 17 | 38
36 a8 5,118 330 312 43 636 206 3,147 20 | 3%
34 62 4,838 322 328 42 640 248 , 150 20 | 40
31 53 4, 626 817 343 41 621 291 8,241 19§ 41
218 3,276 15 | 42

26 49 4,478 301 331 34 611

1 1 51
1l 1 80
1 1 63
1 1 57
1 1 52
1 1 50
1 1 44
1 1 44
1 1 30
1 1 38
1 1 12
1 1 39
4 15 2 1 38
4 16 2 1 a8
4 18 2 1 38
4 19 2 1 ag
4 20 2 1 38 1.
7 13 2 1 38 |.
5 13 2 1 38 |
4 14 2 1 a8
2 16 2 1 38 1.
.2 14 2 1 38 1.
2 18 2 1 98
2 19 2 1 38
8005 |  §5,864 | $303,101 | $81,146 | $15,005 | §8,202 | $42,006 | $22,080 | 2,331 | 914,535 | $54,655 $9,724 1 811,604 | 8370, 099
8160 | 3,618 $87,260 | 12,396 2,118 710 sls 506 | 97,604.] $1,050 82,234 | $14,483 $5, 488 4, 824 815, 847
$372 $464 938,407 | 31,936 2,540 $817 94,380 | $4,021 $300 $2, 002 £5, 678 3816 $1,504 $38, 320
$483 | $1,672 | 240,027 | $11,815 | $11,828 | §1,765 | $28,669 | $10,014 $972 $8,718 |  §33,224 2,820 $5,276 | $309, 680
$30 $210 $27,407 | 5,000 210 $1,382 $400 |.eineenn §681 1,820 $660 [vreeannann. $6,752 |- neaannnn. il

§1d4,681 | $49,603 | $8,215,741 | $215,813 | $211,089 | $381,462 | $519,544 | $197,080 | $26,817 | $110,708 | $622,782 | $112,0890 $182‘.719 $3,840,621 | $29,227 1 72
44, 500 86,000 | 11, 036 868 | 665,000 1,096, 000 1 186,672 3,983, 000 [ 720,000 | 117,000 { 1,084,333 | 8,792, 500 368, 200 | 1,390,800 | 80,213,773 | 186,500 |. 73
§2,126 $9, 046 3475, 893 | $26,169 $23,773 | 95,951 §98,0604 ) $31,003 | #5,590 $17,680 $90, 809 $20,100 | $40,334 $933,158 | $11,250 | 74

