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Tension Apparatus for Cotton Rope Drives.

The accompanying illustration is an enlarged view
of the tension apparatus employed in the power plant of
the Los Angeles Consolidated Railway Co., and which
was briefly mentioned in the description of the plant

McMahon Ammonia Motor at the World’s
Fair Grounds.

At Jackson Park, Chicago, a railway system of four-
teen miles has .already been corstructed. The system
affords excellent facilities for testing severely new motors

given in the December issue of the STREET RaiLway | which inventors desire to operate on the grounds when
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500 H. p. Westinghouse multipolar generator, and it will

The illustration shows a direct belting of a | the Exposition is opened. As the authorities of the Fair

| are constantly at the grounds they have abundant oppor-
be noted that the power is transmitted by an endless '

tunities to inspect the apparatus. The illustration on next

ROPE DRIVE TENSION SHEAVE.—LOS ANGELES CONSOLIDATED ELECTRIC RAILWAY.

cotton rope, one loop of which is led around a tension
carriage mounted in position as shown. The ropes for
surporting the tail weight of the carriage are attached to
horizontal sheaves shown under the base of the frame.
While this is not a novel scheme in rope drives, it is the
only one, so far as we know, employed in an electric rail-
way plant, and its success in this field will be watched
with interest.

o

THE use of electric cars on trunk lines may soon
become an assured fact. The Edison General Electric
Co. have submitted estimates to the Illinois Central Rail-
road Co. for the necessary apparatus for such a service,
and the installation, if made, will probably be first for a
suburban traffic at Chicago. A number of the Chicago
directors of the Illinois Central Co. are said to be enthus-
iastic over the proposition.

’

page shows the new ammonia street car motor which is
now being tested at the grounds. The photograph was
taken when the car was in front of the Woman’s Building,
the construction of which has advanced more rapidly
than any structure in the enclosure. The inventor of the
system is P. J. McMahon, and it is exploited by the Stand-

| ard Fireless Engine Co., of Chicago.

The motor is operated by anhydrous ammonia, and
it consists of a double engine of the same form and
appearance as those used in small locomotives. The anhy-
drous ammonia as a liquid is carried in a drum contained
in an iron tank undera pressure ranging from 150 to 185
Ibs. This drum connects with a similar drum which
serves the same purpose as thedry pipe of a steam engine ;
that is, to give dry gas. In a part of the iron tank sepa-

| rated from the ammonia is a certain amount of water into

which the exhaust is discharged and absorbed. As the
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affinity between water and ammonia is great, the absorp-
tion is produced with great rapidity, and no back press-
ure, or practically none, takes place. The cylinders of
the engine are enclosed in a tank so that the gas escaping
from leaks is at once absorbed. This arrangement also
prevents freezing of the cylinders. From the escape or
expansion of the gas, the absorption of heatis so great
as to produce an extreme lowering of temperature, but as
the water absorbs the ammonia, heat is produced in the
solution which serves to equalize the temperature and pre-
vent freezing. In fact, the heat produced is greater than
could be utilized, and for this reason the exhaust gas and |
the solution pass through a number of small tubes which
serve to 1eturn the surplus heat to the anhydrous solution.
When the gas has been used to such an extent that

the pressure is insufficient to operate the motor the car is
runinto the gen-

Chicago Street Railway Commission, »

The commission appointed by Mayor Washburne of
Chicago to consider the matter of improving the street
railway facilities of the city, has already held several
meetings. Alderman Sexton, the chairman, in calling the
committee to order for the first time, stated the problem

| in these terms:

*“Chicago is growing at the rate of 1,000 aweek. The World's
Fair will soon be here. If we can’t handle the people now, what are
we going to do in a few years or when the Exposition opens? Our de-
liberations require haste. Whatever we do, let us do it at once. Let
us have continued and earnest work. I believe our action will be ac-
cepted by the Council and sanctioned by the people.”

It was voted to divide the work into four sections
and to appoint committees as follows :

Cause — Biegler,

erating station,
the spent liquor

is withdrawn,
and the gas tank
is filled again.

The spent liquor
is then pumped
from the receiv-
ing tank to the
generator where
the application
of heat serves to
separate the gas
from the water,
the gas passing
into a separator
where it is freed
from the small
amount of water
carried over as
steam and then
passes o to the
condenser which
consists of a
number of pipes
where a con -
stant stream of
water flowing
over the pipes
cools and con-
denses the gas
to a liquid which
then passes into
the supply tank.

Ream, Stauber.
Immediate Relief

—Stone, Kerr,
Yerkes.

Permanent Relief
—-Hesing, Culler-

ton, Purington,
Wheeler.

Steam and Ele-
vated Roads—Mar-
tin, Gorton, Corbin.

At the second
meeting of the
commission Al-
derman Goldzier
presented a sug-
gestion for re-
lieving the
North Sideroad.
His idea is to
make the down-
town loop un-
derground. Mr.

Goldzier’'s  re-
marks explain
his plans:

‘“ The main cause
of the trouble is the
congestion in the
centre of the city.
Suppose the La Salle
Street tunnel be
continued fora loop
with no other open-
ing afforded on the
side except one on
La Salle Street just
north of Randolph

The heat in the
generator serves
to expel the
greater portion of the gas so that nearly pure water is
teft and this is withdrawn from the generator and stored
in a tank until used to supply the absorption tank on the
motor. The charging and discharging is accomplished
in about two minutes.

It is asserted that the cost of operating the motor is
quite small and improvements are being made which will
make the machine still more economical.

@

Meeting of the National Eleetric Light Association.
The fifteenth convention of the National Electric
Light Association will be held at the Iroquois Hotel
Buffalo, N. Y., February 23, 24 and 25, 1892. Mr. C. O.
Baker, Jr., has been appointed general master of transpor-
tation, with headquarters at 136 Liberty Street,New York.
The proceedings of the Association, owing to the
intimate relations growing between the electric light and
street railway interests, are of more imwportance to street
railway managers each year. At the last convention of
the Association, which was held in Montreal during the
past summer, a large number of gentlemen prominent in
street railway lines were present, and undoubtedly many
will take the occasion to go to Buffalo next month to at- |
tend the sessions of the Association there. .

McMAHON'S AMMONIA MOTOR CAR.

Street. Have an
open space at this
point 200 ft. long
and almost the width of the street for unloading and loading
passengers. The open space would afford an opportunity for
preventing the overcrowding of cars, and all persons wanting to go to
the North Side could take the cars at this point. I think the loop
should be much shorter than the present one. There would be no de-
lay, and it would not be necessary to have so large a loop. This would
greatly relieve the congested condition of the street and would take
away the cumbersome cable trains. Horse cars could be operated to
connect with the cable at La Salle and Randolph Streets. Under the
present conditions suppose Mr. Yerkes would put on twice as many
cars, the streets would be more blocked and the transportation would
be worse than itis now. If my scheme is feasible there is no limit to
the number of cars except the strength of the cable.”

This suggestion of Mr. Goldzier, while novel and inter-
esting, has been seriously criticised and been declared
entirely impracticable. It would be unsafe, on account of
the great crowds, to attempt to load all passengers at one
point. The city engineer, however, has stated that there
are no unsurmountable engineering difficulties.

At this session J. M. Hannahs described his well
known elevated system.

At the third meeting of the commission it was decided
to send the following list of questions to the cable com-
panies with the request that they answer the queries as
soon as possible :

To the South Side company :
1. How much time it consumed in making the circuit of the loop
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2. tlow many cars can be accommodated on the loop ?

3. What is the average number of passengers carried by cach car
during ‘‘ rush” hours?

4. What is the maximum number of cars on Wabash Avenue dur-
ing rush hours ?

5. Ditto on State Street? S

6. What is the running time from the southern terminus of the
cable on State Street to the corner of State and Madison Streets ?

7. Ditto on Cottage Grove Avenue ?

To the North Side company :

First three questions same as for
South Side.

4. Maximum number of cars on
Clark Street during the rush hours?

5. Ditto Lincoln Avenue?

6. Ditto Clybourne Avenue ?

7. Ditto Sedgwick Street ?

8. Ditto Larrabee Street ?

9. Running time from northern
terminus on Clark
Street to Illinois Street
and La Salle Avenue ?

10. Ditto on Wright-
wood and Lincoln
Avenues ?

To the West Side
company :

First three questions
same as above.

