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HISTORY.

When Chicago was organized as a town; in 1833, it was about as
remiote from c1vlhzat1cm as any town on the continent. There were
possibly 150 persons in the settlement, this being the number required
to effect a townghip organization. They lived 1n buts and houses of
the rudest description. A row of these houses was strung along the
south hank of the river, where South Water street now 1s; and on the
west side of the south branch of the river, near its junction with the
north branch, a tavern had been erected ; on the north side there was
but a single building, known as the Block House. Fort Dearborn
stood on the south side of the river, near its mouth. The fort and
the old light-house near it were standing as Lite as 1857, The settlors
lad clustered elosely around the fort because they found its protect.on
against the Indians necessary; but in the fall of 1833 the chiefs of the
Sae and Fox tribes, in council assembled, ceded their lands to the
Government and made way for the inrushing tide of emigration. [t
was the final act in the drama of the Black Hawk war. Long-coveted
peace returned, and gave the piongers an opportunity to enjoy, without
interruption, the fruits of their labor. T hey set up a local governnent,
=.pread out I'n'_'ll'll the fort m all fll'['LCtli—]ﬂ‘s‘ [111!'] a5 Ll'l'll‘""l'{lllt‘- Celline lIl
began to increase in numbers rapidly.

An idea of the general appearance of the country at that time is
essential to a clear conception of the wonderful growth of the city dur-
g the ensuing twenty-five vears, up to the period of the firse street
railway, where our story begins. The new Chicago was approache:l
from the east by way of Detrait and Michigan City. Steamers plied
regularly between Buffalo and Detroit. Thence to Chicago the route
was by what was known as the Indian Trail, which traversed the then
wilderness of southern Michigan in a umlthweai\,rl\ course from De-
troit through Ypsilanti to White Pigeon Prairie, where it approached
the northern boundary line of the State of Indiana and passed through
South Bend and La Porte to Mlch};{nn City. Thence the trail led by
way ef the lalke shore, along what is now Cottage Grove avenue, Lo
Chicago. This was known to early Chicagoans as the East Trail.
What is now Archer avenue was known as Hubbard’s or the Danville

Trail. More recently Milwaulee avenue was known as the North-
western Plank Road and Ogden avenue as the Southwestern Plank
Road. All were convenient trails to their several points of the coinpass

The approach to Chicago was usually on horseback. The riyers
were crossed by fording or, where that was impracticable, on floats, or
rude rafts. Indians were to be seen frequently, but there were na
animals in sight and but few trees. The scene has been deseribed by
a traveler of that day as a beautiful panorama of nature. “On my left
lay the prairie, hounded anly by the distant horizon like a vast expanse
of ocean; on my right, in the summer stillness, lay Lake Michigan.
I had never seen anything more beautiful or captivating in nature.
There was an entire absence of animal life, nothing visible in the way
of human habitation or to indicate the presence of man, and vet it
was a scene full of life; for there, spread out before me in every nl!reL
tioi, as far as the eve could reach, were the germs of life in edrin, aip
and water.”

This word picture of boundiess prairie, lake and sky is deseriptive
ol about all that existed at that time of what is now the foremost inl n
city on this continent. Twenty-five wears later a great change had
been wrought. The wilderness had been transformed into the metrop.
olis. In 185® Chicago had become a recognized center of trade in
certain lines, and it was evidently destined to be a great city. Irar-
seeing citizens believed that its growth had only begun. They thought
the time had already come whm the “mushroom town,” as it was then
called, might safely begin to put on metropelitan airs, and one of the
first of these aceomplishments of greatness was reckoned the street
railway. :

Bear in mind that the growth of the city had been so rapid that
permanent improvement could not keep pace with it. The strests
and Dbuildings presented tlie appearance of having been laid out and
constructed over night. The earliest settlers came in by covered
wagons and usually lived on their “prairie schooners™ until a better
shelter could be provided for them. So rapid was this influx of new-
comers that the population increased from 150 in 1833 to 1,800 in 1834,
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4,000 in 1840, 28,000 in 1850 and g3.000 in 1858. The first railroad
was the Galena Union, which was completed from Chicago to Elgin
early in 1850. The Michigan Southern was completed to Chicago
in February, 1852, and was the first eastern trunk line to reach the
city. Jefore that time a large and thriving business had heen done
in lake traffic between Chicago and Buffalo, and passengers and
freight had been readily transported by this route, but the period of
ereatest activity and growth hegan with the introduction of railroads.
In the first six years of castern r.ulru;ul communication, from 1852 to
1828, the population increased from 38,000 to 95.000: and since that
time the growth of Chicageo, and in fact of the entire West, has kept
constant pace with its railway enterprise.

At the opening of the year 1858 Chicago was the largest city in the
Northwest and the acknowledged metropolis of an arex of coumtry
larger than that of the original thirteen States. The panic of 1857
had just passed. leaving financial wreck and ruin in its path and
necessitating a general commercial reconstruction, The street grades
had been ordered raised by eity ordinance, and this had provoked a
storm of protest, but the work was in progress and caused no end of
confugion. Streets and sidewalks that were in process of being raised
from three to ten feet did not present a very inviting prospect for
street-railway enterprise. There were no pavements previous to 1857—
at least none worthy of the name, the streets being merely thrown up
like country roads, with open ditches to carry off the water. The
low and marshy condition of the soil did not aid in this project. On
the contrary, some of the mosi prominent streets were almost im-
passable after a heayy rain, But the spirit of improvement was abroad.
There was a sentitnent in the air that the citizens of Chicago deserved
better things and were determined to secure them,

The period of which we write was one of great activity in railroad
building. Tust prior to 1858, and within the short time of six years.
ten railroads tributary to Chicago had been projected and built. Be-
ginning with the Chicage and (Galena Union and the Iilinois and
Wisconsin, which afterwards became merged into the Northwestern
system, there followed, in chronological order. the Chicago, Burl'ng-
ton and Quincy, the Michigan Southern, the Michigan Central, the
Chicago, Rack Tsland and Pacific, the Tllinois Central, the Chicago
and Altan, the Chicago and Milwaukee, afterward made a portion Df
the Milwaukee and St. Paul system, and the Piltsburg, Fort Wayne
and Chicago. Thus even at this comparatively early period Chicago
was a great railroad center. The roads above mentioned were all

destined to be, as they now are, great trunk lines, radiating in every
direction from this natural trade center.

Roads entering the city from the south, north and west found it
impracticable to secure a common terminal; the Illinois Central en-
tered by the lake front; the Rock Island bisected the South Side,
as it does now, and the northwestern roads had their terminal on the
West Side, near the forks of the river. Passengers were transierred
from one station to ancther in ommnibuses, and the 'bus lines were
the first attempts at passenger trafiic on the streets of the new city.
They soon became established on the north and south thoroughfares
very similar to the ‘bus lines of eastern cities, and app: ucutlv they
were all-sufficient for the needs of that day. In 1856 eightecn omni-
huses were in operation on the South Side, making fom‘ hundred and
¢ight trips daily. To these other lines were added, mml in 1850, when
the first street railway was constructed. the use of these vehicles had
become quite general, and they were a very formidable competitor
far public favor as (lg(llllﬁt the “new- t’mglul’ and untried horse-car
system. Many amusing stories are tald of the fierce mmptt:tlun
hetween "hus lines and the firet street railways. The rivalry continu uI
for several years, but ceased in 1865, when the omnibus owners wer
compelled to concede the '-“-upcrmr]t\' of the sireet-car system '11||
withdrew practicallv all of their vehic'es from the streefs,

In this connection it may be of interest to note that the transier
business in Chicago has been entirely i the hands of one man, Frink
Parmalee, for more than forty-six vears. Mrp. Parmdlee started th
first regnlar emnibus line in C “hicago, en May 0, 1853. The original
outfit consisted of six omnibuses and thirty horses; and reqiiired the
services of abotit a dozen men, The control of the transfer business
of Chicago was secured by buying out the onmmibuses of all the leadin;
liotels. At that early day the service was in great demand, on account
of the primitive condition of the roads and the distance hetween
depots. A line of covered Concord wagons, specally constructed for
service on the sandy and miry roads of that tld_\. were used in frans-
fertine passengers and baggage from the Michigan Central depot,
which was located at first on the lake shore at Sixteenth street, to
the depots of western roads on the west side of the river. Tt was an
snportant service, and it naturally gravitated into the control of one
man,

On March 4. 1856, the Chicago City Counecil passed the first ordi-
nance granting street-railway prlvilcges This ordinance gave to
Roswell B. Mason and Charles B. Phillips the right to lay tracks from
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the corner of State and Randelph streets, on State street to the south-
ern city limits, and from the corner of Dearborn and Kinzie streets
and the comer of Kinzie and Franklin streets to the northern city
limits, with various connecting stations, the principal one being the
line extending from the corner of State strect and Archer avenue,
on the latter thoroughfare to the southern city limits. These lines,
however, were never built under this ordinance. In the next year
came the panic of 1857 and the street-railway project, so well begun,
was temiporarily lost sight of. The original promoters dropped out,
atid on August 16, 1858, the Common “Council passed another ordi-
nance, granting to Ienry Fuller, Franklin Parmalee and Liberty
Bigelow the privilege of la} ing tracks on State street and Cottage
Cirove avenue, on Archer avenue and on Madison street, to the c1t)
limits. It was under this ordinance that the first street railway in
Chicago, the nucleus of the lines cf the Chicago City Railway Com-
pany, was constructed.

The State street line was opened to Twelfth street on April 23
1850. It was a great day for early Chicago; yet even this first mile of
street railway extension had not been accomplished without the ‘maost
active and clurget ¢ work, against serious Uppnqitmn State street
was even then the busiest lhnmnorhl.lrc in the city and was being
changed fromt a residence to a business strect, and many of its property
owners were bitterly opposed to the innovation of a horse-car line:
These malcontents fought the project, and in many instances their
consent had to be bonght. So harmony was at last restored and the
line opened for husiness. State street about this time was paved with
cobblestones to Twelith, and beyond was a plank road to the Cottage
Grove suburb, since better known as Camp Douglas. The ord nance
had expressly specified that “nothing herein coma’ned shall authorize
the congtruction of more than a single track with the necessary turn-
outs, which shall only be at street crossings upon State street batween
Madison and Twelith streets.” Accordingly, the entire line, from
Randolph street south, as first laid, was a single track, with turnouts
at street crossings.

The work of extension was pushed rapidly forward, and by June
of that year the cars were running as far south as Twenty-second
street at intervals of twelve minutes. During the summer the track
was extended on Twenty-second street and Caottage Grove avenue
to Thirty-first street, and in the fall of the same year (1859) cars were
running every six minutes as. far as Twenty- second street. It is
recorded that the line was finished to Cottage Grove in time for the

State fair which was held that fall.

To the same company had been granted the right to lay tracks on
Madison street, in the West Division. On May 23, 1850, another
ordinance was passed by the City Council speciiying additional strects
on which tracks might be laid in the West and South Divisions—
namely, Lake, Randolph and Van Buren streets and Milwaukee and
Dlue Island avenues. The Madison street line was opened to Halsted
street on May 20, 1859, and (o Robey street on August 8 of the same
yedr. The h'mdrjlph street line was opened on July 15, 1850,

In the early ’6cs came the troubled times of civil war, when the
very stability of the nation was threatened. An 11‘Itt.’l'l.’-1liil" incident
is told in this connection by Andreas, in his History of Lhrnqo He
says: “In 1861 the financial mulmm was first vitiated. The dailv
varying quotations of “stump tail’ made its possessors oiten glad to
be rid ui it on any terms. The City Railway Company wis of neces-
sity made the recipient of much of this poor paper. Up to this time
the company had not issued ‘punch tickets” for fares, and so long as
silver change held out it had not thought of doing so.  When, how-
ever, silver disappeared, and recourse was had to postage stamps as
the readiest expedient, the Chicago City Railway Company may be
said to haye come to the rescue of the people. Their earliest issue
of tickets, hastily flung from a job press and as hastily stamped,
was hailed as a public boon. An uncanceled ten-ride ticket was good
in the city or vicinity, and unquestioned for its face value of fifty cents.
Lt would pass in almost any (ransaction; indeed, anywhere in prefer
ence to a greasy little envelope of postage stamps that were certain
to be damaged, if they were not short in the count. It is even relatad
that church contributions brought in no small store of them. Thoigh
vedeemable only in rides, so much were they in demand as a cirenlating
medinum that they were counterfeited, and it is a tradition that known
counterfeits have been unhesitatingly accepted in trade. This issu:
cf what may be called ‘the emergency tickets of 1861,” amounted to
about $150,000, and because of counterfeits they were, as soon as
possible, called in for redemption in other tickets of more elaborate
preparation. The second issue was readily divisible into denomina-
tions of twenty-five, fifteen and ten cents, to the greater convenience
of the people: and until the postal currency of the United States came
into circulation, in the suimmer of 1862, the issues of the Chicago
City Railway were the most acceptable small change Chicago had or
could furnish. Tong after their use as currency had ceased Mr.
Fuller, the treasurer, continued fo reccive these tickets by letter from
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distant points. Many have doubtless been retained as souvenirs of an
eventiul time.”