180,500 | 569,160 | 26,510,432 |1,372, 008 | 1,089,840 | - 862,960 | 4,022,750 {1, 967,700 | 201,000 | 1,008,657 | 4,732,400 | 1,028,350 22,354, 361 324 000 | 76
§4,825 | $20,195 700, 21 7, 9! ,982 | §11,007 | 132,810 | 961,828 | %7, ,780 | 514,704 | 38,415 | G 76
$216,600 | $14,815 | $18,850 $0 $18,808 | 96,777 $444 $3,665 |  §40,252 77
$1,360 | 93,372 | $280,834 | $22,208 | #14,640 | $1,716{ 88,065 | $14,830 | 92,860 48, $17,786 78
$2,525 | $191,496 | $11,703 | 10,407 | $1,255 28, 158 6,038 | $1,185 $3,227 | $25,681 79
8500 |  §1,870 | $107,288 G, $21, 650 9685 $9, 812 ; 92, 583 4, 040 80
$196 6 144,607 | 418,733 $1,403 $168 | $16,621 | $16,507 | 92,400 $1, 46 $17, 089 81
50 4, 665 549 82 337 60 ...... \ 82,
$500 $400 36, 617 $2,427 $2,691 $130 $2,725 $605 |+enennnns $835 $9, 637 83
100 |..c.ns... 543 40 10 292 504 18 {eenaannn 4 208 |.... 84
$300 |, .o..e.o.. £8, 669 $832 %36 $264 $4,266 B75 |-eeeennnn 984 $1,200 [ovvennne..- 85
15 7 94 67 194 308 |......... 130 86
$48 $155 $17,785 | 41,167 $1,080 $726 763 | 92517 |vvneee.. $1,100 $3,564 87
204 349 183,880 5, 881 21, 632 233 36, 667 7,432 432 X 49,717 a8
§472 1 81,200 | $398,024 | $21,614 | §28,775 $556 | $64,852 | $15,301 |” $1,302 | $10,460 | $76,688 89
§464 | $1,080 | $345,587 | 12,887 | $26,284 $350 |  §20,420 | $11,493 | $1,911 $7,964 | $50,844 g . 90
§836 |  $83,416 $78,108 , 63 747 | $2,824 892 | $8,9253 & 5, $12, 147 $59, 844 4685 | 91
.......... 16 3,167 |  $1,785 $45 $160 $1,206 | 91,209 §205 707 #531 $625 [ovaeeean..] 92
$110 $389 $14,776 | §1,182 $585 $240 §1,432 $872 F62 $1,308 $1, 029 $12, 664 $25 | 93
$406 | 82,875 | 175,330 | $19,832 | §15,011 | $1,700 | $82,428 | $11,629 $924 $7,111 | 932,144 $191,200 | 92,532 | 94
$925 | 81,830 $76,972 | 83,062 $0,041 |  $1,846 $6,604 | 54,823 | $1,575 §2,703 | §16, 987 8, 436 $6,251 | $129,474 %550 | 95
$44,800 | $128,495 | $8,342,662 | $631,711 | $428,082 | $86,495 |81, 127 898 | $555,574 | $63,978 | 9821, 315 $1,473,176 | $280,008 | $427,288 | $6,956,341 | $05,485 | 96
84 169 , 339 5, 087 92 1, 854 788 59 13, 087 307 1,887 86, 350 20 | 97
$6,340 | $18,084 | 52,833,368 | 61,885 | 286,258 | 8,555 | §164,585 | 959,300 | 84,470 | 43, 009 $646,708 | $27, 735 $108,600 | $2,024,402 | $4,200 | 98
G 4 145 6 4 3 125 22 PATE O 39 12 101 |eeveneooo| 99
$1,000 $425 $29,206 $600 $500 | $1,200 | $17, ,30 89,475 | $2,260 |.euennn.... $11,100 31 300 2,300 $81,900 |-....-.... 100
29 154 27,448 1,081 1,826 130 11,842 1,006 254 1,266 10,043 451 3,785 70,464 139 | 101
$2,775 | 815,580 | $2,197, ﬁgg $109,140 | 966,623 | $16,180 | 503,995 | $04,540 | $19,130 | §77,4%2 3383,79% $61,800 | $166,006 | 93, 321,5(1»1 $26, 050 }gg
TN RS [ PR PO PR PRSI I ST RN PRI S T FUUROURO A URSTCI R A R
.......... $68,400 $1, 115 314.550
563 956 31 17,695 ...

4 , . - .~ .

$10 $90 $120,029 s . $170 ; 3"40 86, 060 $600 5331 252
815,660 | 23,088 $230,720 | 830, 076 323 449° $18,155 | $102,844 | 53,796 | 94,850 $39,101 $55,480 |  §43,216 $16, 006 #3383, 826
819 010 ¢ $70,260 | §2 88‘3, 190 1 §432,325 8101 052 | $47,286 1 §249,244 [ $338,373 | §20,228 | $189, 050 8374,746 3148, 908 | $148,787 $809, 347
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TasLe 8.—CARRIAGES AND WAGONS:

New
Ne- _ New New North | North s
Montans. | yipaglq, | Novada. Eﬁ‘ﬁ,‘ep Jersey. | Mexico,| New Yor k.| Gorolina. [Pakota,| Ohio.
Kinds and quantities of products:
 Family and pleasure carriages—
109 ABBIEZALR . ..o rvrmmreraeansrerannacaaanaans 11 493 38 2,251 6,987 66 b8, 282 9,458 61 213, 878
' Tywo-wheeled—
110 Lo £ G 5 6 1 1,586 foeeeennns 3, 502
111 Cm‘tq And cars......... .. 6 b {8 O 1,220 Jeaeinnnns 1,82
L T € 14 I R O A T I denrrenan 22 Jeiiiaiais
113 Sulkles and skeleton Carts ..o.oueeenneorenclouvenaenne]omemmeenns 1 853 |ooveennns 1, ﬁ};g
Four-wheeled, for 1 or £ persons— *
114 L £ R I 4 392 26 1,854 3,711 66 48, 992 8,483 61 178, 407
116 Buggies . 4 318 1 674 1,695 24 20, 876 7,753 32 143 485
116 Phaetons 169 32
117 Driving wagons.........evuen.-.
118 Pony and park wagons..........
119 ROAG WHEONS. cevervemeaninanas
190 RUNADOULS cvvnrnrnvrannensrnnnn
121 Spiders, stanhopes, and traps....
122 Buckboards ....oooeoiieaiii.
Four-wheeled for 8 or more persons—
123 . 017 P [ vee
124 Road wagons ............. ..
125 Surreys and phaetons.......
126 Vietorias, cabriolets, and vis-
a-vis,
1927 Brongbams, landaus, ete.......
128 Tmp spiders, bmkes, and tal-
vh 05.
120 CORCNES. o ieeiciii i
180 Park wagons.......cooeooaiionn
131 Mountain wagons ..............
132 Buckboards..........oooiiiian
Puhlio conveyances—
133 ¢ 7
134 Hacks, omnibu<es, cabg, efe........vuee
135 Hotel conches and opera buses - ........
136 Hangoms......... Cerrrenarerera e
Business wagons—
137 Totn ........................................
138 Freﬂs and haggage-transfer wagons..
189 ivery wagons for light packages ...
140 Furmture vans and wagons, and cara-
vans,
141 Draysand truckS.....oeeencninnnienno
142 Dumnp dirt wagonsand carts............
148 Coal wagons and eartS.veeuevenaaeeraans
144 B WagONS. e e el
145 Log and ore wagons
146 Hearses ...........
147 30 13X RVAT: (1) 11 TR
148 Street sweepersand sprmklers, and gar-
bage wagons and carts.
149 Handearts, ete....ccvvuiiiivirenineneans
Government, municipul, cte., wagons—
150 Total..oveoeeiaieninns R T P
161 | AMDBUIANCES veeniaeieeiieerinienrraoenn
m" Police and fire patrol, and hose wagons
: and prison vans,
153 Mailand mail carriers’wagonsand carts.
i Automobilesand other horseless conveyances—
154 BT
155 Passenger and pleasure...... Ceaeramaaan .
156 Delivery and transfer..............c.ooon .
| Fill‘l'}l w&igcms and carts—
157 £ 1 O
158 Iﬁight wngé)réq and carts..... PR e 11: 05
159 envy and dump wagons and trucks. .. b
S]ei%hs and s{,eds»- b g 9,006
160 {31 ) DD 8 6 1 14, b H a7h
161 One-seated, and speeding or racing..... 7 5 1 9, ! Zég 13 3&; 5 ;:-’lg
162 TWOBRRLLA - e eooeoeeessemennesemin 1 1 3,278 6 23 10
163 Sleds, horse, including ‘“bobs™ 2,175 29 8,438
Partg mf}nufﬂgtg}'&d, not {)ncluded in sbove— S ’
164 arriage bodies, number ........ ...ocueas . 305
165 Wagou bodies, number ......oeeevnnn. b g% 32? ﬂ %Zg
%gg %;Pt?eqe 11111]1_{11)&;J ........ seren cenn 462 LYL S 1,026
S NUMbeT .. it iieeeas . 7 27
Misonpceks, numb 1,479 1,677 16 72,704
168 Parts manufactured, number.......ocoeeaan 983 400 vemene
i Comparigson of produgts: B}
169 umber of establishments reporting for both 6 30 3 85 281 i} 7% 101° 8 421
yesa.
170 Value for census vear.... $70,220 | $198, 917 98,675 | $606,626 [#3, 058,560 | $20,800 |[$11,398,113 614,138 (826,764 818, 600, 765
171 Value for preceding business y 860,170 | $188.560 | 96,200 | $581,414 [82;663,522 | §17, 900 §10,227, 456 3480: 331 wﬁui 510 ﬁn; 084, 813
Powlgr: ber of lish
172 umber of establishments reporting 1 14 1 28 [i7: 7% P 201 36 b 122
178 Total horSepPoOWer .c.vieeriinvssereinen 6 81 6 666 1,206 I..... 6,040 462 26 5,000
Owned— ’ !
: Engines— b
14 Steam, number . 1 1 18 35 145 33 1 76
175 Horsepower 270 895 |veeeinnn n [ 9
17 Gas or gosoline, T I e L S I B
177 Horsepower 8 101 [oeeeeiis 283 0 9
178 Water wheels,number......ooooioiiii i forens ciii e 11 8 |t 31
179 Horsepower. . 213 36000000 1,002
180 Electric motors, 1 % N "y
181 Horsepower.. . 2| 190 |oomeenins 5
:1182 OtheHr power, niim 4 R IO 1
83 OISCDOWET s avesnsnrnravnessencerme|memenconcenlonsennens 78 I B N 7
Ren]tﬁd—- lp 4 [ 3 PR, 7
184 ectric, horsepower.. 1
185 Other kind, horsepowe 2; ig o %‘%
186 Furnished to other establishmen 30 9 [l 178
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Okla- Pennsyl- | Rhode South Soutt T - NP - st . -
hoin{;x. Oregon. vnnin’t Island, Ca.roliina. szolgotzx, esrég.e * | Texas. Utah. | Vermont.| Virginia. watfo}xlli.n & Vig‘ia:xgn. Wisconsin. Wisr;%m
81 169 41,608 13, 087 07| 17387 36, 359