4. Maximum num-
ber of cars on Madison
Street during rush
hours ?

5. Same on Milwau-
kee Avenue?

6. Running time
fromwestern ter minus
on Madison Street to
corner Washington
Street and Fifth Ave-
nue?

7. Ditto on Armit-
age Avenue?

Alexander Clark
presented to the
commission the
claims of the
Chicago & Evans-
ton Electric Railway,a brief description of whose system
is given elsewhere in this issue. Coming to the question
of motive power he said:

“The motive power will be electricity. Motors weighing 30,000
I bs. will be used, having a capacity to haul 200 tons on the level. These
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FIG 1.—SWITCH CONSTRUCTION—BROADWAY (N. Y.) CABLE LINE.
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system, tn liis opinion. Ile suggested first that the South
Side Rapid Transit Co. be compelled to build at once its
line from Van Buren Street to Jackson Park. This road
he thought, should connect with an underground electric
road at Fourteenth Street, which would extend north
under State Street, below sewers and under the river to
the Southwest corner of Lincoln Park. He thought the
tunnel should Dbe
built a double iron
tubular construc-
tion. He proposed
an elevated track
from the point ex-
tending over the
sidewalk along the
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1l / west line of the

i park to North Park
Avenue to near

Fullerton Avenue,

and then in a direct line ta

Diversey Street and Clark Street
to connect with the horse cars.
Stations were provided at inter-
vals for the underground portion.

An elevated road operated by
electricity on Wabash Avenue was
suggested.

——<O
®

Cable Crossing and Switch.

The accompanying engrav-
ings, Figs. 1 and 2, illustrate a
crossing and switch recently made
by the Indianapolis Frog & Switch
Co. for the Broadway & Seventh
Avenue, New York, cable line. The
switch illustrated in Fig. 1 is the
ordinary switch construction, of
which there are quite a number
placed at suitable intervals in the
Broadway line to facilitate the transfer of cars from one
track to the other, in case the line should be blockaded
from any cause, Fig. 2, being the crossing at the inter-
section of Twenty-third Street. The very substantial
manner in which the crossing and switch are constructed
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FIG. 2.—CROSSING AT TWENTY-THIRD STREET—BROADWAY (N. Y.) CABLE LINE.

motors will be capable of hauling the heaviest trams up or down a five
per cent. grade, and will run through on the surface road after leaving
the elevated portion. The speed on the elevated portion of the road
w.ll be thirty miles an hour, and on the surface in the thicker settled
portions of the city the same as the cable, twelve miles an hour, and in
the outlving districts fifteen to twenty miles an hour, thus putting peo-
ple down in the heart of the city from Evanston and the surrounding
territory in from thirty to thirty-five minutes.”

A communication was read from R. H. Keithley, in
which a comprehensive plan for providing rapid transit,
was outlined. Chicago, he said, would have to adopt
some such plan as had been recommended by the rapid
transit commission in New York. The city needed a.

is fully shown in the illustration and reflects credit upon
the manufacturers.
4> ———————

ThE United States produces 9,202,000 tons of pig iron
per year, or over 1,100,000 tons more than Great Britain
her greatest competitor.

-0

A BLOCK of buildings containing the car houses and
offices of the Springfield Street Railway Co., Springfield,
Mass., was recently destroyed by fire. The loss to the
company will probably be in the neighborhood of $10,000.
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Stomach Stones.

in “ Notes from the Field” printed in our last issue,
we mentioned the fact that a horse belonging to the
Frankford & Southwark, Philadelphia City, Passenger
Railway Co. fell dead after coming in from a trip, and on
opening the stomach to determine the cause of death five
stones were found which had been formed by a deposit
in layers of calcareous matter, the weight of which
had produced a rupture of the diaphragm. Three of
these stones are illustrated in the accompanying engrav-
ing, the largest one of which we-ghed fifty-seven ounces
and measured sixteen inches in circumference. It is rep-
resented as cut in half, showing the rings or layers quite
distinctly indicated by the various tints of the stone. The
animal is said to have looked like a perfect railroad horse,
was medium sized, had a’smooth coat, good action and
had given no symptoms of the disease which caused his
death.

The disease known as stone in the stomach is not a
very common one with street car horses, but is most fre-
quently*found in horses employed by millers and which

railroads permit two uniformed policemen to ride free on
the front platforms of cars. 5

Brooklyn—All officers in uniform are allowed to ride
free on any street car in the city, but the number on any
one car must not exceed five. Captains, detectives and
sergeants are given books of tickets and yearly tickets.

Philadelphia—Policemen, in uniform, ride free; no
other privileges are allowed.

Central & North River Railroad, New York—Charges
for packages; no concessions to firemen ; two policemen
allowed to ride free.

Twenty-third Street Railroad, New York—Policemen
in uniform, up to two, free.

Cleveland City Cable Railroad—No concessions to
firemen ; policemen, in full uniform, ride free.

————————p 4 R—————

The Pullman Double Decker in Boston.

When the Pullman double decked, centre vestibule car,
described in our November issue, was put in operation on
the West End Street Railway, Boston, its trial was in the

STONES FOUND IN THE STOMACH OF A CAR HORSE.

are fed from the sweepings of grist mills, and is supposed
to originate from small pieces of millstone or other foreign
body which the animals may have swallowed with their
food, and which form the nucleus around which the
deposit is made. The usual symptoms of such formation
are a depraved and capricious appetite and a disposition
to eat the woodwork of the stable, earth or, in fact, almost
any substance within their reach. Occasional colics may
also result from stomach stones, and when theselodge at
the outlet of the stomach they usually prove fatal. The
position that seems to afford the most relief to an animal
afflicted in this way is sitting upon the haunches. During
the fatal attack the symptoms are those of obstruction
followed by inflammation and gangrene. There is no
treatment ordinarily that will prove effective.
————p ¢ P C——
Privileges Accorded to Police and Fire
Departments.

The following is a consensus of the regulations
adopted by street railway companies in a number of
cities in regard to free transportation of policemen and
firemen :

Boston—Policemen in full uniform, ride free when
standing on the platform, but not more than two are al-
lowed to ride free on any one car.

Chicago—Policemen, in uniform, ride free, and some
in citizen’s clothes ride on complimentary tickets.

Pittsburgh—Police and firemen ride free all over the
lines.

Detroit—Books of 1oo tickets are issued to police-
men for twenty-five cents.

New York—With one or two exceptions the surface

nature of an experiment. Nothing of the kind had ever
been practically used there, and it was regarded as doubt-
ful whether the public and management would approve of
the decided innovation. It was also thought by some that
in the narrow and crooked streets for which Boston is
noted, and through some of which the car had to pass, it
would not give such good service as a shorter car might.

The performance of the car, however, during the
month of December, when it has been in operation on
the West End road, has proved the falsity of these fears
and the wisdom of the management in making the test.
Mr. Whitney says in regard to the car: “It gives excel-
lent satisfaction to the public and carries more passen-
gers than the other cars, and to that extent helps to solve
the transit question for large cities.” From reports taken
of the actual work done by the car, the interesting fact is
brought out, among other points, that more passengers are
carried on the upper than on the lower deck, and this
too in winter weather. The following is a statement of
the actual number of passengers carried during four
round trips between Harvard Square and Bowdoin Square
on December 13, the mileage made being fifty-four :

TRIPS. TIME. Lower Deck Upper Deck Total,
5 Passengers, | Passengers.

Firsttnipire - e 12.05 P. M. 88 85 173
Seconditrip.,. . SRS I.20 ¢ 58 109 167
T hird SR 2,35 ¢! 136 154 20
Fourth “ ......... 3.50 ‘¢ 133 127 260
FRlL % ooccenne 5.05 \ 75 108 181
Sixth' | S o SR 6150 et } 92 88 180
Seventh " S0 ouaa 8.05 * 57 102 159
Eighth * ......... 9.10 ‘' i 73 135 208
! 710 go8 1,618
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The Munsie-Coles Eleetrie Conduit System.

In order to provide for an eflicient system of electric
traction in locations where the use of the overhead wire
is prohibited, and at the same time overcome the difficul-
ties inherent in the ordinary conduit system, the method
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herewith presented has been devised, and although some-
what more costly in the first construction than the over-
head system it can be built for very much less money
than any of the cable systems.