On July 30, 1863, the Chicago City Railway Company sold the
road and franchises held by them i the West Division to a new cor-
poration, known as the Chicago West Division Railway Company, for
$200,000 cash. Their attention was then turned exclusively to the
extension of their South Side lines. By 1865 the Archer avenue line,
from State street to Dridgeport, was completed. In 1870 the company
was operating over seventeen miles of track and was running cars at
intervals of one minute on State street; on Cottage Grove avenue
every four minutes, and on Archer avenue every e'ght minufes,

The lines of street railway existing at this time (1871) -were not
materially added to until 1875, when the Wabash avenue line twas
built and a line on Indiana avenue from Thirty-first to Thirty-ninth
street; also one on Thirty-ninth from Cottags (irove avenue to State
street. In 1877 cars were placed on Halsted street and ran to the
city limits. Tn 1882 the cable lines were completed and opened for
traffic, as 18 fully detailed i a later paragraph. 8n 1881 the horse car
line on State street had been extended from Lhirtv-ninth to Fifty-
fifth street and the next vear to Sixty-third street. In 1883 construc-
tHon was completed on Halsted street, from the then city limits to
Forty-seventh street, and the next year to Sixty-third street, and oa
Sixty-third street to Clark: also on Wentworth avenue from Thirtv-
third to Sixty-third street, on Archer avenue from the river to Brighton
Park, on Hanover and Dutler streets from Archer avenue to Thirty-

first street, on Thirty-first street from the lake to Archer avenue, on
© Ashland avenue from Archer to the eity Hmits, and on Stanton avenue

from Thirty-fiith to Thirty-ninth street. In 1885 the company ownel

and operated eighty-seven miles of track, inc'usive of the cable lines.

The first radical departure in street railway construction in Chicaco

was accomplished by the Chicago City Railway Company, whea, mn
the latter part of the year 18871, the horse-car lines were changed to
cable. In January, 1882, the first cable train was operated. It con-
sisted of ten cars drawn by a single grip car, and carried 1,000 passen-
gers, including many prominent engineers from all parts of the Union.
The enterprise which had for months been the sole thought of the
company, and which had provoked the eriticism of every citizen, was
at last proved to be a brilliant success. Thousands of peoaple wit-
nessed the trial trips and applanded the work, Tt was pronounced at
the time the most gigantic undertaking ever attempted by any street
railwdy company, and it was, and it marked an era of wonderful im-

e
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provement in the construction and operation of street railways in
Chicago.

The State strect cable line, from Madison street to Thirty-ninth
sireet, four miles of double track, was commenced August 12, 1881,
and completed January 28, 1882, In 1887 the State street table line
was extended south to Sixty-third street, three miles frofu Thirty-
ninth street, making a total of fourteen miles of single track, or seven
miles of double track, on State street. In 1882 the edble line on
Wabash and Cottage Grove avenues was constructed, from Lake
street to Thirty-ninth street, a distance of six and one-cighth miles of
double track. In 1887 this line was extended fo Fifiy-fifth street,
and later to Seventv-first street, a total distance of about ten miles.

The eable lines thus constructed were not only the best examples
of cable traction in the world, but also were the only 'nes of the kin
on a large scale in this country. The cable had been introduced in a
small way in street railroad construction in San Francisco, but the
conditions were entirely different in Chicago. Tlere it was requiret]
ko carry an enormous trafiic over a long distance, with weather condi-
tipns varying from the snow and ice of winter to the heavy rainstorms
ol summer. The result proved entirely satisfactory, and demunstratzd
conclusively that great care had been exercised in the comstruetion
of the various: lines. The cable system of the Chicago City Railway
Company is well waorthy a detailed deseription, but hefore proceeding
to that part of the narrative we will mention some of the many diffical-

ties over which it trinmphed.

Not the least of these was the epposition of the newspapers and
citizens of Chicago. Iror some unexplained reason the cable enter-
prise was anoliject of attaclk from the first, and by turns was ridiegled
and misrepresented in the daily papers: The people distrusted it and
feared the new power would be cllcstrut‘tive of life and limb and not as
a whole as satisfactory as horse power. To add to the difficulties of
the situation, the weather during the most active periad of construction
was very unfavorable. Most of the work was done during the fall
and early winter, when the rains and snows, ecombined with tha
wretelied condition of the soil, presented almost insarmountable diffi-
culties. Natural defects in the streets, which had never bein brought
to grade, had to be remedied. (n State sireet tio.th of Twelfth strect
filling to the depth of three feet was necessary; while south of that
pont a foot and a haif had to be removed. Another difficulty was
encotmtered in attempting to "find bottom.” The original site of the
city, as we have seen, was a swamp, and accordingly it was not strange
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that in the course of excavating for the cable line the workmen quickly
reached the top of some of the bogs, which were found to be deeper
than they supposed. Load after load of stone could be thrown into
a slotigh of this kind, seemingly without filling it up in the least, and
it required patience and skill to find a firm focthold in such soil.

In the construction of the first eight miles of the State street cable
line 1,500 men and 200 teams were employed for over four months;
over 8,000,000 pounds of iron were used; 250,000 bolts; 50.000
wagon-loads af stone, sand and gravel for the conerete; 43,000 barrels
of English and 1.200 barrels of American cement; 214,000 brick for
sewer connections and pits to contain the underground machinery at
terminal of lines: goo tons of steel rails and 300,000 feet of timbaer.
The cost of the first twenty imiles of cable road built by this company
was from $60.000 to $100,000 per mile of single track. This was in
excess of the cost of the subsequent mileage because of the unusunal
street conditions, :

The street as left by the company after the cable was installed was
very different from the street as it existed before the work was under-
taken. The center sixteen feet occupied by the tracks is paved and
kept in repair. The best material to be had in this country is used
for this purpose. Granite blocks quarried in Maine, Massachusetts.
Virginia, Maryland and Wisconsin, averaging 4 by 9 inches by 6 inches
deep, and weighing about thirty-five pounds ea-h, ars selected, They
are laid in sand and gravel and the intessticos fi led with asphalt ce-
ment, which binds them together into a solid and very durib’e pave-
ment of the most expensive but most desirable kind.

In this pavement the rails are laid, steel rails being usad, weighing
seventy-cight pounds to the vard, and pleced according to the stand-
ard gauge, 4 fect 8 i-2 inches apart.  The rails rest drectly on iron
chairs, whicli are a part of the wrought-iron framework forming th2
cable conduit. The first work in preparing for the cable is to excavat:
a V-shaped trench, 4 feet deep eénd 6 feet wide at the top, in which are
placed at intervals of four feet the wrought-iron yokes which shap-
the conduit. These vokes are made of 4 by 4 inch T iron, hent and
bolted as shown in the illustration. On the outer ends of the main
vokes are the chairs supporting the rails; en the top of the center
voke are the parallel bars of sixty-pound Z or slot iron forming the
5-8 inch slot, which is directly over the center of the channel. Braces
are shown running from the slot to the chairs. DBetween the center
volke, a little to one side of the center line of the channel, are placed
the carrying pulleys on which the cable rests. The whole frameworl
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is thoroughly bolted together. The rails and s'ot irons make a con-
tinwous connection between the several yokes, which are placed, as
lefore stated, four feet apart. After the framework is placed in posi-
tion wooden forms are set between the yvokes to give shape to the
channel, which is made of concrete, Detween and around the yokes
a filling of concrete is placed, forming a chinnel from one end of the
line to the other, in which the cable runs. Tie concrete is mixel
ina large trough with a 6o-foot steel spiral conveyor turned by a port- .
able steam engine. When thoroughly mixed it is carried to the exca-
vation in wheelbarrows and dumped into the openings around th:
wooden forms. In a day or two it “sets” perfectly hard, forming a
solid band of masonry around the yokes and forms, the latter heit
thien removed. The concrete becomes harder with exposure to the
clements, until it attains to the strength and durability of granite.
Over it are placed the granite paving blocks, the whole making a
street foundation that is as enduring as time itself. It is a construction
that will resist the hardest usage and the heaviest weights. Even the
severe strain of moving heavy buildings over this concrete vault has
not crushed it. At Sixteenth street the conduit formerly passed under
the tracks of the Tllinois Central Railroad, but the enormous weight
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of trains and locomotives had no effect upon it.

Two other dangers, more 1o be dreaded than external force, are
flood and frost. To prevent washouts by rain and to remove the rain-
water from the cable conduit, sewer connections were placed at inter-
vals of 420 feet. The ground being for the most part almost level,
artificial drainage was necessary, and was provided by establishing
artificial inclines at the bottom of the channel, with a fall of six inches
in 1600 feet. To keep out frost and snow, two-iuch steam pipes were
laid on the bottom of the channel, extending the entire length of the
line, with traps and taps at suitable intervals where live steam could
be taken from a boiler. When, after a continued storm of many days
snow has drifted through the slot, and threatens to partly melt and
freeze so as to choke up the conduit and interfere with thz free move-
ment of the carrying pulleys, the boiler is steamed up and drawn by
lorses to the point of difficulty. Connection is then made with the
pipe at one of the taps, and steamn is introduced for a hundred yards
or so through the pipe which runs along the bottom of the conduit.
This quickly thaws the stnow and ice, which, in the form of water,
rtins off through the catel basin into' the sewer. Work of this kind
can be done at night when the traffic of the day is over, and one or
two nights will suffice to remove the frost and snow from the entire
line.

To support the cable in the channel carrying pulleys are placed
at intervals of thirty-two feet all along the line, or at the rate of 170
to the mile. There are said to be 4,500 of these pullevs on the first
twenty-six miles of cable line constructed. They are set in wooden
frames and are thirteen inches in diameter, three and three-fourths
inches wide at the rim, with a groove one and onz-eighth inches deen,
and are mounted on steel shafts seven-eighths of an inch in diameter
and twelve inches long. Each pulley weighs thirty-three pounds, anl
by an ingenious device is made to withstind the constant wear and
tear of many years. The cast-iron of which they are made wou'd soo1
wear out and would have a very bad effect on the cable if unprotected
by some other material. Tn order that the cable may not crystallize
ar the pulley casting suffer from the moving cable, the groove is filled
with a cheap composite metal, which will last twelve months. The
wear of the cable comes almost entirely on this composite filling,
which is soiter than the cable. When the lining becomes worn the
wheel is easily lifted out, taken to the shop, and placed in an iron
trame mold which closes araund dhe pulley while the composition is
poured in. This cools instantly and the pulley is again ready for use.
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The reason for setting the pulleys slightly to one side of the ceater of
the channel is that they may be clear of the line of the grip plate an.l
that the cable be carried out of line with the slot, so that d rt or water
from the sfreet will not drop directly on it.

In describing the cables, grip and grip car, we are indebted to the
very admirable work of . H. Windsor on this subject, who says:
The cables used are one and one-fourth inches in digmeter, compose |
of six strands of sixteen wires each (with the large wires on the outsid:
of each strand), and twisted around a heart of hemp rope to give
greater elasticity and prevent crystallization. The cable is of Sweedes
su’.(l specially prepared for this purpose, has a breaking tension of
thu"tv to eighty tons, and combines the greatest possible strength
consistent with sufficient pliability. A cable will last indelinitely,
according to the work demanded of it and the eare given it; with
this company the life of the cable is caleuluted at 4o.000 miles. To
prevent wear the cables are tarred and otled as they enter the power
station, and every night their entire length is carefully inspected whil>
moving at a speed of four miles an hour, after the cars have stopped
running.

When a new cable is required it is put in during the night. The-
old cable is cut and the end of the new one is spliced to jt. The
machinery is then started and the new cable drawn out into the chan-
nel, while the old one is drawn into the power house and wound on
immense wooden spools.  When the end of the new cable again
reaclies the starfing point, the old one is cut off, the ends of the new
one spliced, the cable put upon the drums, the tension carriage tight-
cned, and the rope is endless and ready for service. This operation
is always performed in the night, and without causing a moment’s
delay to the usual operation of the cars. The most important detail
is the splicing of the “rope.” The splice must be as strong as any
other part of the eable, hut must not increase its d ameter. A eamplet:
set af cables for the Chicago City Railway Company weighs 180 tons.