$11,725
$10, 100

1
8

22

$102, 510
$52, 90

0

690

§7, 465,236
$6, 540, 688

192
4,210

138
8,870
© 36
435

9

155

B

$564, b87

23
340

$505, 815

43

$351, 349
268, 807

13
192

1

10
467,840
58, 625

53
41

7w

51,086, 921
§804, 361

19
810

18

56 5
$407,285 | §68,978

$109,451 | $53, 826
14 2
129 13

1 Water motor.

$247, 744
$222, 508

44
708

18

129
51,043, 541
877,738

35
737

26

$200; 418
$215, 487

85

$319, 387
200, 756

14
870

17,695 |.

4,576

1,87 |,
11,247 |-

313

25,644, 592
$65,013, 699

113
4,965

102

5,169

27,950 (170
492,650 (171

(S
[
3
»
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TaBLe 8.—CARRIAGES AND WAGONS:

New
br?s?;a. Nevada.| Hamp- | ,New New | New York. | ,North | North

Montana. shire, | Jemey. |Mexico, Carolina. |Dakota, Ohio.

Establishments classified by number of persons em-
gloyed,not including proprietors and firm mem-

ers:
187 Total number of establishments._ ...............
188 No employees.....oevenrennan
189 Unders......

190 . bto2..,

191 I
192 51 t0100.

103 101 t0 250 .

194 261 10 600..

195 501 to 1,000.

196 Over 1,000....2.2000 e
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BY STATES AND TERRITORIES, 1900—Continued.

Wyom-

Pennsyl- | Rhode South ‘South | Tennes-
ng,

Okla-
vania. Island, | Carolina. | Dakota. see.