As will be seen from the accompanying illustrations,
the main conductors are placed in a blind conduit be-
tween the tracks,as shown at g, in Figs. 1 and 2, and each
track is provided with a shallow conduit, ¢, located be-
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means of a traveling closing bar or long flexible trolley,
suspended within the conduit from the car, insuch a man-
ner that in passing the friction roller is pressed down,
making a spring connection with the positive wire con-
tact point and conducting the current to the motors, the
return being through the rails. The traveling closing
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AND 3—MUNSIE COLES ELECTRIC RAILWAY CONDUIT SYSTEM.

bar which may be attached to one or more cars is of suffi-
cient length to reach from one friction roller to the next
as it is necessary to make contact with the one in advance
before the other is left, so that the distance between the
handholes is regulated to suit the length of the trolley,
Fig. 6.

The closing bar or trolley is flexible and jointed as
shown at G, and is rigidly attached to the first support at
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FIG. 2.—MUNSIE-COLES ELECTRIC RAILWAY CONDUIT SYSTEM.

tween the rails and constructed with slot rails in the ordi-
nary manner. The track conduits are intersected at
suitable intervals with handholes, &, which are placed di-
rectly opposite the manhole, ¢, over the main conductor.
In the handholes are placed two contact posts,one directly
undgr and one at the side of each conduit. To the inner
one of these posts, which is hollow, loops from the main
conductor are led through insulating ducts, and connected
with the contact point or spring on the top of the post,
Fig 3. -The post directly under the slot supports a fric-
tion roller or circuit closing device which is operated by |

/, but is provided with slots in which the other supports
make an adjustable connection which admits of the cars
being operated on curves without the bar coming in con-
tact with the walls of the conduit. The joints are also
so arranged that vertical flexure is provided when run-
ning on uneven surfaces. Switches and crossings offer
no obstacles to the operation of this system, as contact
posts can be placed in any situation and the trolley will
adapt itself to all conditions.

The handholes and manholes are provided with suit-
able drainpipe which are connected at intervals with the
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sewer, and the handholes are made a little lower than the
drain pipe to provide for theaccumulation of solid matter
which can be removed by the linemen.

From the description it will be seen that the contact
points on top of the inner posts are the only exposed bare |
points in the whole length of the circuit, and to protect |
these from leaking a special insulat-
ing deviceisemployed. This consists |
of a cup or outer shell of glass, Fig.
3, or other insulating material having
a stem through the centre extending

FIGS. 4 AND 5.—MUNSIE-COLES ELECTRIC CONDUIT SYSTEM.

higher than the cup which supports an overhang-
ing cover which is designed to prevent dirt of moist-
ure from falling into the cup, while at the same time it
gives the necessary break between the cover and cup.
The space between the outer shell and stem is filled by an
absorbent which is designed to keep the stem and under
side of the cover dry in all conditions of atmosphere. The
friction rollers, it will be noted, are not charged except
when the trolley is passing, and hence, will not form a

and prevents rain or mud falling on the latter, and at the
same time prevents any rapid change of atmosphere about
the absorbent, so that there would seem to be little chance
for the current to escape while being conducted to the
motor.

The method of attaching the trolley hanger to the
truck is shown in Fig. 5, and consists of a holtow ball, «,
firmly attached to the truck to which the hanger proper,
¢, is attached by means of metalic fingers, 4, which grip
the ball with sufficient hold to support the weight of the
contact bar, but so arranged that in case the car should
become derailed they will spring loose from the rigid ball
and prevent injury to contact bar and connections.

It will be observed that the yokes and conduit are so
constructed that the paving blocks may be laid firmly
against them, and the conduit being shallow the cost of
construction will be much less than the conduits hereto-
fore constructed. The device is controlled by the Mun-
sie-Coles Electric Railway Equipment Co., of New York
City, from whom further particulars may be obtained.

P
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Electric Postal and Express Cars in St. Louis.

St. Louis is the first city in the United States, and
thus in the world, to put into operation special cars de-
voted to an electric postal and express service. Negotia
tions have been progressing for some time past between
the street railway companies of St. Louis and Major Har-
low, postmaster of the city, for adopting an extensive pos-
tal system on the existing lines which are most in need
of such an innovation. Majcr Harlow has had several in-
terviews with Postmaster General Wanamaker in regard
to the scheme, and the latter gentleman has been heartily
in favor of it since the subject was first broached to him.
The Major is also enthusiastically in favor of it, which is
evidenced not only by what he has to say on the subject,
but by his untiring efforts to make some arrangement with
the street railway companies.

The reasons for wanting postal street cars to do ser
vice are apparent to all, and to St. Louisans especially.
The city of St. Louis occupies a territory of sixty-two
square miles, or more than the area of the District of
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MUNSIE-COLES ELECTRIC CONDUIT SYSTEM.

ground should a piece of wire or any other conductor fall
on to it through the slot.

A cross section of the hanger or supporting arm of
the traveling contact bar is shown in Fig. 4, and is so
constructed as to prevent the conductor from coming into
contact with the slot rails. As will be seen, the shank is
composed of a conductor, ¢, forming the centire and cov-
ered by an insulating material, 4, which is enclosed in a
metalic shield, ¢, which protects the insulation from wear
on the slot rails. A glass cup, 4, is fitted to the conductor
having a triple perforated cover designed to enclose an
absorbent to protect the conductor from moisture; ¢ is a |
detachable metalic shietd which fits over the glass cup, d, |

Columbia. Within these limits are the central post-office
and five sub-stations, or, there is one post office to every
ten square miles. It is very evident that the number is
not sufficient to accommodate the public. In conse-
quence, there are many complaints about the time re-
quired by a letter to get from one part of thecity to the
other, and to do away with all trouble the adoption of
postal railway cars on the street railway lines of the city
has been suggested. .

Major Harlow’s plan in running these cars is as fol-
lows: Along the proposed route there are to be estab-
lished at least forty sub-stations. A whole carjor an
apartment in a car is to be fitted up in the same man-
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ner as in a postal car for steam roads, with all the neces-
sary pigeon holes for letters, etc., and be run upon a reg-
ular schedule. When the city mails are to leave the cen-
tral post office each bag is to be designated for a cer-
tain sub-station, and the number of bags to be put on
each car is to be attended to by a clerk familiar with
that part of the city through which the car runs, and
whose duties also include delivering to each sub-station

U. S. ELECTRIC MAIL CAR—ST. LOUIS & SUBURBAN RAILWAY CO.

_he bag or bags belonging to it, and while the car is in
progress receiving whatever mail matter is given him
through the mail box provided on the car. This arrange-
ment will insure an exchange of mail matter between
all the sub-stations. After the bags are left at each sub-
station the carriers receive the letters belonging to their
routes, and after delivering them return to the sub-station
with all mail matter they have collected from mail boxes
and individuals, which wi.l be in readiness for the car
on its return trip to the central post office. This would
do away with all necessity of the postmen making several
trips to the central office each day, and wouid mean a
saving of from eighty to 100 hours per day, the equivalent
of an additional force of ten or twelve postmen.

This arrangement, it is almost needless to say, outside
of all the convenience it would afford the public, would
certainly prove of pecuniary benefit to our government.
The increase of the mails, from minor improvements in the
mail service of the past.goes to show that the above arrange-
ment would increase our mails to a very considerable
amount.

The street railway managers and the postal authori-
ties, however, have come to 1.0 definite agreement as yet.
Postmaster Harlow claims that the remuneration de-
manded by the street railway companies puts out of the
question the adoption of the system, and this, too,
although the street railway managers say that they will
derive no pecuniary benefit from their part of the contract.

The postal car in use on the St. Louis & Suburban
road does both a city and a country business in handling
mail matter. The route of this company extends from
Sixth and Locust Streets, St. Louis, to Florissant, St. Louis
County, sixteen miles from the city, and the mail car sup-
plies it as well as all the intermediate post offices, as on a
steam railroad. In fact,as the road was a steam one before
electricity was adopted, it devolved upon the electric cars
to do the work of the steam cars. The car shown in the
illustration was made by the St. Louis Car Co. The
body is thirty-four feet long, width eight feet four inches,
height when mounted on trucks, eleven feet four inches.
The trucks are St. Louis Car Co.'s No. 5, and on
each is mounted a fifteen H. . Thomson-Houston S. R. G.
motor. The total weight of the car is about 16,000 lbs.
It not only carries the mails, but baggage, express pack-
ages; and dairy products. It makes two trips per day
one in the morning and one in the evening.