A cable rarely if ever IJI'E.‘dl\:s_ and then only through neglect bt
it may be cut by a careless driver [ailing to throw it from the grip at
the point where it is depressed to enter the power station. The cutting
of a cable, however, is as unpardonable as for the eng'neer of a pas-
senger train, baving reached a terminal station, stupidly sitting in his
cab and allowing his train to plunge full speed through the depot
walls, siniply because he neglected to close the throttle. It was
formerly the custom on this line to guard against such accidents by
having a watchman stationed at the points of danger, whose duty it was
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to remove a small trap door by means of an iron hook as the train
approached. This opening enabled him to see the cable; if it was
thrown out of the grip it could be seen running on the pulleys; but
if, as the train passed, the rope was seen to be several inches above the
pulley, it indicated that the driver had not thrown the cable out of
the jaws of the grip, and the watchman was thus enabled to signal
the gripman in ample time to stop his train and prevent ciitting the
cable. By an improved mechanical device this inspection is now ren-
dered no longer necessary, and accidents of this kind are effectually
prevented.

Beneath the car is the mysterions mechanism by which the train
is connected with the cable and set in motion, or disconnected at the
will of the operator and brought to a stop. This device is known
as the “grip,” and to the average passenger on these cars it remains
an unsolved riddle, We are again indebted to Mr. Windsor for the
following description: The grip is hung in the center of the grip car;
it extends through the slot in the track by means of the steel plates
“L" (shown in the engraving) which support the lower portion or
jaws through which the cable passes. When the car is at a standstill
the cable (which alwavs runs at a uniform rate of speed) slides through
an the rollers or wheels “R,” but when the lever “A” is drawn back
the jaws “V*” and “O” close on the moying cable with a pressure of
400 pounds for every pound applied. For a second or two the cable
dlips through, but quickly overcomes the inertia and draws the train
at its own maximum speed. By loosening the pressure on the cable
the speed of the train may be easily reduced to any rate desired, even
to moving the car one mile in ten hours while the cable is running
ten miles per hour. The train can be made to go as slow, and for
any length of time, as the driver wills, but of course can never go
faster than the speed of the cable. The wear on the cable from this
continual starting, which eccurs at almost every block, is mich less
than would be supposed, as the grip is lined with a metal which, after
a few hours’ use, becomes as smooth as glass. Once a month the
grip is taken to the shop, quickly re-lined and repaired at small ex-
pense, when it is again ready for service. The grip beam is made of
brass, the other parts of steel or malleable iron.

At the starting point the grip is lowered into position in the car
through a trap in the track, that portion of the grip below the letter
M running beneath the surface of the street. When the car goes into
the house at night the grip is taken out in a similar manner and in-
spected. By a simple forward motion of the lever the spools P are

MLy L

A. Grip Lever. B, Lever Handle, C. Lever Rod. D. Lever
Dog. E.Lever Dog Spring, F.Quadrant. Upper G. Adjust-
ing Head. Lower . Ad justing Shoe. H. Lever Set Screw.
1. Adjusting Screw. J. Grip Links, K. Grip Beam. L. Grip
Shank. M. Grip Platel N.UpperJaw. O LowerJaw, P.
Spools. Q. Roller Journals, R. Grip Rollers. 8. Cable.
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raised, instantly throwing the cable entirely out of the grip. This
must always be done in changing from one cable to another. Much
ingenuity was displaved in the early days in arranging the cable and
grip so that they would come together at starting points on the lines.
The cable was brought into the grip at these points in the following
manner @ First, by being elevated on a four-foot sheave, which lifis the
cable to a level with the open jaws of the grip; second, by a slight
deflection to one side in the track which sufficed to throw the grip
sufficiently to one side to bring the open jaws around the cable. The
jaws were then closed and after moving forward a few feet the track
jogged back, bringing the slot again in the center of the track line,
when the cable would run through on the grip rollers. This arrange-
ment has been very considerably improved upon by this road in more
recent construction.

Grip Car, Showing Cable in Grip as When Drawing a Train.

The accompanying illustration, taken from Windsor's deseription,
gives a lateral view of a grip car showing grip in the channel as when
engaged in drawing a train. These grip cars are sixteen fcet long,
six feet wide and ten feet high, with reversible seats for twenty pas-
sengers. The wheels of this car (as of all cable cars operated by this
company) are guarded with wooden fenders coming to a point at each
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end of the car, the lower edge being lined with strips of rubber. These
fenders are suspended from the running gear so as to barely clear the
street surface, rendering it impossible for anyone to get beneath the
wheels. Strong headlights thirteen inclies in diameter are carried on
the front platform of grip cars at night, and illuminate the track for
a long distance. The car works equally well in either direction, the
gripman standimg in the center. Over his head and outside the car is
a large gong, which he sounds by means of a rope hanging by his
side. An additional lever stands near the grip lever, and by its use h:
operates a powerful brake.

Not the least puzziing of the many problems presentod in the coa-
struction of the cable lines was the loop problem. In the down-town
streets, where traffic is congested all day, it was a serious question
whether cable traction would meet all the requirements of an enor-
mous passenger service during the rush hours and at the same time
avoid the crush of vehicles which would naturally result in this quarter
of the city. At first a single loop was used, the State street cars turning
east on Madison street, north: on Wabash avenue, west on Randolph
street and south on State street. The Wabash avenue cars made prac-
tically the same circuit, running north on Wabash, west on Randolph,
sotth on State and east on Madison street to Wabash avenue, where
they turned south again. Thus the State street and Wabash avenue
cars, using the same track, performed the strange feat of turning the
one to the north, the other to the south at Wabash avenue. This was
explained from the fact that two cable loops were used, and a switeh-
man stationed at the corner threw the proper switches for wheels and
cable slot. More recently, however, the Wabash avenue cars have
been run east on Madison street to Michigan avenue, north to Ran-
dolph street, west to Wabash avenue and then south. A separate
cable is used on the loop lines, propelled by being passed around a
horizontal sheave placed on the same shaft with a larger sheave, around
which the main cable passes for its return to the power station; the
size of the sheave propelling the Ioop cable is hut onehalf that of
the main cable sheave, and consequently imparts to the loop cable hut
one-half the speed of the main line. The cable is conducted around
the curves on verfical cone pullevs, placed at such intervals as to cor-
respond with the periphery of an immense sheave, the radius of which
would be that of the curve.

Silently the great cable does its work over miles of road, most of
il far distant from the source of power. The Wabash avenue and
State street lines are operated from the power station at Twenty-first
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and State streets. The Cottage Grove avenue line receives ils power
from the station at the corner of Cottage Grove avenue and Fifty-fifth
street. The line on State street south is supplied from a power station
at State and Fifty-second streets. The equipment of these stations is
so similar that a description of that at Twenty-first street will suffice
for all. In general it may be said that the equipment is the hest that
scientific skill can provide, and is not surpassed by any similar plants
in the world. The uniforin reliability with which the machinery of
the Chicago City Railway Company has always run, its freedom from
breal-downs and its wonderful record in handling immense crowds,
18 a part of the history of Chicago, and especially of the World’s Fair
year.

At the outset, four 250 horse-power llabeock & Wilcox “water
tube™ bailers were selected and installed at Twenty-first and State
streets. These boilers have given excellent satisfaction. They are too
well known to require detailed deseription, and they haye fully main-
tained their former great reputation in this connzction.

When the power station at thie corner of Fifty-second and State
streets was built a plant of three 350 horse-power Hazleton Tripod
boilers was erected there, and these also have proved to be all that has
been required of them. They have been in constant use ever since
April, 1887, and have not only equaled but far surpassed the most
sanguine expectations as to safety, economy of labor and fuel, large
evaporative capacity and dryness of steam delivered to the engines.
At an evaporative test one of these boilers developed 639 horse-power
—an increase of 82.5 per cent over the rated horse-power—and evap-
orated 12,04 pounds of water from and at 212 degrees Fahrenheit per
pound of combustible, burning Indiana soft coal sereenings, In spite
of this large increase over the rated capacity of the boiler; the steam
remained uniformly “dry.” Five more Hazleton boilers were subse-
guently erected by this company, three at the power station on the
corner of Fifty-filth street and Cottage Grove avenue and fwo for
increase of boiler capacity at the original power station, corner Twen -
ty-first and State streets. The three boilers at the Cottage Grove
ayenue station are among the largest single boilers in the world, each
being 600 horse-power and having 6,000 square feet of heating sut-
face. They are capable of developing 2,400 horse-power, if required,
without in the least impairing their efficiency or economy. The two
Hazleton boilers installed at Twenty-first and State streets are of 500
horse-power each, buf together regularly develop 1,500 horse-power
and occupy, with their mechanical stokers, a floor space of but thirty-
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two feet wide by fifty-eight feet long. Tt is a model boiler room and
is a credit to the company and a never-failing source of interest to
visiting engineers.

The Roney mechanical stokers which are used by this company in
connection with all their boilers are marvels of effectiveness and econ-
omy. The operation of the stoker is briefly described as follows:
The [uel is fed in from the hopper by a gradual motion, which can
be regulated to feed little or miuch, and the coal, as it enters, is colked
under the short arch at the front of the grate, and the gases given off
in this coking operation receive the necessary air for perfect com-
bustion from a hot air chamber with perforated bottom, which is
located at the head ol the grate and immediately over the coal as it
enters the furnace. The air is heated in passing through the air spaces
in the side walls, anid mingling with the gases given off in the coking
of the fuel, produces practically perfect combustion, so much so that
the fire is smokeless when the supply of fuel is regular and constant,

The grate bars, which extend laterally across the furnace, are con-
stantly in motion, and form alternately a series of steps leading down-
ward to the fire, and then by a forward rocking motion dip down until
they overlap like shingles on a roof, forming a favorable surface for
the forward movement of the coal but before it slides too far the
grates return to the stepped position, thus checking the downward
motion of the coal and hreaking up the clinker thoroughly over the
whole surface of the grate, and admitting addiional air for the com-
bustion of the fuel. This alternate sliding and check ng motion, bein z
constant, finally lands the cinder and ash on the lower dumping grate,
when, by releasing the handles which project in front, the grate tilts
forward, throwing the cinders into the ash pit, when it can again be
closed. ready for [urther aperation.

From this brief deseription it will he seen that the stoker can be
operated continuously, and the fire can be forced whenever, and as
rapidly as desired, without opening deors for the supply of fuel or
cleaning erate. This is an important feature in its construction and
one element of economy in the operation of the stoker. For as is well
known the continual opening and clesing of doors in the ordinary
method of firing is not only a source of great loss in fuel, but is a severe
strain upon the boiler shell, on account of the unequal contraction and
expansion it canses.

In the practical application of the mechanical stokers to the boilers
two or three are altached to each boiler, and the soft coal screenings,
which are used for fuel, are elevated to the top of the building and
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distributed to the several iran storage tanks which supply the stokers.
These tanks hold about eighty tons each; from them the coal flows
by gravity into the coal magazines on the stokers, whence it is supplied
automatically to the furnaces, as previously described. It will be
readily seen that by this method of handling the most rigid cconomy
is secured, very few men being required, and at the same time the acme
of cleanliness and efficiency is instred.

Proceeding now, in regular order, from boilers to engines, we find
here a most wonderful mechanism indeed. With all the weight and
power of leviathans they possess also the fineness of adjustment of the
most delicate mechanical construction. Of the monster fly wheels it
is said that though each is twenty-four feet in diameter and weighs
00,000 potnds, and is made in ten gections, yeét so accurately are they
fitted and bolted together that with the outer rim traveling at the
rate of a mile a minute there is no perceptible variation from its true
and even motion,

At the Twenty-first street station four of Robert Poole & Son
Company’s automatic cut-off engines challenge our attention. The
four engines are placed in pairs, two at each end of the main line shaft.
Ordinarily one pair only is used to operate the main line of cable, and
the other pair is kept in readiness for use in case of accident. They
are so arranged that the change can be made with but a few moments’
delay, and should an unusually large amount of power be required in
time of a great rush of travel, or during heavy snowstorms, both pair
can be coupled to the main line shalt, so as to use the power of all
four engines at the same time: Tf all are used together they will de-
velop a total of 2.600 actital horse-power, but this extreme limit is
seldom, if ever, rc—"quired

The Poole engines weigh about fifty tons each, or 100 tons to the
pair. They have 1h|rtv—mch evlinders, five-foot stroke, and are set
on solid conerete foundations thirteen Eeet deep. The crank shalts arc
eighteen inches in diameter. The main driving pinions, fastened to
the crank shafts, are six feet in diameter and forty inches on face, and
weigh 32,000 pounds each. The teeth are staggered, and mesh into
those of the main driving gears, which are also staggered, the gears
heing ten feet in diameter and fastened to the main shaft. These
gears weigh 42,000 pounds each. They are marvels of the molder’s
skill, running true and, considering the great power transmitted, com-
paratively noiseless, although there has been no machine work done
on the feeth, they being left just as they came from the sand. The
fly wheels on the engine crank shafts are twenty-four feet in diameter,
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and each weighs goooo pounds. Hach of these monster wheels is
made in ten sections, but so accuralely are the sections cast and fitted
together that the entire wheel moves with perfect evenness. The
main line shaft is steel, sixteen inches in diameter and sixty-eight
feet long. It is in four sections and revolves in eight bearings. There
are two pinions on this line shaft, one five and one six fe  in diameter,
twenty-four inches flace, weighing respectively 12000 and 13,000
pounds.