Washing- |  West
homa. ton,

QOregon. Texas, | Utah, | Vermont.| Virginia. Virginia. Wisconsin,

N O o1
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HISTORICAL AND DESCRIPTIVE.

In this country, for nearly the whole of the first two
zenturies after its discovery by Columbus, there were
no coaches or carriages in use. There were very
iew in use in the succeeding century until after the
Revolution, and most of these were imported from
England. The travel was on horseback, and the only
vehicles used were wagons, built by the wheelwright
and blacksmith, and noticeable more for their strength
than for the beauty of their construction. The old-
time “Conestoga” wagon derived its name from the
Conestoga, a stream in Lancaster - county, Pa., and
was famous in its day, prior to the building of railroads,
as the means of conveyance between Philadelphia and
the western parts of Pennsylvania. The Conestoga
was a long wagon with very broad, heavy, iron-tired
wheels, canvas-covered top, and with the front and hack
ends higher than the middle of the body. It was drawn
by four or six yoke of oxen, and in later years by four
or six horses. Similar wagons were afterwards used in
the mountain districts of North Carolina, East Tennes-
see, and Georgia, and on the Western plains, where
they received the name of ‘prairie schooners.” For
travelin the newly opened regions and over rough roads
¢ Concord” wagons were much used, first in the Eastern
states and later in the Pacific states.

The first line of mail stages between Boston and New
York was established in 1784, prior to which time the
mails were fortnightly carried on Horseback. Stage-
coaches did not come into general use until about 1817;
the rack and boot were of American invention. In1791

there were only 1,905 miles of mail roads in the United

States; but during the first half of the next century the
roads were greatly improved, and with them mail facil-
ities and stagecoaches, which usually accommodated 9
passengers inside and 6, including the driver, outside.
About the middle of the eighteenth century there were
not more than four or five coaches.in New York city,
and in Philadelphia only 37 four-wheeled chaises, though
single chaises were more numerous; in 1772 the number
of four-wheeled carriages in Philadelphia had increased
to 88, including 8 coaches and 2 landaus.

After the Continental Congress had organized the-

Government, ““the importation of coaches, chairs, and
carriages of all sorts from England was forbidden.”
In 1794 Congress, looking on.carriages as articles of
luxury, imposed a tax upon them. At that time there
were in Philadelphia 83 coaches, 157 coachees, 85 char-
iots, 22 phaetons, 80 light wagons, and 520 chairs and
sulkies. :

Omnibuses were introduced into this country about
1830, on Broadway, New York city, and their number
increased largely, but they were driven out by street
cars.

A considerable number of so-called manufacturers of
carriages and wagons are in reality merely assemblers,
who slip on the wheels, attach the top to the carriage
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part, adjust and tighten the bolts and nuts, and touch
over any part of the polished parts accidentally marred
in transport from the several factories to the assem-
bler’s repository, or so-called factory.

Some idea of the number of the various changes and
improvements in the industry may be gathered from
the number of patents granted in connection therewith.
The United States Patent Office has a separate division
(No. 10, class 21) especially for carriages and wagons
and parts thereof, and an examination of the wecords
shows that from its establishment in 1836 to January

1, 1902, patents to the number of 26,307 have been .

granted for this clags alone. A considerably larger
number have been granted for some of the articles used
in the manufacture. ,

In the census classification of carriages the line of
demarcation was with reference to their proposed use,
either as family or pleasure carriages, or as public
conveyances, and as to the first, with reference to the
number of wheels, whether 2 or 4, and the number of
persons to be accommodated, whether from 1 to 2, or 8
and over. In considering in a descriptive way the vari-
ous varieties of vehicles manufactured, another feature
can very fitly be incorporated, viz, the way in which the
occupants are seated with reference to each other and
the moving direction of the vehicle. In the description
of the several vehicles it will be understood that all the
occupants face to the front unless otherwise specified.