The car on the southern railway running to Caronde-
let does an express business only. It is a temporary
affair, but has been running forsome time past. It will
be replaced very soon by a fine car, somewhat similar to
the one on the St. Louis & Suburban. It is different
from the latter car in onec detail, that is, the narrow door
at each end is done away with, and in its place are sub-
stituted two swinging doors placed a little to one side,
for accommodating
long pipes or lumber
in case long material
of this nature should
be expressed to any-
one. There is no
dasher, but the ordi-
nary iron grab
liandles and posts
are used as on a rail-
road car. The car
makes two trips a
day, at eleven A. M.
and five p. M. The
St. Louis & Subur
ban car is divided
up, one part being
provided with the
ordinary  facilities
for handling mail
matter, such as
pouches, pigeon
holes, etc., and the
other for the express
and baggage. Ex-
press matter to be
sent to Carondelet or intermediate points is delivered at
the ¢ South St. Louis Electric Express Office,” corner 6th
and Market Streets, the downtown terminus of the line,
and is put on the car, which delivers to all the sub-sta-
tions between the termini of the line. At these sub-
stations packages are delivered to their owners by the ex-
press agent. 2

©

—————p ¢ O C———————————

An Adjustable Step for Trail Cars.

In the accompanying illustration is presented a de-
vice to provide for easy communication between motor
and trail cars. As will be seen from the illustration,
the device consists of a platform of cast iron or

" COBB’S ADJUSTABLE STEP.

other material so hung from two hinged arms that it
is maintained on nearly the same level as the steps of the
adjacent cars. The supports are made of gas pipe and
provided with brass handles near the top on the same
level with the hand rails which serve as a firm and con-
venient support for the hand of the passenger or con-
ductor while crossing. The step is prevented from swing-
ing by means of two small links, not shown in the engrav-
ing, which are connected with a bolt designed to move in
a vertical slot back of the step.

| The bridge is supported in such a manner as not to
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be affected by the side sway of the car and readily adjusts
itself to the varying distance between the cars. It is
claimed that the position of the bridge between the plat-
form steps is safer and more convenient than if it were on
a line witl the centre of the car, as in this case it would
require an opening in the dashboard, which might become
a source of dangerin case the gate should be left open.
The use of the bridge does away with one of the chief ob-
jections to operating trail cars, for it is often the
case that one car will be overloaded when there
a‘e plenty of vacant seats in the other car, but
cannot be utilized on account of tlhe difficulty and
danger in passing from one car to the other, an-
exasperating condition that often faces the tired
man of business. This step seems to obviate many
of the difficulties, and will materially assist the
conductor in collecting fares, while it relieves him of
the greatrisk incurred in attempting to pass between
cars as ordinarily operated. Further particulars re-
garding the device may be had by addressing the
inventor, Arthur Cobb, Louisville, Ky.
et

Eleetrie ‘Car Snow Plow.

A snow plow for electric cars, designed to be
readily attached to and detached from the motor
car, has recently been placed upon the market by
the Wales Manufacturing Co. of Syracuse, N. Y., and is
shown in the accompanying engravings. A number were
in use on different electric railways last winter, and
proved eminently satisfactory.

There are no wheels on the plow to jump the track
but, instead, the fore part of the plow rests upon the rail
bv means of a heavy half round shoe of boiler plate
which slides along the rails and allows the plow to pass

* ""\H
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R PARK AVENUE & GEDDES

FIG. I. WALES ELECTRIC

over frogs, crossings, etc., without difficulty, as shown in
Fig. 2. The plow is provided with an iron nose which
can be raised or lowered and can be used as a scraper
where the track is sufficiently high above the paving. The
plow weighs 350 lbs, and can be easily handled and
moved from end toend of car by two men. The method
of attaching to car is shown clearly in both of the en-
gravings.

—— < ®
&

THE Pelton Water Wheel Co. have installed at Laxa,

Isle of Man, an overshot wheel 110 ft. in diameter.

Device for Economizing Power on Grades.

It is a well known electrical principle that in order to
obtain the greatest efficiency from an electric motor the
armature must be run to its maximum speed, and hence,
since motors in climbing steep grades slow down about
fifty per cent. an enormous amount of current is consumed
without an equivalent in motive power. It candot be ex-

THE GOSS DEVICE FOR ECONOMIZING POWER ON GRADES.

pected that an electric car will climb a steep grade at the
same speed at which it will run on a comparatively level
track, but while the speed of the car is necessarily re-
duced it is desirable to run the armature to its maximum
speed.

The accompanying illustration shows a method of
connecting armature with wheels in such a manner that
the speed of the armaturc can be made uniform on level
tracks or grades. A single motor is shown, mounted on
a demis truck, and, as will be noticed, the armature shaft
is provided with two pinions of different diameters which
mesh into gears of correspondingly different diameters on
the countershaft which in turn communicates power to
the axle by means of beveled gears. The gears of the
countershaft are provided with clutches to be operated by
a lever from either platform, by means of which the driver

i

SNOW PLOW.

FlG: 2

can use either the large or small gear, or throw them
both out of mesh so that the motor can run without
moving the car. By employing the small pinion on heavy
grades great power is obtained, while only a compara-
tively small quantity of current is required. When run-
ning on a level track where high speed is required the
large pinion is employed. With this device it is claimed

| that no more current is required to run four miles an

hour on grades than to run at sixteen miles on a level
track. This device has been operated experimentally for
about a year, and its claims are said to be sustained. In
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a comparative test on an eleven per cent. grade with two
other cars, oue equipped with two fifteen H. r. motors and
the other with two twenty 1. p. motors of the double re-
duction type, the truck above described, with tow cars,
consumed only fifty-nine amperes, while the other cars
took seventy-eight and eighty-four amperes respectively.
On a five mile road where the above tests were made it
requires an eighty n. r. generator to operate two cars.
With the new equipment it is thought three or four cars
could be operated with the same amount of current. Fur-
ther particulars may be obtained by addressing the in-
ventor, E. W. Goss, Amesbury, Mass.

———— - R——————————

The Hathaway Belt Power, Hydraulic Wheel
Press.

A wheel press is always a desirable and very often a
necessary part of the equipment of every street railway.
One of the most convenient machines of this kind which
has been brought to our attention is one which is illustra-
ted in the accompanying engraving, and is manufactured

SR
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three and one-half inch face.

The press can exert a pres-
sure of fifty tons.

————p ¢ @ > C——

Rapid Transit Plans in Boston.

The subject of underground rapid transit in Boston
has been the topic of several interesting addresses recently
by Henry M. Whitney, president of the West End Street
Railway Co. in that city.

In an address made before the Rapid Transit Com-
mission December 7, in connection with this subject,
Mr. Whitney showed by a series of figures the rapid
increase during the last ten years of the number of
passengers brought in and carried away from the city by
the steam railways, as well as those transported by the
surface lines within the city. In 1880 the aggregate num-
ber of passengers carried per day by the street railway
lines on the north side from Cambridge, East Middessex
and East Boston was 51,000, and the number carried by
the steam roads was 3o0,000. On the south side the num-
bers were respectively 114,000 people by the street rail-

B

THE HATHAWAY WHEEL PRESS.

by Alfred G. Hathaway of Cleveland, whose transfer and
turntables and other articles of car house equipment are
well known among street railway managers. As will be
seen, the pump is attached to the framework of the press
and can be set longitudinally, as shown, or transversely
with the ram so as to suit the condition of the shop shaft-
ing, enabling the user to locate his press at any desired
place.

The pump is of the duplex pattern with single acting
plungers, the gearing being five to one. The plungers
are packed with compressive fibrous packing with bolted
gland which is tight and works with no undue friction.
The pump barrel is made in one piece from hammered
steel. The suction and delivery pipes are large, per-
pendicular and easy of access by separate bonnets situa-
ted on top of the pump barrel. The movable beam runs
on rollers upon the top bar, and is recesse 1.so that blocks
may be placed in each of sufficient thickness as to act as
a templaie in forcing on car wheels. A swing chuck
placed against the ram acts as a template for the other
end of the axle. The block can also be used when forcing
shafts into wheels. Return weight, water tank, safety
valve and pressure gauge are also furnished.