Ezch driving pinion meshes with a gear ten feet in diameter, weigh-
ing 26,000 pounds. and fastened to a shait carrying a drum on each
end. A second pair of drums is carried hy a shaft having a similar
sear, while between the two there is an idler shaft with a five-foot
diameter pinion. The drums, driven by the six-foot pinion on the
main line shaft, drive their cables one mile per hour faster than those
driven by the five-foot pinion. These shafts are of steel, fourteen
inches in dinmeter and seventeen feet long, resting in pillow blocks
nineteen inches in length. The drum shails are fourteen inches in
diameter and seventeen feet long and run in three pillow blocks, which
are bolted to'a heavy cast-iron [rameworle, which in turn is anchored
to solid concrete foundations thirteen fect deep. In this instance,
unlike the ordinary plan of placing the bearings for drum shafts on
either side the drums, the shaft projects and the drums are hung out-
side the bearings, the outer ends of each pair of drum shafts being
connected by a strut, whicli can be 'uljuqted for wear, and which te-
lieves the lelfm blacks of the strain caused by the cable passing
around the drums. The drums, being outside their bearings, permit
the ready remoyal or replacement of the cable, if desived, and allaw
making an extra lap when the cable has stretched to such an extent
that it would otherwise be necessary to cuta piece out: The drums are
thirteen feet four inches in diameter, weigh 22,000 pounds each, anl
each has six one and one-quarter inch furned grooyes,

There are 2,000 feet of grooving in these drums, and every inch of it
must be true and even. Ewery tooth in each gear must be properly
designed and accurately made, and the drums and gears must be so
mounted on their shafts that they will revolve with perfect harmony.
The ittmost care is necessary in the casting of these immense drums
and wheels; in the selection of the iron and in having the molten
metal in just the proper condition when the castings are poured. One
little defect in a single tooth, of the hundreds so rapidly turning in
this multitude of wheels, might cause wreck and ruin to them all.

As the cable enters the power house it passes around its pair of
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drums with two or three wraps, as the condition of slack er tautness
may require, and it then leads from the bottom of the drum to the
tension carriage, where it passes around the tension wheel from the
under side, and leads out into the street. The tension carriage is an
ingenious mechanism for taking up the slack in the cable. The cables
must always be taut on the drums. To secure this automatically, yet
effectively, the cable as it comes into the power station is passed around
the drums, and thence before returning to the street around a vertical
iron sheave, weighing 3,000 pounds, twelve feet in diameter, with a
one and one-quarter inch groove in its rim. This wheel is set in a
wrought-iron frame twelve feet long, carried by four flange wheels, on
an ordinary steel T rail track of forty-four inch gauge. At the fariher
end of this carriage is attached a heavy chain, which may be shortened
or let out at will by means of a sprocket wheel. This chain passes over
a pulley, and to it is attached a weight of 4,000 pounds. As thé moving
cable comes in taut or slack the carriage moves forward or backward
and the weight rises or falls.

The immediate effect of the tension carriage is to keep the cable
taut on the drums and thus insure the necessary friction to make the
rope mave forward ; but the device also serves another and an impor-
tant ptirpose. ‘The great weight of the cable causes a sag of one and
one-halfi inches between each carrying pulley. When a heavily loaded
train grasps the cable in starting this slack is all taken up for some
distance ahead; but in a few seconds, when the train has secured its
momentum, this slack is replaced. Were it not for the mobility of the
tensjion carriage this sudden and constant tightening and loosening
of the cable by many trains would prevent a steady and uniform motion
of the cars. As the cable passes out of the power house it is elevated
to its proper level in the channel. Each cable is independent of the
others, but they are connected by a [riction clutch of great power
which can be operated instantly by one man, so that any one cable may
be started or stopped at any time at will.

In the change from steam to ¢lectricity, which has been in progress
on American street railways for several years, one of the most inter-
esting phases of development was the substitution of electric motors
for steam engines at cable stations. The idea was to save expense at
the cable stations, and this has been actually accomplished. The
Chicago City Railway Company has three cable stations. The one at
Twenty-first and State streets runs all the cables north of Thirty-ninth
street; that at Fifty-fiith street and Cottage Grove avenue runs the
Cottage Grove avenue cables south of Thirty-ninth street and the

Fifty-fifth street branch. The State street line from Thirty-ninth street
south is run by a plant at Fifty-second and State streets.f On Wabash
avenue, just across the alley from the Fifty-second street cable plant,
is located one of the electric power stations of the company, from
which the electric power for trolley lines is secured. The other electrie
station is located at Forty-second street and Oakley avenue. § The
close proximity of the Wabash avenue electric station to the cable
house on State street suggested the feasibility of operating the cables
with electric motors instead of steam engines. This change was made
in 1894, and the motors were put into actual service in the year follow-
ing. At present the eable at the Fifty-second street power house is
aperated by electricity during six months of the year—the summer
time, when the load i8 hightest—and by steam during the other six
months. The advantages of this change were well set forth at the time
by the Street Railway Review, from which we take the following facts
and figures: _

The cable plant has two double engines, either one sufficient to
carry the load, and belted one to each end of the cable driving shaft.
This shait has couplings at each end for disconnecting either engine.
The rim and spokes of one of the engine fly wheels was removed and
the motor placed behind the engine. The belt from motor to cable
shaft was passed above and below the engine hub. The other engine
is still on hand for emergencies, and the engine replaced by the motor
can be put in running order inside of ten hours. No special founda-
tion was required for the motor, the engine foundation being large
enough. The motor, which is 600 horse-power, is identical in con-
struction with the Westinghouse 700 horse-power No. 6 railway gen-
erator, except that it is shunt instead of compound wound. It is a six-
pole machine and runs at 3oo revolutions a minute. lts capacity is
1,044 amperes. It was started with the aid of an iron wire resistance
kept cool by running water.

The average daily load of the cable plant is 250 horse-power. The
maximum load (which occurs in the winter at the time of heavy snaw-
storms) is about 600 horse-power. To conduet the current across the
alley, copper wires having a sectional area of 1,000,000 sectional mils
were installed. This is about the équivalent of five No. .0000 wires.

This is one of the largest electric motors in the world, bt it does its
work excellently. It is shunt instead of compound wound, because
shunt winding is the simpler and keeps the speed within a 2 per
cent variation, which is as near as the stecam engines can keep it. The
use of this motor enables the engineer to study the variations of power
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required by the cable. It also renders it possible to tell much more
closely than ever before the per cent of power required to move the
cable without cars.

The saving in labor alone due to the change amounts to about $28
a day. The electric plant requires no additional force, while that in
the cable plant is cut down enovugh to save the sum mentioned. To
this saving must be added the repairs on the cable steam plant and the
oil used, so that Chief Engineer Hill calculates $35 a day as the total
saving in station expenses. The fuel bill of the electric plant is in-
creased somewhat. But in substituting the motor the friction of the
cable engine is eliminated, and the saving on this item alone for several
hours of the day is enough to counterbalance the double transforma-
tion of energy.

The Joss in transforming the power into electrical energy and back
again is estimated at about 17 per cent (10 per cent in the motor and
7 per cent in the generators), while it may be less. As the fuel bill
of the cable plant running alone would average about $45 a day, the
increased cost of fuel is, say 17 per cent of this, or $7.65 a day, to put
against a saving of $35 on the other items.

%"Iu the year 1892 the Chicago City Railway Company adopted e’ec-
tricity for its eross-town lines, and in so doing made perhaps the most
radical change in its entire history—a change which is destined to
‘revolutionize not only the horse-car system but the cable system as
well. The first lines to be equipped were the two miles on Sixty-first
street from State street to Jackson Park, with a branch on Cottage
Grove avenue to Sixty-third street; thence on Sixty-third street to
Jackson Park with a double loop extending north and south at the
park; four miles on Forty-seventh street extending from Western
avenue east to Cottage Grove avenue, and three miles on Thirty-fifth
' street from California avenue east to State street. The World's Fair
traffic demanded that all these lines be equipped before the opening
\0f the great exposition, and this was accomplished,

The Wabash avenue electric power station at Wabash avenue anl
Fifty-second street is deseribed by the Street Railway Review as a
model of neatness and good engineering. It is a station in which no
extravagant expenditures have been made, but it has always been the
policy of the City Railway management toromit nothing which will add
to the economy and reliability of its plants. The station is a one-story
building, thirty-five feet high and 130 by 147 feet in ground area. The
boiler room is 57 by 130 feet, and has space for fourteen Mohr water
tube boilers. The coal is delivered in the cable plant across the alley,

at which place it is loaded into dump cars and lifted to an elevated
tramway which crosses the alley and runs above the boilers of the
electric plant, where it is dumped into the bins or hoppers feeding the
mechanical stokers. The engine room has space for five units, of
which two are installed. Each unit consists of a pair of Wheelock,
simple engines, connected by a Hoadley rope drive to a jack shaft. On
each end of the shaft is a clutch for throwing in a 700 horse-power
Westinghouse four-pole generator. The ultimate capacity of the sta-
tion is thus 7000 horse-power, which is ample to drive the whole sys-
tem, cables and all, if it is decided to do so. The switchboard bus bars
are calculated for 10,000 amperes. The switchboard is the Westing-
house standard, but ammeters have been put in the feeder circuits as
more machinery was added.

The system of piping in this plant is medern in every detail. Over
the entire battery of boilers thirty-inch drums, fifty-three (et in length,
extend, and are connected by means of an eighteen-inch copper goos:
neck. From the thirty-inch drums steam is taken to each engine by
means of a ten-inch heavy steam piping. having a ten-inch angle valve
placed next to the drum. Copper joints and elbows are used through-
vut the entire plant.

The engine room is o by 128 feet and finished in white ename’e!l
brick. The generators are ten in number, each of the Westinghouse
No. 6 type, rated at 700 horse-power when running at 300 revolutions
per minute. The switehboard is placed on a balcony in front of the
dynamo room. It is divided into two sections, each of the shape of a
letter V on its side; these meet at a central door which allows access
to the rear of the board. The oufside of each division controls the
station apparatus, while the inside of the hoard, formed by the ather
side of the V, controls the lines. Most of the apparatus is compose
of marble or slate. A separate lighting plant illuminates the dynamo
room by ten arc lamps and sixty incandescent lights.

The engines at the Wabash avenue plant are of the improvesd
Wheelock type, equipped with E. K. Hill's valve system. They are
ten in number, arranged in five pairs. They are designed to run 100
revolutions per mintite with 100 pounds boiler pressure, and while so
running will develop 1,400 horse-power per pair. The eylinders are
twenty-four inches in diameter, with forty-eight inch stroke.

Each pair of these engines has an eighteen-foot built-up fly wheel
weighing about 50,000 pounds. The hub is forced on the shaft and
each arm recessed four inches into the hub; each sequent is bolted to
arm and keyed with side keys, and each wheel is grooved for twenty-
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one wraps of one and one-quarter inch rope. The object of all this
was to inatiguirate the endless rope system of power transmission,
known as the compound wind. The driver pulleys in this case are
seventy-two inches in diameter and revolye 300 turns per minute, ars
grooved for thirty-two wraps of one and one-quarter inch rope, and
drive two 700 horse-power generators. The compound multiple is
seventy-two inches in diameter, grooved for ¢leven wraps of one and
one-quarter inch rope. The stationary and carriage tizhteners are
cighty-four inches in diameter and Su%pendo:l from the ceiling. By
this system, with a fly wheel face only thirty-nine inches in width, 1,602
horse-power is transmitted.

In 1896 the company concluded to build a new power station at
Forty-ninth street and Oakley avenue, on the extreme western end
of its territory at that time, hut near what is destined to be an impor-
tant center of electric power distribution. This is said to be the largest
railway power house building in the world and in horse-power capacity
is the equal of any ever pla_nned—h-wmq a rated output at the switch-
hoard of 11,528 horse-power. Here, as in the Wahash avenue station,
the rope thlve is nsed, instead of the usual diveet connection. The
huilding is 200 by 266 1-2 feet: the hpiler room is gg by 266 and the
engine room 110 by 266. Tt is a steel frame structure throughout.
The general management of apparatus inside the station is nedrly the
same as that at the Wabash avenue station.

The boiler room is designed to accommodate forty-eight horizontal
return flue boilers six and one-half by twenty feet. Half of these boil-
ers deliver their smoke to a stack at one end of the huilding and the
remainder to a stack at the other end, each stack being 200 feet high
with a fourteen-foat flue. The station is located near a railroad and
coal is brought in on a side-track which passes hetween one of the
stacks and the boiler room. There 1s another side-track for the re-
moval of ashes. The coal is carried into the station by a conveyor
and is distributed 1o the coal tanks running the length of the boiler
room. The tanks are directly over the boiler front, and from them
the coal is piped down to the smokeless furnaces. Tlnder the furnaces
run the tracks of the ash-conveying apparatus, which is a part of the
same system as the coal convevor.