Two-wheeled Conveyances require shafts which arve
more or less rigid, as the horse has to bear part of the
load, whereas in four-wheeled vehicles the animals have
simply to draw, Of all the two-wheelers in use in the
English-speaking world, the gig is probably the oldest
and most typical. It is a one-horse conveyance, the
body of which usnally rests on two or more semi-ellip-
tical springs. It is intended to carry only 2 persons,
and frequently has a hood or top, though not neces-
sarily. Gigs intended for physicians usually have such
an attachment. Its best known variety is the stan-
hope. The dogcart, for one horse or for tandem driv-

| ing, accommodates 4 persons, hack to back. The

body rests on semi-elliptical springs, and is furnished

with appliances for shifting the body, or the seat, so

that the load may be balanced and the weight taken up-
as far as possible from the horse’s back. This form of
conveyance was originally intended for hunting pur-
poses, and carried dogs, hence the name. The sulky
is used in speeding trotting or pacing horses and is pe-
culiar to the United States, the only country in which

_such horses are raised or used to any appreciable ex-

tent. It is of very compact and slight, though strong
build, and seats 1 person. During the last decade the
pneumatic tire, so much used in bicycles, was applied to
the sulky, and the trotting record was at once Iowered.
The skeleton or road cart, which is constructed in a
variety of forms, is a cheap modification of the sulky,
with the addition of conveniences for carrying articles
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of greater or less bulk., It is light in construction,
hung low, and is extensively used in the agricultural
regions of this country. The Irish jaunting car differs
from most other two-wheeled vehicles in having very
low wheels, over which the body is placed, the occu-
pants sitting back to back and facing outward, thus
traveling sideways. The hansom cab is a one-horse
vehicle, and one of the most useful public convey-
ances, admirably adapted for usein the narrow, crowded
streets of great cities. "It was invented in 1835 by
an Englishman, from. whom it took its name, and it had
its chief development in London. The body of the
hansom (with paneled hood) hangs between the wheels,
and the driver’s seat is behind and above the body,
from which position he is enabled more readily to
control the horse. The whole is so balanced that little
if any of the weight rests on the horse’s back.
Four-wheeled. Covered Carriages.—The coach is a
family carriage with either full-paneled body or quarter
panels, and is intended to carry four inside and two on
the coachman’s seat in front. The body is suspended on
elliptical springs alone or in combination with curved
C springs back and front. This latter method of sus-
pension is called ‘“double suspension.” The coach is
sometimes constructed with additional outside seats,and
used with 4 horses as a road coach, and is then known
as a ““mail coach,” ‘“drag,” or ‘“tallybo.” The landau
is a carriage of the coach family, and takes its name
from the town in Bavaria where it is supposed to have
been first built. It differs from the coach only in hav-
ing a falling top made either entirely of leather, when
it is called a ‘““leather-quarter” landau, or with glass
quarters, when it is called a ‘“glass front,” a ““4-glass
quarter,” or a *“5-glass quarter,” according to the num-
ber of the glasses. The brougham, named after the
famous lord high chancellor of England for whom
the first of this type of carriage is snid to have been
built, is a low-hung, close-paneled, straight glass-front
carriage for two persons inside and a paneled seat for
the coachman in front. Sometimes the body is extended
to make room for two more persons inside, and it is
then known as an *‘extension-front” brougham. The
coupe, the French carriage of the brougham kind, is

sometimes made with a curved glass front instead of

straight, and the clarence has a curved glass front and
inside seats for 2 or 4 persons, The rockaway is some-
what of the brougham style, with sides either curtained
or paneled, the roof extending over the driver’s seat,
which is on the same level as the inside seats.
made to carry 4 or 6 persons, and the body is hung on
2, 3, or 4 elliptical springs. It is a light carriage, and
named after Rockaway Beach, a popular resort on Long
Island, New York. This same vehicle is also called the
* Grermantown,” after a suburb of Philadelphia, which
was the favorite residence quarter of the fashionable
and wealthy residents of the Quaker City. This style
of earriage is also sometimes called a “ carryall.” The
PART IV——MANF-—-21

-seat; if made with doors, it is called a vis-a-vis.