These hydraulic presses are manufactured of suffi-
cient size to take wheels of thirty-six inches in diameter,
and they have a distance between bars of forty -one inches.
The tight and loase pulleys are fifteen inches in diameter
and turn at 150 revolutions per minute, and have each a

ways and 30,000 by the steam roads, making for 1880 a
total of 225,000 people brought into and carried from the
city each day. Mr. Whitney showed thatin 1890 the traffic
had absolutely doubled over every line then running, in-
cluding the steam roads.

The growth of the street railway businessis shown by
the fact that in 1880 the roads now under the West End
system carried 59,000,000 passengers. The following
vear they carried 63,000,000, the next year they carried
69,000,000 the next year 71,000,000, the next year 76,000,-
ooo, the next year 80,000,000, the next year 86,000,000, the
next year 91,000,000, the next year 97,000,000, the next
104,000,000, the next year 114,000,000

Mr. Whitney then, after referring to the advantages
to the city of having a transit system which could effi-
ciently and cheaply care for this immense and growing
traffic, detailed his plan for facilitating the work of trans-
portation. This plan provides, in addition to the present
surface lines, for a tunnel under the Common, commenc-
ing on the south at the junction of Tremont and Warren-
ton Streets and emerging at Adams Square. This pre-
serves the line of travel as it at present exists, and when
public necessity and convenience may require the develop-
mevt of an elevated railroad, provides a system which
can be readily adapted to the new conditions. While
confident of the desirability to the city of the execution of
the plan as outlined, Mr. Whitney stated that he desired it
thoroughly understood by the Commission that the West
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End Street Railway Co. could not undertake to work un-
less the State were willing to strengthen its hands by the
removal of the danger of hostile legislation. The knowl-
edge of the reasonable security of their investments
would be the only condition, Mr. Whitney thought, upon
which money could be enlisted from capitalists for the
enterprise, and he urged upon the commission the desira-
bility of some measures by the legislature by which the
result would be obtained.

Forms for Keeping Street Railway Accounts.

We are frequently asked to give simple and con-
venient forms for keeping street railway accounts, and in
the accompanying blanks we present the first and second
pages of a cash book as copied direct from one in use by
a prontinent street railway company operating in the State
of New York. From these pages the posting may be done
directly to the ledger without journalizing, and the forms
will be found to give a very satisfactory classification of
accounts for horse railways, and can be easily modified to
be used on lines employing mechanical traction. The

pay roll account is shown as follows :

HARRISON STREET RAILWAY CO.

PAY ROLL NO....ev......
WAGES—Conductors and Drivers............
¢ CIOTKS. i.vs «ocnmuinin sumsls sisis vosin 1y e snutoctl PE e

“ Starters, InSpectors........ O o ccirinscisn oo e sosen
L Watchmen, SWItChMen, Q... e R
¢ RePAINS,: CATSee s crrs s 5 s ousios saemiali e h T Uy NN S
“ © THAYDESS Lee et e ainainenns .

REPAIRS—Bullding and FLXTUTES .. ..o e el o ot e S s P
L Track and RoadDed e PSSP .

In this connection we present on the following page
the blank prescribed by the railway commissioners for the
State of New York, on which the quarterly reports of all
street railway companies in the State are required to be
made. This blank will also help in the classification of
accounts. The subject of the standard method of keeping
accounts received special attention in a paper read at the
last meeting of the American Street Railway Association,
and-a committee was appointed to recommend to the
Association, at its next meeting, forms that may be
adopted as standards by railroad companies in all parts
of the country.

SranisH cedar is becoming a very popular finishing
wood on the Pacific coast, largely taking the place of
redwood, to which it is superior because of its hardness
and susceptibility to a high polish. The wood is expen-
sive, however. It comes from Mexico and Central Am-
erica, the finest from the last named country. The cedar
grows on mountain sides and along streams and creeks.
The primitive methods employed in logging makes the
cost of the cedar from $75 to $8o per thousand landed in
San Francisco in the log. Spanish cedar, it is believed,
will take the place of mahogany.— Z4e Mississippi Valley
Lumberman.

—+®

A serious accident occurred December 7 on the cabie
road at Belleville, a suburb of Paris. The grip slipped,
and as the brakes would not work properly the car de-
scended the hill, upon which it was, at a high rate of
speed and collided with a car which wasascending at that
time. All the passengers in both cars were more or less
hurt, and twelve of them received injuries which were
very serious.
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STAT&EMESNT of the Earnings, Operating Expenses, Deductions from Income and

Net Income for the Quarters ending 8. and 18
18 18
, g=
........................ R N (105 S S PN ESH IO QP e bl Ony s e e o e e e
SO [sen e e k| et | | [ Sl sart el e e Operating Expenses (esciuding ali Taxes).......... ) s o oo GO £ e st (| e s eSO o Al B e
- concd S deum ||| S — veve... Net Earnings trom OPCTallol. ... v ovuirsrnseiesenne cones neeneinennn e e R
................ I DR R ] [ COTN G DI Ot er SOuCces EHan ODCTATION . .. . o, e svsies nse annnns nnssassinsneniunflsisaiss|samons]sasesiofoee worros
.......... ‘ ceeslllsenseniiae wann e AR ROSS INCONME FROY ALY SOURCES. .. o riomicueee wnnnsinns sovnnof [oosoma] vanes dooonnnfanoconns
j - Deduetions from kncome as follows :
om0 o (i | SR | S ‘ *Interest on FUNAed DEDb.. . ..eeevunn vvveseeeernnes | e e eeee LA (.
,,,,,,,,,,,,,,,,,,,,,,,,,, TN R || AR On property used in Operation of Road.. |......| cooun oo s I
................ *TAXES, { On Earnings and Capital Stock. ........ ‘
coaSns oo || aecd R0 | Soaint AERRE G R DLACTIDUn BUOVEe s i vvenae vo vunavind|[omnnd] s s onoisfuns s lhs w50 hooonnflocondd Bonsoollvononoied
................ | A N -l FRENBAIS i, i s i e s e sainieie seive s } .
‘ o
— : L S - ‘ o
............................ [ oo e veiiiee. . NET INCOME FROM ALL SOURCES. . coioeiitiiiiii i \ oo dp| o oy B dudnoans
Operating Cost....per cent of Earniogs (excluding ail Taxes). Operating Cost....per cent of Earnings (excluding all Taxes).

[ including Taxes on all property actually ] [including Taxes on all Property actually |
Operating Cost....per cent of Earulugs | wused in Operation of Road and on Operating Cost....per cent of Earnings | used in Operalion of Road and on |
L Eainings and Capital Stock. J | i Earnings and ¢’apital Stoc <. J

GENERAL BALANCE SHEET.

18
ASSETS. LIABILITIES.

Cost of Road and Equipment............coeeeeen onnn | B L A Capital Stock, Common......... ororile . ORN WV A ORR PR At AR
Stocks and Bonds of other Companies............ ... CApIANS LOCK P Leferred s coc iini o oo en e e e
Other Permanent Investments................ ... a0 Hinded e bl s R P L P ) Ee
Supplies on hand........ e S e e Loans and Bills Payable..%............. E | [l B R
Aecrted Intereste oo ceacin cae i T | S 3 B0t (oo Ao K o Interest on Funded Debt Due and Accrued........ |...... Sexiaol [ s aaaan] e
Due by Agents of this Co. on account Of Traffic..... | cceen vvven ceeennn onnn Dividends Unpald..ceeee - cuoaueeneaonnaimiamnsssd|oosess S [ e
Due by others ({’,:’fb ‘Eﬁ‘;ﬁ‘ﬂ,ﬁ” , 0D account of Traffice.|| . eoeeefveeealeven.n. o . Due for Wages and Supplies. ................. L [IREREE PR
Due by Companies & Individuals (g{‘hz}_’e&;‘f%"r‘:‘;"‘if_) ......................... Due Companies and Individuals (on open accounts) ......|...... B
Ul BETTETIEL oo se oo oo o omsn oo - o o o o 68 eaeo s o | 1A S i oseas st (||| RS T gD y——— ) | CER | " Hoveien ol o vce
.............................. T A S W
Profit and Loss (DeflCiency). veres oooovvensininnn.. ’i .......................... Profit and LosS (SUTPIUS) ....ovvovevevnneeenneninl oo o

.................................................... wese........belng duly sworn, deposes and says that hels

ofthe. ... ......... S0 CEPTES & 2 KRG s 1 ORI 1 S O A0 0 S RS O 0 R & T e (R GO U 2 Company ; that the foregoing Quarterly Staiemnent

*E£nter proportlon for this quarter, of the annual amount, whether pald or not.