The boilers are divided, with reference to piping, into eight banks
of six boilers each. TFach hank feeds into a header and each header is
icined to the other by curved copper connections. Each division is
separated by valves, so that the station is protected against break-
downs of any portion. The main header from which the engines draw



their supply is three and one-haif feet in diameter. The exhaust piping
is all under the floor in the engine roem, and will rise in the boiler
room through three fotir-feot exhaust pipes each 130 feet high. Three
exhaust heaters of 2,000 horse-power and exhaust feed water injectors
are used.

In the engine room there are six simple double engines running
seventy-seven revolutions per minute, with two eylnders, each thirty-
six by sixty inches. IFach pair of cylinders drives a twenty-foot fly
wheel. This fly wheel drives by rope drive a short jack shaft. On
cach end of each jaclk shaft is a cluteh which conneets with an 8oo
kilowatt generator. The plan embraces six pairs of generators and six
double engines.

A TYPICAL CAR BARN.

In the summer of 18g5 it became necessary for the Chicago City
Railway Company to build an entirely new car barn on Cottage Grove
avenue, between Thirty-eighth and Thirty-ninth streets. The old barns
were destroved by fire. The company owns land at that place, about
three and one-half acres in extent, and this is now completely covered
with a car barn and stable which is worthy of description in this con-
riection, The barn is one-story in height and has a frontage of 242
feet on Cottage Grove avenue. It is of brick and very substantially
built. When it is stated that the roof aréa of this building is about
three and one-half acres some idea of its extent may be had.

The barn is divided by brick walls into three compartments. Tn
the middle of the barn and extending enfirely across it is the “transfer
track.” by which cars may be moved from one section to another. Thz
object in dividing the barn in this manner is to gnard against spread
of fire. The openings in the dividing walls are each provided with two
pairs of fire doors, which roll upon inclined ways, so that when re-
leased they will close of themselves. Cars are run into the barn by
their own momentum and are taken out onto the tracks again by means
of horses. They are moved from one track to another inside the barn
on the transfer tables, which are of wood and are mounted on thirty-
inch wheels. All the tracks inside the barn are on one level. No
power other than horse power is used in making these transfers. The
barn has a total floor space of 148,600 square feet, with tracks to
accommodate 417 cars.

In the northeast corner of the barn is located the employes’ club-
room, which is 23 by 50 feet, and is furnished, lighted and heated by

the company. Next to this is a room 18 by 28 feet, in which are quar-
tered the wreck wagon and its team of horses. The equipment of this
room is all in the most approved fire department style. Adjoining is
the office, and also the conductors’ room, where lockers for the men
are provided. There is also an oil and lamp room and a small coal
room in the rear. il is delivered to the storage tanks, which are
below the floor level, through a hatchway in the sidewalk. The train
dispatcher’s tower is located in the center of the incoming tracks. The
dispatcher has a clear view of the tracks on Cottage Grove avenue in
both directions, and also of the interi-r of the b-rn. Within his r¢ach
are levers controlling the semaphore s'gnals and the track switches,
and he is connected by telephone or speak ng tube with the offic: and
the transfer track.
Electricity is to be the ultimate power on all the lincs of this com-
pany, including the present cable lines. At p-esont writing there are
about 160 miles of electric road and about 300 motor cars are re-
quired. The electric power has been extend:d to lighting and power
supply at the barns. Besides the repair shop at State and Twenty-
| first streefs there are six barns. At five of these there are from one to
four car elevators. In all there are eleven elevators. Two fifty horse-
power motors are installed for each elevator. These motors have in
| almost every instance displaced small steam plants, and have resulted
in a considerable saving, The lighting and power load comes at a
time when the other load is lightest and when it can be most con-
veniently taken care of.

The history of street railroad grants in Chicago is an important
chapter in the history of this company. The first street railway ordi-
nance was passed by the City Council on August 16, 1858, and granted
to Henry Fuller, IFrank Parmalee and Liberty Bigelow permission
and authority to lay tracks and to operate for twenty-five years a horse-
railway in certain thoroughfares of the city. The streets named were
portions of State street, Ringgold place (now Twenty-second street),
Cottage Grove avenue, Archer road and Madison street. The ordi-
nance was accepted by the men pamed in it and construction of the
road was begun.

At once a legal objection was raised which proved to be fatal to
the validity of the ordinance. The Constitution of the State of Illinois
in force at that time was what is now known as the Constitution of
1848. [t contained absolutely no provision authorizing city councils
to grant street railroad franchises. The legal experts soon discovered
this fact, and declared that the ordinance granted by the Chicago City
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Council on August 16 was worthless. The power, under the Consti-
tution, to grant street railroad franchises, was vested in the State Leg-
islature alone.

Messrs. Fuller, Parmalee and Bigelow lost no tinie in seekng
special legislation to make good the deficiency, They asked the Leg-
islature for an act of incorporation and authority to build and operate
the road, and it was granted to them. On February 14, 1859, the
legislature passed an act entitled, “To promote the Construetion of
Horse Railways in the City of Chicago.” This act created Henry
Fuller, Frank Parmalee, Liberty Bigelow and David A. Gage into a
corporation, with a life of twenty-five vears, called the Chicago City
Railway Company, and gave to it the right to install and operate for
twenty-five vears a street railroad in the streets already named in the
ordinance of the City Council of the previcus year. This act went
farther. It named certain specified places along these streets where

turnonts should be located and exira conditions fulfilled : and it also

stated, as-a condition of the grant, that the City Railway must operate
a ling from Lake street to the southern boundary of the city and on
Madison street from the river to the western limits of the city, speci-
iying the particular streets to be used in these extensions. The same
act also authorized the construction of street railways on the North
Side.  Section 10 provided that William B. Ogden, John B. Turner,
Charles V. Dyer, James H. Ross and Voluntine C, Turner be created
a corporation, by name the North Chicago Railway Company, to lay
down, maintain and operate a street railroad on North Clark street.
The time limit of this charter and franchise was also put at twenty-
five years from date of incorporation, or in 1883. This fact is stated
in this connection to show the general and sweeping character of the
legislation in question,

This direct State legis'ation was necessary, unier the Constitution,
then and for many years afterward in force, in order to give Chicago
street railway companies the right to construct or operate lines of
railway. There was no quiestion on that point. The Legislature was
admittedly supreme. On February 21, 1861, another act of the Legis-
lature formed the Chicago West Division Railway Company. This
act was entitled “An Act 1o Authorize the Extension of Horse Rail-
ways in the City of Chicago.” It provided that Edward P. Ward,
William K. MeCallister, Samue! BB. Walker, James L. Wilson, Charles
B. Brown and Nathaniel P. Wilder should be a corporation named the
Chicaga West Division Railway Company, and shou'd have possession
of and power to operate the Madison street line formerly granted by

act of 1859 to the Chicago City Railway Company. From this time
on ther¢ were three companies in existence, the North, South and
West Side companies, which have practically the same legislative his-
tory, but in this article we shall follow, in detail, the history of the
Chicago City Railway Company alone. Up to 1865 the only occur-
rences of note were a number of ordinances granted by the Chicago
City Council to these street railroads. In some of these no time lim 1
is given, and in others the time of expiration was 1883, or at the end
of the companies’ charters. In those where no period was stated, it
was considered to mean beyond question that their life was the life of
the companies’ charters,

The first radical change in the status of street railway legislation
was made by the act of February 6, 1865, entit’ed “An Act Concerning
Horse Railways in the City of Chicago.” This act amended by name
the previous two acts of the Legislature regarding strezt railways in
Chicago. In common with similar clauses for the other two Chicago
companies the measure provided that the life of the corporation known
as the Chicago City Railway Company be extended to n'nety-nin:
years from its date of organization in 1859, It also extended all the
rights and privileges belonging to the company for a similar length
of time. Section 2 of this act provided, among other things, as follows:

“And any and all acts or deeds of transfer of rights, privileges or
franchises, between the corporation in said several acts named, or any
twe of them, and any and all contracts, stipulatons, licenses and under-
takings made, entered into or given and as made or amended by and
between the said Common Council and any one or more of the said
corporations, respecting the creation, use or exclusion of railways in
or upan the streets; or any of them. of said city, shall be deemed and
held and continued in force during the life thereof, as valid and effect-
ual, to all intents and purposes, as if made a part, and the same are
hereby made a part, of the said several acts.”

The State at that time was under the Constitution of 1848, which
gave to city councils absolutely no power to legislate in street railway
matters. The Legislature was therefore in supreme authority over
street railways and was empowered to and did extend the charters of
the companies, and all the franchises which had been given to them
prior to 1865, to the limit of ninety-nine years from first incorporation
or until 1958. This was the understanding for thirteen years, until
1878, when the first controversy involving the duration of the fran-
chise arase. The question was brought up at that time on occasion
of an attempt by the city to collect license fees on cars. It was de-



cided by a wise compromise. How this was done is well told by Mr.
James Black, in his pamphlet on the Street Railroad Situation in Chi-
cago, as follows:

Owing to the great fire of 1871, and other causes, the city of
Chicago in 1878 found itself in a most embarrassed financial condition.
It sotight every means within its power to raise revenue, and finally
turned to the street railroad companies as a possible means of obtaining
income. An ordinance was passed March 18, 1878, requiring the
companies to pay a license fee of $50 a year on each car owned,
whether the vehicle was used or not. Naturally, the street railways
protested at this requirement, and took ecarly steps to present the
matter to the Supreme Court of the United States.

The case was still pending when Carter H. Harrison, Sr., became
mayor, in 1879. The great thoroughness and ability of this man led
him at onee to study the street railway situation, and to seck a solution
for the matter. Fe saw well that there were two sides to the license
question, and that no man could tell what the outcome of the litigation
would be. The city needed the revenue from car licenses badly. So
Mayor Harrison shrewdly proposed a compromise. Then, as now,
the street railway companies were only too anxious to get along with-
out contention and trouble with the eity, and so were ifiduced to
aceept.

The compromise was to the effect that the litigation in the Supreme
Court be withdrawn, that the companies pay a license of $50 a year on
a number of cars figured by daily trips, and that for twenty years from
1883 the city should offer no contest as to the companies’ right to
operate their cars for ninety-nine years under their State charters.
This last dispesed of any agitation which had been attempted regarding
the expiration in 1883 of the rights granted by the city to the com-
panies. The compromise was embodied in two ordinances enacted by
the City Council. The ordinances were accepted by the companies,
and have ever since been in foree. They are known as the Extension
Ordinances of 1883, But there is one important point about them
which must not be overlooked., For fear the acc ptance of these meas-
ures should be talken as an admission by the street railroad companies
that their rights to operate cars on their original lines expired in 1883,
the following clause was inserted in Section 5 of the second one:

“Nothing in this section contained, or the acceptance hereof, shal!
in any manner impair, change or alter the existing rights, duties and
obligations of the city, or of the said eompanies, respectively, from and
afier the expiration of said term of years hereinbefore contained.”

This was intended to mean, and does mean, as plain as words can
say it, that neither the city nor the companies forfeited any of their
rights by the ordinances and agreements of 1883. On the one hand.
the city did not give up its supposed right to collect licenses, nor, on
the other, did the companies admit, either, that the city had the right
to collect licenses, ar that their franchises in any way expired in 1883,
In other words, the arrangenient was a gencral armistice declared until
1903.

These facts are given te show the true situation in the matter of
street railway franchises in Chicago. It is these ordinances ol 1883
that are to expire in 1903, and about which so much talle has been
made of extension. The street railway companies do not admit that
their charters expire before 1958; but in 1903 the city’s authority to
charge a license fee will be again in dispute, and the charter rights of
the street railway companies under the act of the State Legislature in
1865 will be again relied upon. 1f the whole question seftled so skil-
fully for twenty vears by Mayor Harrison in 1883 is reopened in 1903,
it will mean, as before, trouble, expense and fight with the city. Th=
street railroad companies would greatly prefer peace. That is the
reason they are in favor of more “extension ordinances,” only they do
not regard these ordinances as extensions of their rights, hut as micrely

an extension ol the armistice of 1883.