It is -
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type has been greatly developed, and is now much used
as a family carriage under the names of coupe, rock-
away, and rockaway coach. -

Four-wheeled Hooded Carringes.—The barouche is a
coach type with the upper half of the body cut off, and
is furnished with a leather hood or top over the hack
The
cabriolet, originally an Italian gig, is now a leather-
hooded carriage for two persons, with no door, and
with a driver’s seat. The victoria, named after the
late Queen of England, isin all respects similar to the
cabriolet, except that instead of a paneled seat for the
driver in front, the body is provided with iron loops
which connect it with the front carriage. On these
loops is constructed the driver's seat, an iron frame-
work, and across them is stretched a wide leather dash-
board. The mail phaeton is a heavy, square, box-body
carriage, with hooded seat for two in front, and a seat
for the grooms behind. A modified form of this phae-
ton is known as the demi-mail, or Stanhope phaeton.
The spider phaeton, used for the same purposes as the
mail phaeton, has the front seat supported on two iron
loops which connect with the hind carriage and aid in
supporting the groom’s seat, which is either an iron
frame or paneled.

Four-wheeled Open Carriages.—The brake is a heavy
phaeton for gentlemen’s driving, and sedts from six to
twelve persons, including grooms. It was originally
used in England in breaking colts, hence the name.
The buggy is peculiar to this country and Canada, and
is a light vehicle with 1 seat, for one or two persons,
drawn usually by 1 horse, and with or without & hood
or top. If there is a top, it is a falling one. Formerly
all buggies were hung high on elliptical springs, and if
with a hood had a top-heavy appearance, but now they
are generally hung low on side bars of wood attached
at their ends to semi-elliptical springs. Though a pe-
culiarly American carriage, the name ‘‘buggy?” is of
Anglo-Indian origin (from Hindi dag, pronounced dug,
to move), and in India is used to designate *“a kind of
gig with a hood to screen the travelers from the rays
of the sun.” A variety of the buggy, called a buck-
board, is one of the simplest kinds of carriages, only
requiring for its construction the 4 wheels, the axles,
a kingbolt, and a long, springy plank. This plank
is rigidly attached to the hind axle and to a cross bar
in front, to which the front axle is fastened by the
kingbolt, and about which the front axle swings in
turning the vehicle. At a proper distance between the
front and the back a box is placed on the springy plank,
and the seat for the occupants rests on the box. Inthe
days of the early settlements of the country, when
money was scarce and roads were bad, it met the demand
in the sparsely settled, hilly regions of the New Eng-
land and Middle states for a conveyance of simple and
economic construction, homemade, so far as possible.
The name came from the ability of the vehicle to
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*buck” successtully against the rocks and inequalities
occurring on the roads. In these later days it has also
become a fashionable conveyance, with two or four
seats, and of the very best construction and style of
finish, and is much used at the summer resorts and in
regions where the roads are good and the country is
comparatively level. The surrey, of the buggy family,
is a side-bar vehicle to accommodate 4 persons, and is
made in a great variety of styles. The body is sus-
pended in the same way as the modern buggy and is
of three general patterns: one of longer gear to allow
stepping in and out between the front and back wheels;
another coupled somewhat shorter, in which entrance
to the back seat is made by lifting half of the front
seat; and a third, like the second, but with the addi-
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tional convenience of dropping the back panel, and
so shifting the back seat as to permit riding back to
back, if desired. o

The foregoing comprise the principal types of car-
riages in general use in this country; the others, of
many names and some variations, are all, more or less,
modifications of the types described.,

It is not necessary to make special mention of the
business and municipal wagons, their names suggesting
their styles and uses, they being of everyday appear-
ance on the streets of all cities, towns, and places of
any business importance. Farm wagons and carts are
familiar toall, and sleighs to such portions of the country
as permit or demand their use.
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