Fiil in ali dates and cost of operating as calied for above, and where there 1S nothiog to enter under any item, so designate by a cipher.

On the above Quarterly Statement enter figures for the current Quarter on the right side, and for corresponding Quarter ot previous year on the
lefe side of this sheet.

" Where no separation i{s made in Assessments between ‘‘Property used in Operatlon ” and property not so used, all Taxes as Assessed may be
NOTES ' returned as upon ** Property used in Operation.”

The General Balance Sheet is to be a condensed transcript of the General Ledger as 1t stands on March 31, June 30, September 30 and December 31
of each year, and must show the exact financial condition of the Company on those dates.

Intcrest on Funded Debt which has accrued, but muy not be due, as weil as tnat which {s due and unpalid at the close of the Quarter, must appear
on the Balance Sheet as a Liabllity.
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v The Street Railway Situation in Chicago.

If a Chicogoan were asked what question is exci-
ting the greatest interest in his city at the present time,
he doubtless would reply, “the street car problem.” The
topic certainly seems to take precedence over all local
matters. It is the subject of a vast number of editorials
usually vehement in character; it occupies the most prom-
inent position in the news columns; it comes before the
City Council in a variety of forms, and it has formed the
subject matter for innumerable interviews with Mayor
Washburne, who has dealt with it in at least one special
message addressed to the aldermen.

Chicago unquestionably needs additional transporta-
tion facilities. 1he public realizing this fact must of
necessity find an object for attack, and the surface roads
naturally come in for practically all the abuse and criti-
cism distributed lavishly by the public representatives.
The general charge laid at the doors of the local compan-
ies is inadequacy of facilities. The other accusations,
urged with bitterness, need but a brief reference. They
are of the general character always

the permission for a new loop be granted, the South Side
company states that it can afford the public all the surface
facilities needed. This statement was made by General
Manager Wheeler to a representative of the STrREET RAIL-
way JoURNAL. “ Grant us the loop,” he said, “and we can
comply with all the demands made upon us in the next
few years. At present we can do no more. We are now
sending around the loop all the cars that can run on it.
We are now sending out so many cars at night that they
fairly blockade Wabash Avenue and State Street. Under
such circumstances no good is accomplished by adding
cars. They would simply wait their turn to pass around
the loop. If we are granted the permission we will begin
work at once.”

“When do you expect the petition will be granted ?”
was asked.

“I can’t tell “that. It will be granted some time, I
think. Meanwhile we must do the best we can. Of
course I do not mean to assert that with a new loop we
could give every one a seat at six o’clock at night, but we
could meet all reasonable demands.”

brought against corporations
which deal with the public.

An extract from Mayor Wash-
burne’s message will throw some
light on the situation. He says:

“It having come to your knowledge
and to the knowledge of the administra-
tion that the present facilities rendered
the public for passenger transportation
within the city are wholly inadequate, and
in view of the fact that the World's

SN, \Z\‘\[nml

Columbian Exposition will soon add very
greatly to the demands of travel in all
parts of the city, it is desirable that radi-
cal and immediate steps be taken to
remedy the evil.”

The question naturally arises,
in what way was the present state
of things brought about? The
liberal policy of Chicago roads in
extending their lines and in in-
creasing their facilities, has been
recognized throughout the coun-
try. Millions have been expended
in cable construction, and in the
purchase of rolling stock; vet at
the present time they cannot
handle comfortably the enormous
traffic which demands accommodation.

It is not necessary to search long for the chief cause.
The street car interest, like many another interest, has
been overtaken by an increase of population entirely be-
yond expectation. But are the companies doing all that
can be expected of them? The press of the city answers
by an emphatic negative, but its opinions are expressed
in such bitter, uncompromising terms that one cannot be
impressed by the impartiality of its decisions. The STREET
RaiLway Jour~aL has taken considerable trouble to in-
vestigate the question, and the results are given here-
with.

Any one who will visit the downtown loops of the
several companies will find that during the “rush” hours
at night and in the morning they are crowded by cable
trains almost touching each other all around the circuit.
The Chicago City Railway Co. which operates the roads
on the south side of the citv is so crowded on its down-

town loop that its cars form almost a blockade each even- |

ing. Cars from its two main lines use the same loop.
The demand for transportation has been increasing so
enormously that at the present time the single loop is
wholly inadequate. As a result, a solid line of cars, each
waiting for its turn to enter the loop, may be seen each
evening extending on both State Street and Wabash
Avenue for four or five blocks.

No one realizes better than the company itself, its
need for additional loop facilities, but the City Council
refuses to accede toits request for anew loop. The alder-
men wish either to force the company to use an incon-
venient loop or to impose impossible conditions. Should
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STREET SCENE AT ENTRANCE TO TUNNEL, CHICAGO

What has been stated explains the situation very com-
pletely so far as the South Side is concerned. Perhaps
the bitterest complaint has been made of this company of .
late ; yet it is prevented by the City Council from taking
any steps to improve its service.

The West Side road has come infor its full share of
abuse, yet officers of the company say it can handle all the
traffic which comes to it. During the last four years it
has increased its facilities so it can handle twice or three
times the number of passengers which could be carried at
the beginning of that period. For example, the cars on
the Milwaukee Avenue line were making 45,000 miles a
month when the present company assumed control four
years ago. At the present time the mileage is 9o,000

' each month. The mileage run on the Madison Street

line, the most largely patronized route, has been more
than doubled during the last four years and ircreases are
constantly making.

To provide for the demands of the people of the
West Side, the company has built twenty miles of road
during the last four years. It wished to build consider-
ably more but the hostility of the last city administration
prevented thie company from beginning work. There are
now pending in the City Council ordinances providing for
the construction of forty miles of line. Thisincludes exten-
sions of existing lines and the construction of crosstown
lines of which the West Side has none worth mentioning.
Whether these ordinances will be passed or loaded down
with such conditions that they cannot be accepted
remains to be seen. What the attitude of the present city
government is has not yet been ascertained. Citizens
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whose property will be benefited or whose convenience
will be enhanced are making strenuous efforts to secure the
passage of these measures.

It has been stated that the West Side company has
been charged with furnishing inadequate accommoda-
tions. It has also been charged that the cable system
was defective. These matters were calted to the attention
of Genéral Manager Parsons of the West Side company,
and he consented to make a statement for the STrREET
RAILWAY JOURNAL.

“\We have had,” said he, “a series of misfortunes
from broken grips and from employes running into
switches. It has been unfortunate that these accidents
occurred at the time of the ‘rush’ trips morning and even-

ing. They have not been the result of any defects in the |

cable system. The facts have been grossly exaggerated,
although, of course, delays have in some cases occurred.
The newspapers seem to find it necessary to take a ‘ shy’
at us every so often. Now, to illustrate: In last Thurs-
day’s Zribune mention was made of an accident causing a
delay of forty-five minutes. As a matter of fact the delay

THE STREET RAILWAY JOURNAL.
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The delays and breakdowns on the North Side can be
explained, as Mr. Parsons explains them, in the casc of
the West Side. They have been exaggerated by the
local papers as much in one case as in the other. One
of the officers of the road, in speaking of the charges made
by the press, said to the writer recently, “You realize the
falsity of the charges as well as T do. They are all in-
cluded in the word ‘ buncombe.’”

Mr Yerkes's attention was called to the question of
inadequacy by a representative of the STREET RalLway
JournaL. He said: “We are abundantly able to handle
the traffic. We have power enough to meet atll demands
for the next five years, but we shall have to increase the
rolling stock.”

The situatiou, as it exists to-day in Chicago, can be
judged from what has been written. It may be summed
upin a sentence : The street railway comparfies are doing
everything in their power to serve tlie public,but a suffi-
cient number of cars cannot be run on the tracks to ac-
commodate the vast number of people who wish to ride at
certain hours of the day.

It is not the purpose of this
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SCENE AT CORNER OF MADISON AND STATE STREETS, CHICAGO.

was not over three minutes. It happened right out there,”
he continued, pointing out of his window, “ and the wagon
with the men who look after that sort of thing was on the
spot at once.”