There are some other factors mentioned by Mr. Blaclk which some-
times cause confusion in the discussion and understanding of the street
railway situation in Chicago. In 1870 the new Constitution of the Stat:
of Illinois was adopted. 1t provided that no grants of street railroad
and like franchises should be made by the State without the consent
of the local authorities, and that all sueh grants should be limited to
twenty years. In 1872 the Horse and Dummy act {ollowed, elaborating
these points and providing other limitations and privileges. But both
of these changes in the State laws came years after the ninety-nine
year extension act of 1865 was accepted, complied with, and in force,
so that they cannot in any way be held to affect the rights of the
Chicago companies to operate for ninety-nine years under their char-
ters. Another confusing thing about the matter is that under the Con-
stitution of 1870, which gave the city power to grant street railway
franchises, many ordinances were passed for twenty-year periods by
the council and accepted by the companies, so that these are doubtless
hinding and are due o expire af varying periods for the next five to
twenty years to come.

The interesting question now arises, What opinion do the legal ex-



perts hold regarding the significance of this sequence of events? As
may well be believed, every step in the history of the street railway
companies has been gone over many times and exhaustive opinions
rendered, so as to show the exact standing of the corporations.
Summed up, the opinion of the experts who have gone deeply into
this matter, on both sides of the controversy, is overwhelmingly in
favor of the contention that the street railroad companies of Chicago
enjoy ninety-nine year rights of operation on the principal trunk lines,
under their charters.

The late Judge Julius S. Grinnell made perhaps a more careful and
able study of this subject than any other man has ever done. As City
Attorney and afterwards as Chief Counsel for the Chicago City Rail-
way Company, he had many occasions to delve thoroughly into the
history and constitutionality of all the street railroad legislation. His
studies led to the final conclusion—which was one of the fixed convie-
tions of his positive life—that the charter rights of the companies
under the act of 1865 are inviolate. Writing on the subject of what
rights of the Chicago City Railway Company expired in 1883, he said :

“In this discussion I wish to confine my suggestions to what are
usually called the ‘trink lines—namely, State street north of Thirty-
ninth street, Indiana avenue south of Eighteenth street, Archer aventie
south of Nineteenth street, Cottage Grove avenue sotith of Twenty-
second street, Clark street north of Twenty-second strect, and Wahash
avenue north of Twenty-sccond street, because as to these, in my
opinion, there is no opportunity for difference of judgment or argu-
ment. All must agree that the tracks on these streets, respectively,
can be operated by the Chicago Railway Company till 1958, being
ninety-nine years fram 1850, without hindrance by the city. No right
of the company in any of these strects expired in 1883, and, therefore,
no right will expire in 1903.”

This was only one of the many similar opinions delivered by Judee
Grinnell on this subject. From his long researches he reached the
following conclusions:

“First—That the city can have the opportunity in 1903 of raising
the question as to what, if any, rights of this company expire then;
which question the city did nof dare to raise in 1883, and has post-
poned to 1003. The contract limit of the city’s silence will alone
cxpire then,

“Second—That the act of 1865 is constitutional and valid. and
within the powers and prerogatives of the Legislature,

“Third—The corporate life and franchises of the C hicago City Rail-

way Company have been extended to and will expire in 1058.

“Fourth—That the right of the Chicago City Railway Company
to maintain and operate street car tracks on the above mentioned
streets is a contract right, duly entered into between the company
and the State and city, and cannot be abridged, lessened or modified
by the State or city till nincty-nine years from 1850,

" “The conclusions above were entertained and expressed by me
while aceupying the position of City Attorney, although such fact may
add nothing to the weight of my opinion then or now. Dut it is ex-
ceedingly gratifying to a lawyer that his mature research, study and
conclusions sustain the opinion of earlier years, and that the conchi-
sions reached fifteen years ago are fortified by subsequent reason an‘l
decisions.”

Mzyar Harrison, Senior, who was more intimately familiar w'th
the actual rights and limitations of the city in street car matters than
anv man who has ever occupied the city execnutive's chair, said, in
1883, of the ninety-nine year act:

“T have always entered upon the discussion of that act with all
my preiudices arraved against it, but T am forced to y'eld to the opin-
ion of lawyers far hetter than myself, that the act of 1865 is valid.”

Tudge Francis Adams, now of the Appellate bench, admittedly one
of the ablest corporation and constitutional lawyers of the State, when
Corporation Counsel in 1883, made a long and careful study of the
street railroad situation. Although strongly on the side of the city
and the public, he came to the conclusion, after a thorough analysis
of the subject, that the law of 1863 was perfectly valid. He said at that
time, among other statements, on the subpject :

“Was the act constitutional? T say it was, because the act was
passed while the Constitution of 1848 was in force, and the question
is, was it constitutional when passed? Tt was constitutional if the
General Assembly had the power to pass it, and the General Assembly
had the power, if not limited or prohibited in the premises by the Stat=
or Federal Constitution.

“I am of the opinion, therefore, that the act of February 6, 1863,
was constitutional when passed, and, being accepted by the railwav
companies, became a contract hetween the State and the companies,
and as such is not, so far as the rights of the companies are concerned.
affected by any provision in the present Constitution.”

It has been well stated by Mr. Black, in his summing up of th»
argument in this case, that fair play and just'ce dictte that street rail-
road companies should be put on the same footing as the elevated and



steam roads, with which they compete. The Chicago City Railway
competes, in bringing passengers into the heart of the city, with one
elevated and a dezen or more sutface steam railroads doing a suburban
business. The South Side Llevated Railroad has a fifty-year [ranchise
practically without compensation to the city, although it occupies
Sixty-third street for over a mile and has other valuab e concessions,
and although no portion of its structure is open to the use of gen-ral
traffic. The Illinois Central has a permanent existence, pays no coni-
pensation to the eity, and is protected by law in charging three cenfs
a mile if it sees fit. All the steam railroads running through Hyde
Park and the Town of Lake have franchises for fhfty vears, which,
under the raflroad act, are practically perpetual. Many of them oecup ¢
streets that have heen given up to their exclusive use, damaging in-
stead of improving the abutting property. None of them pave, repair,
sprinlde or clean their rights of way. None of them pay to or do for
the city anything which compares in amount with that done by the
Chicago City Railway Company. None of them give transfirs or are
obliged to operate unprofitable outlying feeders to their trunk lines.
Not one of them dees one-hundredth part of the pub'ic good the street
car company does.

The foregning facts and legal apinions regard ng franchises haye
heen given in detail for the purpose of presenting to our readers the
exact status of the Chicago City Railway Company’s corporate rights
in the matter, as opposed to the garbled anid often perverted statements
that have appeared from time to time in the public prints and haye
misinformed the people.

The rapidly growing importance of the Sputh Side as a residence
and business section and the wonderful growth of the street railway
lines of the Chicago City Railway Comp ny during a single decade
are graphieally illustrated by the corporative maps which we publish
herewith. § In 1887 the longest ride afforded on these lines for five
cents was six miles; in 18g7 passengers were carried fifteen miles for
the same fare and transferred to any part of the South Side without
extra charge. A still further extension since that time is noted. At
the present time every square mile of this vast territory is intersected
with many tracks of this company, all leading to the common down-
town terminus, and bringing passengers from the remotest corner of
the South Side to the husiness center for the single nickel fare.

The price of a ride has, by common consent, been placed at five
cents, and this being the handy small eoin of our country, it naturally
remains as the standard. To reduce the fare by selling a quantity of
tickets for a lump sum-—say six or eight tickets for a quarter of a
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dollar—has always proved a failure, so far as the abject sought, viz..
the advantage to the poor man, is concerned. The laboring man has
but little money to spare, and experience warrants the statement that
he seldom invests in tickets, even though such an investment would
mean cheaper transportation for him. A critical examination has de-
veloped the fact that he fears the loss of his tickets, and also the
unnecessary use of them. Those who henefit chiefly by the cheap
ticket plan, therefore, are not the working peaple. But, aside from
cheapening fares in such a manner, experience has taught that extend-
ing the length of the rides is by far the best and most satisfactory
solution of tlie question, and at the same time is most helpful to the
general public. As it would be inexpedient to make a charge per mile,
the five-cent rate is made to cover all distances. And liere a result is
attained which ecan but be satisfactory. Tt is seldom the poorer
classes reside near the heart of the eity, owing to the value of real
estate in such localities; generally they live near the outskirts, and
thus it is that, as a length of ride is increased, the cost of the same
to them is diminished. DBesides this, the lengthening of the lines
causes improvements to spring up, and great development in real
estate.

It has heen said that while the cost of many articles has decreased
during the past, the cost of a street car ride remains the same. This
is erroneous, and the exact contrary is true. There is nothing for
which we pay that has decreased in relative cost so much as travel
on the street railways. The patrons of the street railways now receive
from five to ten times as much for their money as they did thirteen
vears ago. A table prepared by the Street Railway Review, touching
on this subject, tells the story by comparison, showing the apprecition
of the purchasing power of money the past thirteen vears as appliad to
street car fares and sundry commaodities.

This phase of the subject will be found more fully illustrated, per-
haps, by reference to the accompanving map (to be found in these
pages), which has been produced to show in greater detail the devel-
opment and extensions of the various street railway lines of this com-
pany since 1886 and 1887. The map shows all the main lines and
extensions which existed twelve years ago, and the comparison is
hetween then and now. The showing is certainly not unfavorable to
flie contention that while the fare has remained the same, the pur-
chasing power of the “nickel” has multiplied many fold—to the great
advantage of the people, and a corresponding expense to the street
railway company. The diagram following is a brief elaboration of the
idea:
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Notwithstanding the cheapening of the cost of a ride, the improve-
ment in the physical condition of the railway has been marvelous.
Instead of a light, rough running track, a girder rail is used, heavier
than the steam railroads, which insures smoothness of running, The
small cars, cold, with floars covered with straw, lighted by oil lamps,
and slow-going, have been supplanted by large, roomy cars, well
cleaned and heated, and lighted with gas or electricity, and propelled
at much greater speed. The improvement has been so great that
thonsands ride on cars in good weather for the pleasure and recreation
afforded. Surely the claim is not unfounded that, with much longer
rides and Dbetter seryice, the rate of street car fare has been greatly
reduced.

The Chicago City Railway Company is a corporation organized
imder speeial charter obtained from the State of Illinois in 1858, Tts
authorized capital stock is $14,000000; its stock actually outstanding
is $13,000,000. First mortgage honds drawing 4 1-2 per cent interest
and due July 1, 1901, have been issted to the amount of $4,619,500.
Dividends are paid quarterly at the rate of 12 per cent a year. An
additional §1,000,000 of eapital stock was authorized by resolution of
stockholders in January, 1899, to be offered to old holders at the dis-
cretion of the directors.

The first mortgage, dated December 21, 1887, was issued to secure
an immediate issue of $4,000,000 of bonds, and provided that additional
bonds to the amount of $2,000,000 might be issued from time to time
for extensions and improvements, the additional bonds to bear such
rate of interest as is fixed at time of issue. The trustee is Charles L.
Hutchinson, Principal and interest are payable at the First National
Banlk, Chicago, and in case of death or inability of trustee, Erskine M.
Phelps is named as his successor. Bonds may be redeemed at any
tithe on giving sixty days’ notice. -

In 1800 this company took over the incomplete Chicago and South |
Side Rapid Transit project, furnishing money to build the elevated |
road in Sixty-third street and to complete construction north of that |
point. It thus gecured a majority of the capital stock of the elevated
road, and $3,000,000 second-section bonds. The stock was held in |
trust by the Chicago Trading Company, and in September, 1893, the
stock and bends were distributed among City Railway stockholders
as an extra dividend, each holder getting 50 per cent of the amount |
of his City Railway stock in Rapid Transit stock, and 33 1-3 per eent
in extension bonds. Tn February, 1808, leading men in the company
incorporated the Chicago City Railway Rapid Transit Company, with
a capital of $1,000,000, fur the purpose of huilding an elevated road in

Chicago City Railroad Company :

1866 4 miiles,

1876 5 miles.

1886 @ miles.

1896 15 miles

Dearborn street, from the heart of the city to Thirty-ninth street, to
he used ag a trunk line in bringing in the City Railway Company’s
trolley cars. At present writing. however, nothing further has been
done in pursuance of this project. Although the stock of the South
Side lilevated Railway is largely owned by stocklholders of the Chi-
cago City Railway Company, the two corporations are not otherwise
affiliated. In June, 1898, the franchises of the General Eleefric Rail-
way, which had threatened to inyade the South Side territory, were
acquired by interests friendly to the City Railway Company.,

The tables given herewith show intercsting details of operations
running over a period of thirteen years. It will be noticed that the
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cost of operation per car mile is greatest when horses are used and
least under the cable system. The cost of electric traction is appar-
ently nearly 30 per ceut more than cable, but this statement is subject
to an important modification where trailers are used. It has been
found that the addition of trailer cars does not increase the expense
per car mile anything like the proportionate cost of aperating motor
cars alone, so that in general use, where trailers are carried on almost
every. train, the electric system is calculated to be the cheapest as well
as the best.