“How about the statement of the newspapers that in-
adequate accommodations are provided?”’ was asked.

“This is another instance of gross exaggeration. I
have in my hand a sworn statement showing the cars in
which persons were standing. It shows that of the total
number of cars operated not over one-seventh of them
contained passengers who were standing. One count, for

article to show where the remedy
lies. A public commission has that
matter under consideration. It

may be well to quote again from

| Biegler.

example, showed that of 2,200 cars passing around the |

loop in a day only 315 had standing passengers.”

“Can you accommodate all the traffic with the natu-
ral increase for the next five years?”

“Why certainly, although we can’t provide seats for
everyone when there are gathered at a street corner more
people than a train will hold.”

Now, as to the North Side road. During the last
five years the North Side company has increased its sys-
tem from thirty-five miles to eighty. During that time it
has built twenty miles of cable road, and there is a great
demand for more. The demands on the lines are enor-
mous, and Mr. Yerkes speaks of the cause in this way:

“Here we have a great city growing faster than we
can realize. In the heart of the city there are buildings
in which 3,000 persons do business. I do not criticize
this, but it shows the number of people that congregate
in the business centre every day. It isa big business

centre which everything pours into and out of in an ex- |

ceedingly short space cf time.”

=
7

P LEY VY EFE  Mayor Washburn’s message, to
show that his opinion is not en-
tirety different from that which
has been expressed here. Hesays:

‘“ It is plain that the facilities of the
Uk / present surface roads, even if they were
improved to the point of perfection, are
insufficient to care for the rapidly growing
population, and their inadequacy will be-
come more marked each year. Your
; honorable body has granted ordinances

to two elevated railroad corporations in
7 this city, both of whom have partially

constructed their roads. For many months

both these companies have remained
f apparently idle, and appear to be taking
no steps to perfect their roads and grant
to the public a service which they are in
duty bound to provide as soon as practi-
G/ cable.”
‘ In view of all these facts May-
or Washburne determined to ap-
point a commission “with the view
of having a comprehensive report
upon this, to-day, all important
problem, and which will lay be-
fore the administration and the public the difficulties to
be met and the obstacles to be overcome and the best
means to overcome them.”

The commission, which includes aldermen and citi-
zens of the several divisions of the city, and representa-
tives of the street car companies, is as follows: Ou the
part of the City Council from the South Division, William
R. Kerr and Anson Gordon ; for the West Division of the
city, Robert L. Martin and Edward F. Cullerton ; for the
North Division of the city, Austin O. Sexton and Peter ].
The citizens appointed upon this committee for
the South Division are D. V. Purington and N. B. Ream ;
for the North Division, C. K. Corbin and Washington
Hesing ; and for the West Division, A. ]J. Stone and
Frank Stauber. The North and West Division street rail-
way represented by Charles T. Yerkes and the South Side
Cable lines by G. H. Wheeler. The chairman is Austin
O. Sexton.

WHAT is said to be the largest girder in the world
was placed in position,December 20, over the Mattabesset
River at East Berlin, Conn. Itis 102 ft.six inches long,
six feet deep, and weighs over fifty tons. It was man-
ufactured by the Berlin Iron Bridge Co.

THE record of steam railroad accidents in the United
States during September, upon which information could
be obtained, includés 139 collisions, g2 derailments, and
six other accidents, a total of 237 accidents,in which 65
persons were killed and 198 injured.
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The Shaw Radial Car Truck.

A number of interesting trials have recently been
made on the line of the Merrimac Valley Street Railway
Co. and other roads in that neighborhood, with a new
car truck, the invention of Henry S. Shaw of Boston,
Mass. The construction of the truck is simple, as will be
seen from the accompanying engravings, which give its
plan and elevation. It has two pairs of driving wheels,
with one small pair of wheels, which act as guides and
which are attached to one set of the driving wheels. The
wheels at the forward end of the car follow automatically
the line of track whether it be straight or curved, and the

the difficulties attending the operation of conduit schemes
will be avoided. The company hopes to have the road in
operation within ninety days.

The electric railway at Buda-Pesth has attracted an
extraordinary amount of attention during the last year,
and it has been described as the only successful conduit
electric railway in the world. It is not improbable that
the success of the road has been somewhat exaggerated,
for little has, apparently, been written of the natural diffi-
culties to be expected in the operation of a road of this
kind. The owners of the svstem, Siemens & Halske,
have great faith in it and believe it will solve the problem.
Mr. Mysenburg, of Chicago, became interested in the road

THE SHAW RADIAL CAR TRUCK,

radial bars by which both sets of wheels are connected
give the second pairof wheels the same direction, by
means of the movement of the body of the car. The ra-
dial bars also hold the wheels in place and aid them in
passing over obstruction on the track.

The truck is so arranged that ninety per cent. of the
load of the car comes upon the driving wheels, to which,
of course, the motors are connected, only ten per cent. of
the weight being supported by the small wheels. Further
information in regard to the working of this truck can be
obtained from Samuel A. Randall, 143 Federal Street,
Boston.

&
g

Two Underground Electric Railway Projects in
Chicago.

Although there are electric railways in Chicago they
are located at a considerable distance from the centre of
the city. The fact that no electric road has been built
nearer the business section is due to the fact that Prof. J.
P. Barrett, the city electrician, is an uncompromising
opponent of overhead wires. No company contemplating
the use of conductors above ground can expect any en-
couragement from him. The development of a conduit
electrical system is therefore of particular interest to
Chicago.

At the present time thereis a prospect that a thorough
test will be made of two of these systems. It has already
been stated that the Fullerton Avenue loop on the North
Side will be equipped with the Love system. This section
is about a mile and a half in length.

To equip this line with the Love system will involve
a heavy expense, but the company which is exploiting it
believes that the test will demonstrate the practicability of
the plan. The car which will be used will be a small one,
only ten feet in length; it will be equipped with an Eicke-
meyer motor. It will be built, in all probability, by the
Pullman company. It is true beyond ‘question that the
electrical features of the Love system have been well
worked out, and the construction is such that many of

when in Buda-Pesth last summer, and called Mr. Yerkes’
attention to it. The latter thought it advisable to make
a trial of it in Chicago. The test will be made on one of
the West Side roads. General Manager Parsons, of the
West Side company, is authority for this statement. 1t
has erroneously been stated that a contract has been
awarded to O. W. Mysenburg & Co. for the installation.
No contract has been made, but it is not unlikely that the
firm will build the road. Mr. Wright, of the firm, left for
Buda-Pesth on December 8, to make a thorough study of
the system. The matter will probably be definitely settled
within two months.

—— 4O
® > We—

The Star Power Saw.

In street railway power houses and repair shops a
power saw for cutting iron and steel bars and pipe often
proves a great convenience, if not,in many cases,a posi-
tive necessity. To fur-
nish a convenient and
inexpensive machine of
this character has been
the aim of the Millers
Falls Co., of Millers
Falls, Mass., the saw
being shown herewith.

By this machine
metal can be cut much
more rapidly than by a
lathe, planer, or black
smith’s hack. By its
{use also a good per-

- = centage of metal is
saved, as the pieces cut are left smooth and no labor or
metal is lost in squaring up, as in the case after cutting
with the hack.

No attention is required by the machine while in op-
eration until the piece is cut off. The expense of the
blades is small, since one blade will cut a steel shaft four
and a half inches in diameter several times.
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Eleetriec Plant of the Missouri R. RR. Co.
of St. Louis.

The Missouri Railroad Co. has under its control a
cable division, commonly called the Olive Street line, and
an electrical division, the Market Street line. The former
is one of the best cable roads in the country. For eco-
nomical working it has very few equals. There are about
200 cars operated by cable power, of which forty-five are
grip cars, and of the 155 trailers half are summer and
half winter cars. There are in operation at the present
time by cable about eleven miles of road extending from
Fourth Street on the east to Forest Park on the west.

The electrical division, with which we are more inti-
mately concerned in this article, runs from Fourth Street
to Tower Grove Park, a distance of five and a half miles,
double track. The cars of the Forest Park, Laclede Ave-
nue & Fourth Street railway use the tracks of the Mar-
ket Street line from Fourth Street to Twenty-seventh

main line of the Wabash Road runs along the north side
of the building, and here the coal cars deliver bituminous
coal through the large doors opening into the boiler room.
The entire building is square in form, and measures
142 X 135 ft.