The area covered by the transportation lines of the Chicago City
Railway is the most important in point of population and EIEblr'lhlllL\f
of residence in the city. Tt extends from Randolph street south, along
a comparatively narrow strip of land between the river and the lake,
to Twenty-sceond street, where the lines begin to widen out in both
directions. Along Archer avenue to the southwest one electric line
reaches away out to West Forty-fourth avenue and as far south
as Fifty-first street. To the cast the Cottage Grove avenue line reaches
the western honndary of Washington Park and extends south to South
Chicago avenue, on which street it runs southeast to Seventy-sixth

street. The State street line runs south to Sixty-ninth street and thence
southwest on Vincennes avenue to Seventy-ninth street. The Halsted
street line also reaches Seventy-ninth street. Other north and south
lines are Rhodes avenue, Indiana avenue, Clark street and Wentworth
avenue, Canal and Wallace streets, Center avenue, Ullman street, Ash-
land avenue, Western avenue and Kedzie avenue. Practically all of
these lines are now operated by electricity—the trolley system lLicing
used throughout. The same is true of the cross-town lines, which
are: Twenty-second, Twenty-sixth, Thirty-first, Thirty-fifth, Thirty-
ninth, Roeot, Forty-third, T‘t)l’f\-SEthtll Fifty- first, Fifty-fifth, T'lft\-
ainth, Sixty-first, Sixty-third, HJ\t\-mnth and Seventy- ninth streets.
The territory ¢ L(.tUdlly covered hy these lines is n'ne miles long by seven
and one-half miles wide, and is populated, for the greater part by the
meost intelligent and progressive of Chicago’s citizens. It is doubtless
destined to be the solid business section and also the most desirable
residence portion of the city.

Among the many points of interest reached by the Chicago City
Railway lines we may make special mention of the parks—Washington
and Jackson—Oakwoods Cemetery and the Union Stock Yards. The
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South Division has 1.306 acres in parks, which is more than the park
acreage of both the North and West Sides combined. Exclusive of
houlevards, the south park system possesses a park area of 075 acres,
distributed as follows! Washington Park, 371 acres; Jackson Park,
524 ; Gage Park, 20, and Midway Plaisance, 80.

Washington Park lies six miles south of the City Hall and one
mile west of Lake Michigan, and extends from Fifty-first street on the
north to Sixtieth street on the south, and lies between Cottage Grove
aventte on the east and South Park avenue on the west; it has an area
of 371 acres. The park was originally very swampy and has been
reclaimed almost entire from an impassable morass. This was a long,
darduous and expensive undertaking, but the drawbacks were gradually
overcome, and its transformation from a sandy waste to beautiful
flower gardens, lawns, walks and shady retreats has been successfully
accomplished. The transplanting and caring for the growth of trees
was the most difficult task of all, but skill, labor and money have given
to Washington Park groves of eyergreen and deciduous trees second
to none. The system pursued in transplanting has been to place them
in groups, in such positions and of such size as to produce a pleasng

¢ffect of shade in hold contrast with intervening vistas of open lawn..

[by this means a better growth has been secured, through the protection
the trees afford to each other, as well as an impressive effect of magses
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of foliage obtained earlier than would otherwise have been possible.
The trees are principally elms, maples and birches, selected because
of their adaptability to the severe climate of this latitude.

No feature of the park attracts more attention or affords more
pleasure than the floral display, which is as uniqtie as it is beautiful.
There are always shown new and striking figures, such as the “Amer-
ican flag,” the “gates ajar,” sun dial, calendars and other designs, pre-
senting a remarkable exhibition of the landscape gardener’s art, which
has rendered this park especially noted. The conseryatory is an ele-
gant and spacious building and forms one of the principal attractions,
becanse of the rare heanty of the plants and flowers with which it is
filled. It contains a large collection of tropical and sub-tropical flow-
ering plants and férns, including date palms, magnolias, fan palms,
century plants, laurestinus, rubber-irees, ete. There are a large num-
ber of propagating houses, from which 200,000 plants are annually
transplanted, besides a cactus hotise.

Among the noticeable buildings in the park is that used for a stable
and carriage house. It is a fine stone structure, 325 by 200 feet, bhuilt
in the form of a Greek cross, and has accommaodations for 100 horses
and storage raom for the various phaetons and other vehicles belong-
ing to the park. This building is well worth a visit, the stable belng
one of the finest inthe country.

Gage Park is a small park of twenty acres extent, located about
four miles west of Washington Park, at the junction of Garfield boule-
vard and Western avenue, 1t was named in memory of George W.
Gage, who was one of the frst commissioners of the South Park
system.

Washington and Jackson parks are connected by a strip of land
one mile in length and lying between Fifty-ninth and Sixtieth streets,
known as the Midway Plaisance. In preparation for the World's Fair
this heretofore unimproved portion of the park system underwent a
great change. It is now designed to serve its original purpose—that
of a connecting parkway between the two parks. The plan of the
landsecape architect provided for a canal one hundred feet wide through
the center of the tract to the lake in Washington Park, flanked on
either side by a walk, a drive and a deep lawn, in the order named.
One side of the lawn skirts Fifty-ninth street and the other Sixtieth.
The walks and drives are shaded by trees; the canal is crossed by five
hridges.

Jackson Park is about seven miles south of the City Hall and
extends from Fifty-fifth street on the north to Sixty-seventh street on
the south, Tt is hounded on the east by Lake Michigan. TIts area is
523 acres, which includes 170 acres of lakes, connected with Lake



Michigan by an inlet. The lake frontage of 7,131 feet is protected from
erosion of the waves by a great breakwater and a paved beach fifty
feet wide, extending along the entire shore of the park. This work
cost nearly half a million dollars, and has never been equaled in the
history of park protection. It insures a permanent water line, as it is
practically indestriictible.

Jackson Park will always be associated in memory with the great-
est event in the history of Chicago—the World's Fair, Tt was selected
ds the most available sife only after a very spirvited contest with the
friends of other locations, each of which had its special advantages.
A large part of Jackson Park was at that time not much better than
a swamp, being composed for the most part of low sand ridges inter-
spersed with bogs, the only considerable vegetation being meager
growth of scrub oaks and other stunted trees. But, by a seemingly
infinite expenditure of money and labor, the park was put in the condi-
tion of a garden, and proved to be exactly the location best suited tn
the wants of the Exposition. It was the admiration of the world
during the six months of the air, and since that time it has been
aradunally improved, until it is now oie of the most magnificent parks
in this country. Some few of the old World's Fair buildings still re-
main, and the spot is a never-failing point of interest for the visitor to
Chicago, who secks to identify in the now changed and beautified
iandscape his former World’s Fair associations.

South of Sixty-seventh street and east of Cottage Grove avenue is
located QOakwoods Cemetery, which is reached by the cars of the
Chicago City Railway. TInterest attaches to this cemetery for the
reason that it is one of the oldest burial grounds in the city and also
because it is the burial place of a large number of soldiers. More
than five thousand Confederate soldiers, who died while they were
prisoners at Camp Douglas, were interred in Oakwoods. Many Union
veterans sleep their last sleep there, and an interesting feature of the
cemetery is the Union soldiers’ monument, a statue representing a
private soldier with his rifle on a marble pedestal. Tn the foreground
are four cannon, guarding the graves of seventy veterans there groupeti
together.

Oakwoods comprises 180 acres. Tt was planned by the celebrated
Adolph Strauch, of Cincinnati. The avenues are laid ottt in cliryves,
on an established grade, and perfect drainage is secured hy scientific
engineering. The land is of a dry, sandy nature, but is covered with
a sufficient depth of soil to insure the thrifty growth of trees, shrubs
and flowers. Much attention has been given to the improvement and
embellishment of the grounds, which present a park-like appearance.
and are in every respect beautiful as a place for the long slumber of

the dead. The cemetery has its own system of water works, with five
miles of pipe and five beautiful artificial lakes. A public vault capable
of holding 500 caskets has been supplied with all modern improve-
ments.

A never-failing magnet to draw the Chicago visitor is the Union
Stock Yards. TLocated on Halsted street south of Thirty-ninth street,
the yards are readily reached by the main line of the Chicago City Rail-
way ‘on State street, with transfer to Thirtv-ninth and Root streets or
Forty-seventh street. Clver 640 acres are now occupied by the Union
Stock Yards and the packing houses. This vast amount of land is all
weeded for the purposes of housing, slaughtering, packing and ship-
ping live stock, and not a single acre is wasted. In the early days of
the city a yard capable of accommodating 5,000 cattle and 30,000 hogs
was considered something wonderful. The present capacity of the
Union Stock Yards is 75,000 cattle, 300,000 hogs, 50.000 sheep and
5000 horses. The yards are divided into 4,475 pens, oceupying a
ground area of about 300 acres. The vards contain twenty miles of
water troughs, fifty miles of feeding troughs, and seventv-five miles of
drainage and water supply. The pens for the various kinds of stock,
which hold from one to ten carloads each, are laid out in divisions
distinct from each other, much after the manner of city wards, the inter-
secting streets running through them at right angles. The plant repre-
sents an outlay of $5,000,000, and the company employs more than a
thousand hands, while the 200 commission firms doing business there
employ some 1,500 assistants. About one hundred firms of packers
are located at the Stock Yards, some 20 per cent of whom are more or
less prominent as curers of meat. The plants of these one hunlred
coneerns are estimated to be worth about $12,000,000, while the capital
invested in their business falls little, if at all, below $25,000,000. In
and about the houses 25,000 men find employment, the annual wages
paid reaching the sum of $20,000,000, while the total value of the
products for the year 1892 reached the enormous aggregate of $150,-
000.000.

In the early history of the yards 1,200 cattle pens and 1.000 hog
and sheep pens were found sufficient for accommodation of stock;
dt the present time more than 4,000 of the former and 2,000 of the
latter are scarcely enough to meet the requirements of business. The
amount annually expended for construction and repairs reaches from
$100,000 to $300,000. The drainage of the vards is excellent, and has
been provided at an enormous expense by the construction of a sewer-
age system embracing about fifty miles of sewers. The sanitary condi-
tions of the yvards are excellent.

One of the chief difficulties encountered by the company at the



outset of this enterprise was the obtaining of a sufficient supply of
pure water. It is now secured from six artesian wells of an average
depth of 1,200 feet, and an average capacity of 600,000 gallons a day.
The first well was sunk in 1866, and water was found at a depth of
1,032 feet. The number of wells was increased from fime to time, as
it was found necessary. The water thus obtained can be used only

for supplying the wants of the stock, not heing available for mechanical

prirposes on account of its strong impregnation with minerals.

LEvery railroad entering Chicago is conncected directly with the
stock yards. Each eompany owns its own tracks, and the mileage is
heing eonstantly increased, niore than 1,000 miles of steel rails being
tised for such connections at present. Inside the vards are about 150
wiles of track, the locomotives running on which are owned and
operated by the stock yards company, which receives and delivers the
loaded cars, guatanteeing both the safety of the eargo and the pay-
ment of freight. Each road is assigned 1,000 feet of platiorm, and
the facilities for loading and unloading stock are such that hy an
arrangement of chutes an entire train may be unloaded as rapidly as
i single car. The company has also built a passenger station, with
water tanks, coal bins, and all the requirements of a first-class railway
station,

In the center of the yards stands the exchange building, in which
are the officers of the company, as well as those of {he commission
firms. The building is a large one, having several wings which have
been added to the original structure from time to time. It is con-
nected Dy telegraph and telephone with all parts of the country. The
stock yards supports a national bank, with a capital stock of $200,000:
also a printing house, in which a daily and weekly paper is printed.
A postal station is located just outside the yards. In short, the stock
vards is a city in itsell, having all the features of city life except mu-
nicipal government.

One feature of the yards which should not be overlooked by the
visitor, and must not be omitted in this deseription, is the horse mar-
let. The horse stables are 850 by 165 feet, and are built chiefly of
brick. A separate space is allotted to the different firms of horse deal-
This department of live-stock activity is a comparatively new
growth at the stock yards. It has increased so rapidly within the past
few wyedrs that it has been found necessary to construct, in addition
to the stables, a sales pavilion, 525 by 162 feet, two stories in helght,
i which the regular auction sales of horses are held, and agricultural
or live stock exhibits are made. The Chicago horse market sells an
average of 300 horses daily. Daily auction sales are held in a commo-
dious pavilion, and auctioneers who have had a life-long experience in
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selling horses are able to dispose of as many as seventy-five head an
hour at times, and have been known to keep up this average for a day's
work. It is the world’s greatest horse market.

The foregoing are a few only of the many places of general interest
which are reached directly by the lines of the Chicago City Railway
Company. They have been given a brief description in this connee-
e1on (o indicate, but faintly, the extent and importance of the territory
covered by this system of street railways. The South Side is a mighty
metropolié in itself, and the Chicago City Railway reaches to every
nook and corner of it.

The officers of the Chicago City Railway Company from its incor-
poration to the present time have been as follows :

Presidents—Liberty Digelow, March 28, 1850, to September 20,
18509; Benjamin F. Carver, September 20, 1859, to April 8, 1861 ;
William H. Waite, April 8, 1861, to August 11, 1863; David A. Gage,
August 11, 1863, to August 8, 1864; S. M. Nickerson, August 9, 1864,
to January 11, 1872; M. D. Hennessy, January 11, 1872, to January 8
1874; S. B. Cobb, January 8, 1874, to May 24, 1831 ; Daniel A, Jones
(acting), May 24, 1881, to January 23, 1882; C. B. Holmes, Jantiary
23, 1882, to Janunary 15, 1891; G. H. Wheeler, President and General
Manager, January 15, 1801, to January 16, 1898; M. K. Bowen, Jan-
uary 10, 1808, tg April g, 1809; D. G, Hamilton, April 9, 1899, to the
present time. g i ¢ Z ‘i, (Tos—

Secretaries—George W. Fuller, March 28, 1850, to January 13,
1868; M. D. Hennessy, January 13, 1868, t6 January 11, 1872; J. F,
Johnson, January 11, 1872, to January 9, 1873; W. N. Evans, Jan-
uary g, 1873, to April 25, 1884; H. H. Windsor, April 25, 1884, to
January 15, 1891 ; F. R. Greenc, January 15, 1891, to the present time

Treasurers—George W. Fuller, March 28, 1850, to January 13,
1868; M. DD. Hennessy, January 13, 1868, to January 11, 1872; J. F.
Johnson, January 11, 1872, to January 22, 188:; W. N. Evans, Jan-
uary 22, 1881, to January 29, 1883; T. C. Penington, January 29, 1883,
to the present time. _ _

Superintendents—D. A. Gage, May 11, 1860, to August 11, 1863 :
Franklin Parmalee, August 11, 1863, to August 8, 1864; Charles H.
Walker, August 9, 1864, to December 1, 1866; Daniel Thompson,
December 1, 1860, to January 13, 1870; R. T. Crane, January 13,
1870, to Jantiary 13, 1873; C. B. Holmes, January 13, 1873, o January
15, 1891; 5. T. Pope, January 15, 1891, to April 9, 1892; M. K.
Bowen, April 9, 1892, to January 15, 1807 ; General Manager, January
15, 1897, to January 16, 1808; George O. Nagle, January 18, 1898, to
the present time.
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Th¢ Safcty Car
Hcating and Lighting Co.

General Office: 160 Broadway, New York.
Office:—1015 Union Trust Building, St. Louis.
Office:—1017 Monadnock Building, Chicago.

e il

..PINTSCH SYSTEI1T CAR AND BUOY LIGHTING...

This company controls in the United States the celebrated PINTSCH SYSTEM OF CAR AND BUOY
LIGHTING. It is economical, safe, efficient, and approved by railway managers and the Light House Board
of the United States, and has received the highest awards for excellence at the World's Expositions at
Moscow, Vienna, St. Petersburg, London, Berlin, Paris, Chicago and Atlanta. 90,600 cars, 3,200 locomotives
and 850 buoys are equipped with this light.

+.STREET RAILWAY LINES...

This system of lighting has also been adopted by the Manhattan Elevated R. R.; the Broadway and Third Avenue Cable
Lines of New York; the North and West Chicago and the Chicago City Railway lines of Chicago; the Olive Street Rail-
way of St. Louis ; the Columbus Central Electric line of Columbus, Ohio ; the Metropolitan Street Railway of Kansas City
and the Denver cable lines of Denver, Colo. These roads have over 3,000 cars equipped with this light.

CAR HEATING.

By Steam Jacket system of hot water circulation, regulating direct steam system, return and single train pipe systems,
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The Merchants’ Loan & Trust Company
1857 +« BANK + 1900

CORNER DEARBORN AND WASHINGTON STS,,
CHICAGO, ILL.

Capital, $2,000,000 4 Surplus, $1,700,000

AUTHORIZED BY LAW TO ACCEPT AND EXECUTE TRUSTS OF ALL KINDS.

BANKING IN Al ITS BRANGHES.

ACCOUNTS OF BANKS, BANKERS AND OTHERS SOLICITED.
FOREIGN EXCHANGE BOUGHT AND SOLD.
TRAVELERS' AND COMMERGIAL LETTERS OF CREDIT ISSUED, AVAILABLE IN ALL PARTS OF THE WORLD.
BONDS, GOVERNMENT, STATE, MUNICIPAL AND HIGH CLASS RAILROAD BONDS BOUGHT AND SOLD.

OFFICERS.
ORSON SMITH, President. J. G. ORCHARD, Cashier.
E. D. HULBERT, Vice-President. F. N. WILDER, Ass't Cashier.
CORRESPONDENTS. E&‘wf, DIRECTORS.
I'HE NATIONAL BANK OF COMMERCE, New York. 3, Marshall Field. Augustus H. Burley. Erskine I'l. Phelps
D etk At Dot &, Cyrus H. McCormick.  Elias T. Watkins. Orson Smith,
UNION BANK OF LONDON. London, England. é_:‘, John W, Doane, Lambert Tree. Moses J. Wentworth.
el i 7,
DIE OBUESCAHE; BANK Iy Osrmassy. s ik g @'_g Albert Keep. Enos M, Barton. Edmund D, Hulbert.

DEN DANSKE LANDMANSBANK, Copenhagen.
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THE CHicAaGo CiTY RaiLway Co. SYSTEM

- g IS RATED ENTIRELY
Rt s — OFERATEY ENTIR

WHEELOCK -
GREENE-
WHEELOCK
ENGINES....

AS PER THE FOLLOWING LIST:

42118 Bngines  2—36x72 HEngines
230100 Engines 6—36x60 Engines
230x00 Edgines 2—44x72 Engines
1—16x42 Engine 4 —24x48 Engines
1—16x42 Engine  —24x48 Engines

A grand total of 30 Engines aggre-
gating 20,000 to 25,000 economical
Herse Power, and 40,000 maximum

Horse Power.

497TH STREET POWER STATION, CHICAGO CITY RAILWAY COMPANY.

INTERNATIONAL POWER COMPANY.

WORKS AT WESTERN OFFICE MAIN OFFICE, 149 BROADWAY,
PROVIDENCE, R. 1. OLD COLONY BUILDING, CHICAGO. NEW YORK CITY.
) .



IN addition to supplying “SAFETY"” Seamless Rubber-Covered Wire and Cable in increasing quantities to our
regular patrons in the Telegraph, Telephone, Electric Light and Transmission Power Industries, we have recently

U. S. GOVERNMENT

(SUBMARINE CABLE FOR CUBA AND MANILA.)

680 Miles of Submarine Cable for National Defense. (The only deep-sea cable made in America.) We are also

making for the
METROPOLITAN STREET R. R. OF NEW YORK,

\LEAD-COVERED UNDERGROUND FEEDEA CasLE.)

Over $500,000 worth of Rubber-Covered and Lead-Incased Feeder Cable. * Safety” Insulated Wire and Cable for aerial,
and “ Safety” Rubber-Covered and Lead-Incased Cable for underground purposes, have the indorsement of some of
the largest users of insulated wire and cable.

THE SAFETY INSULATED WIRE & CABLE CO.

LEONARD F. REQUA, General Manager. 223 to 239 West 28th Street, NEW YORK CITY.

FRED. 5. JAMES. GEO. W. BLOSSOM. JOS. 5. PHILLIPS, WM. D. MARSH. H. DARLINGTON. E. WALTER HERRICK

FRED S. JAMES & CO.

FIRE
INSURANCE.
AL

5w eoF

TELEPHONE, EXPRESS 537. 174 LA SALLE STREET, CHICAGO.




) SBLE MANUFACTURERS OF

:.suuu' %

HOYT " ROUND
| LEATHER SHORT-LAP * BELT Hll‘
G OAK TANNED . " .|. ° rwisT Bt am‘“
| LEATHER BELTING. |
. All HOYT Belits Bear this Trade Mark | .
Hydrau“cs | every 10 feet, and are :‘ HOYT S
Valve !: Extra
' | |i Heavy
Pump h | Flint-
and Lace Stun:
an
Leather. || Dynamo
Cement | | Belts are
the Best
Bel %

L in the
Hooks | | World
and Belt " GUARANTEED IN EVERY RESPECT. |

| Complete stock of all sizes on hand | SOIId
Fasten- ‘ at branch stores. I Round
: i ~ | Belt for
ings of i' Shipments made on Receipt of Orders. 8 B:”
all Kinds. &2— &2 (Cord.

&L%_PHICES QUOTED ON ALL KINOS OF SCRAF LEATHER, ||
i
MAIN OFFICE.-159-165 E. Houston St., NEW YORK.

68-70 So. 1 St., :
BRANCH STORES: SRR CHICAGO

1226-228 Franklin St.,

BOSTON.

44

ELECTRIC RAILWAY
SUPPLIE..

AS SELLING AGENTS FOR.....

Central Union Brass Co.

Bullock Electric Mfg. Co.

WE ARE IN POSITION TO TAKE CARE OF OVERHEAD
AND FPOWER HOUSE EQUIPMENT.

Qur other departments also permit us being of much
service to electric railway buyers by reason of the com-
pleteness of our general lines.

Central Clectrir Cnntmug,

264, 266, 268, 270 FIFTH AVENVE,

CHICAGO.




LONG DISTANCE TELEPHONE
SOUTH 318.

PACKING HOUSE MACHINERY
A SPECIALTY.

WEIR & GRAIG MANFG GO0.
Machinists, Iron and Brass Founders

MANUFACTURERS OF STEAM PUMPS FOR ALL
KINDS OF WORK.

2421 to 2439 Wallace St., Cor. Archer Ave.,

CHICAGO,

DEALERS IN
Plumbers' and Steam and Gas Fitters’ Supplies.

EDWARD MAC GREGOR,

Sec'y & Treas.

D, P. DONELSON,
Prest. & Manager,

CONTINENTAL

BOLT & IRON WORKS

Bolt Work of any Description to Order.
36 TO 44 N. FRANKLIN ST.

OHIGAGO.

Telephone Main 1086.

Machinists Supply Gompany
15 and |7 So, Canal St.
CHICAGD

Street Railway Supplies and Tools.

45

SHEFLER, PrRES, anD MeR N. C. FISHER, Src. AND TrREAS

GARDEN City Sanp Co.

¢ B

THE

PORTLAND CEMENT. FIRE BRICK.

‘“Chicago AA ™" " ““ Franklin Crown "'

“Vuleanite =% “Wigton Steel "

 Star @ ‘* Sligo "

“Lehigh™ “ Dome "’
——AND—

GENERAL BUILDING SUPPLIES

CHICAGO

1203 SECURITY BUILDING
TELEPHONE 5102 MAIN

SUITE



The Shaw Steel Casting Co.

Crucible Steel Founders.

Milwaukee, Wis.

T. H. RICE, Manager.

CHICAGO, ILL. KANSAS CITY, MO. JOPLIN, MO.

INTER OGEAN OIL 60.

72 MARKET STREET,

Telephone 1625 Main. GHIGHGO, ".':L

MANTUFACTURERS OF

Electric Light and Street Railway Oils and Greases.

KEYSTONE CYLINDER Z
¢ ENGINE

- mene o Qur Special Brands

MANVILLE GOVERING GO.

WESTERN REPRESENTATIVES
OF THE

H. W. JOHINS MFG CO.

173 RANDOLPH STREET, GHICAGO.

Asbestos Steam Pipe and Boiler Coverings.
Asbestos Roofings, Packings, Fire Proof Paints.

Vulcabeston and Moulded Mica Electrical Insulation.

4G

THE MOST DELIGHTFUL THING IN THE WORLD!

APRETTY HOME !

The one thing in it that does most to kindle the eye
and warm the heart is Varnish.

It reveals the beauty of wood as if you looked into it
with a2 magnifying glass.

It protects the wood as if it were covered with a film
of transparent metal.

It keeps things clean—you brush off the dust instead
of scrubbing it out.

It saves money and time and labor, while it delights
the eye and adds to the pleasure of life.

Send for pamphlet describing our Transparent Wood
Finishes for inferiors, exteriors and floors.

MURPHY VARNISH COMPANY.

Boston. Newark. Cleveland. St Lowis. Chicago. San Francisco. laris.



INDEX TO

Central Electric Company . .
Continental Bolt & Iron Works.
Fayerweather & Ladew (Inc.) . .
Garden City Sand Co. The . .
International Power Company . .
Inter Ocean Oil Co.

James. Fred S. & Co. . .
Machinists Supply Company .
Manville Covering Co.

Merchants’ Loan & Trust Company Bank.

Murphy Varnish Co. . . o
Safety Car Heating & Lighting Co, .
Safety Insulated Wire & Cable Co. The.
Shaw Steel Casting Co. The

Weir & Craig Mfg. Co. . .

ADVERTISEMENTS.

The
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