The engine room (see I'ig. 2) which occupies the south
and east sides of the building, and is in the form of an L,
measures 135X 106 ft. The present engine equipment
consists of one 1,000 H. P. engine of the Hamilton-Corliss
type, and built in Dayton, O.; two of Goo H.r.of the
Harris-Corliss type, built in-Providence, R. I.; one of 100
H. P. built by Porter & Allen, and one of sixty 1. p. built by
the Fulton Iron Works Co. of St. Louis, an aggregate of
2,360 H. . This is the ultimate capacity of the plant, as
there is no more space left for additional equipment. The
cylinder dimensions of the 1,000 M. r. engine are 36X 6o
ins.; of the two of 6oo H. r. each, 30X 6o ins.; of the roo
H. P, engine, 12 X 2o ins.; of the sixty n. r. engine, 10X 20 ins.
The diameter of the 1,000 H. P. engine’s flywheel istwenty-

FIG. |.—EXTERIOR OF POWER STATION, MISSOURI R. R. CO., ST. LOUIS.

street, then branch off to Laclede Avenue, and run along |

this street to Forest Park, a distance of about one and
three-fourths miles.
is that it is operated by the Missouri company, deriving
its power from the latter’s power station, housing its cars
in the latter’s car house, etc. Both lines have been in
operation for eleven months, and their performances in
handling the traffic have been most satisfactory. They
parallel the cable road belonging to the same company,
and in consequence have relieved it of some of its passen-
gers, but the receipts of both lines belong to the same
stockholders.

The power station (see Fig. 1) is situated on Clay-
ton Road and the Wabash Railroad tracks, and thus its
coal facilities are of the very best. No attempt has been
made at architectural beauty in putting up this structure,
but it was designed to be a substantial building for prac-
tical uses, such as all buildings of like nature should be.
It is of stock brick laid on a heavy limestone foundation,
and is one story in height. The high windows on the
south and east sides provide ample light, and are large
enough to do away with the necessity of any extensive
skylight arrangements. Sufficient ground lies between
Clayton Road and the structure itself for a large addition,
should any such ever be needed. A switch from the

Our reason for mentioning this road ‘

eight feet, face six feet three inches, weight sixty-eight
tons; of 6oo H. P.engine’s, twenty feet, fifty-four inches,
twenty tons, respectively, diameter of 100 H. P. engine’s
flywheel five feet six inches, face fifteen inches; same of
sixty H. P.engine, seven feet eight inches. All engine bear-
ings are equipped with self oilers ; and all engines are so ar-
ranged that they are in communication with the shafting
and pulleys. The latter are arranged in one long line,
1zo ft. in length. The shafting is divided into two sec-
tions, one of which has a diameter of eight inches and the
other of nine inches. The latter half has recently been put
in, and it is to be operated in connection with the 1,000
H. . Hamilton-Corliss engine. All the pulleysare provided
with the Hill clutch device, made by the Hill Clutch Works
of Cleveland, O., and thus the direct coupling of the en-
gines and dynamos is not permanent, but they may be in-
terchanged at will. All shafting bearings are supplied
with self oilers, and a speed of 18z revolutions per minute
is maintained.

The required tension on the belts is regulated by
means of the dog and screw arrangement made by the
Hill Clutch Works. This not only tightens or loosens the
belt, but gives to it a certain side or lateral play, which
greatly increases its efficiency. The belts are all solid
and were made by the Charles Munson Belting Co. of
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Chicago. The width of the belt used with the 1,000 H. P:
engine is seventy-two inches; with the 6oo H. P. engines,
fifty-three inches ; with that of roo H. ., thirty-five inches;
with the sixty H. p. engine, sixteen inches.

The boiler room is 100X 36 ft.,, and is at present
equipped with six boilers, in batteries of threeeach. The
boilers are of the ordinary tubular type, and were made
by Rohan Bros., of St. Louis. They have a six inch shell,
are twenty-two feet in length, and have a diameter of
sixty inches. Each boiler has eighteen flues of six inches
diameter each. One battery is used at a time, but as soon
as the 1,000 H. P. engine is put into operation an addi-
tional battery will no doubt be required. The boilers are
supplied with water from the city mains. There are two
Hooker No. 10 pumps in use, manufactured by the
Hooker Co. of St. Louis, and a vertical pump of the type
that steamboat men call a “doctor.”” A Rohan heater,

TN YN0 ARLS

they can be self or separately exciting, a small exciter being
operated by the sixty n. p. engine. Each generator is
equipped with the latest type of Thomson-Houston light-
ning arrester, and the automatic circuit breaker of the
same company.

The switchboard is very neatly fitted up in cherry.
There are fourteen feed wires centering at the board, and
each one is marked with the name of the street at which
it connects with the trolley wire. The switches are insu-
lated from the switchboard by means of square slate
slabs, while in the case of the resistance coils, rheostats
etc., the insulating material employed is porcelain. Very
much to the credit of the Thomson-Houston company and
the scrupulous care of the railway company’s electrical
engineer, but one generator has been taken apart since
the road started operations eleven months ago, and this
machine, which is one of those first installed, is apart at

FIG. 2.—INTERIOR OF POWER STATION, MISSOURI R R. CO., ST. LOUIS.

is used to heat the water to the required temperature, 212
degs., before its entrance into the boilers. Combined
with the heater is a patent settler for clearing the water
of all mud and inipurities.

The steam piping outfit is about as complete as it
could be. The main steam pipe runs from the boiler
room to the north side of the engine room. It is here
divided, one part branching off towards the 1,000 H. P.
engine, and the other towards the four other engines.
All pipes are covered with a good thickness of asbestos
bound to them by means of brass strips.

There are at present in use three steel smokestacks.
(See Fig.1.) They are ninety-five feet in height,and have
a diameter of forty-four inches. They are given a good
appearance by a capping of ornamental flutings. The
steam engineering was done by Rohan Bros., and the
Kupperle Co., both of St. Louis, and a great deal of
credit is due them for the admirable manner in which
they have equipped the plant.

The generator equipment consists of seven Thomson-
Houston machines. Two of these are of the “M. P. 250"
four pole type, of 275 H. p. each, and make 400 revolu-
tions per minute. The five smaller dynamos are also of the
multipolar type, of 100 H. P. each, and make 750 revolu-
tions per minute.

the present time, simply for renewing the binding strips
on the armature.

There are in operation at the present time thirty
motor cars and fifteen trailers, one half on the Market
Street line and one half on the Laclede Avenue line. All
the rolling stock was built by the J. G. Brill Co., of Phila-
delphia, and is representative of the fine work turned out
by that company. The car bodies are sixteen feet long,
while the length over all is twenty-four feet. The trailers
are of the same dimensions as the motor cars, are equip-
ped with Brill's patent equalizing gear and two of Smith’s
patent double centre lamps. The motor cars are lighted
by electricity, and are equipped with Brill’s patent No. 7,
independent, rigid motor truck. On each truck are
mounted two fifteen u. . Thomson Houston double re-
duction motors. Comment on the workings of the motors
is almost unnecessary, as motors of this class have already
established an enviable reputation for themselves. A
thirty inch wheel is used with the motors, while the tirail-
ers are equipped with wheels of twenty-two inches diam-
eter, and thus afford greater convenience for passengers
boarding the cars. The cars are run at an average speed
of ten miles an hour. This means about eight miles an
hour downtown, and twelve miles an hour in the out-

All the machines are so arranged that | lying districts.
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The track construction 1s the very best that could be
desired. From Fourth Street to Twelfth Street the
stringer construction, laid while the road was operated
by liorses, is still in use and is quite as smooth as the
girder construction. The wooden stringers seem to act
very much like a cushion. This is most noticeable when
the transition from the stringer to the girder construc-
tion takes place, the latter having a smooth but hard sen-
sation. The remainder of the road, from Twelfth Street
to Forest Park, the terminus of the l.aclede Avenue line,
and to Tower Grove Park, the terminus of the Market
Street line, is laid with seventy-eight pound Johnson gir-
der rail. This portion of the road, especially where the
street is paved, is most substantial. The ties are planed
squares and placed quite as near together as in steam
railroad construction. Concrete, well tamped, serves to
make the road as rigid as possible, and all joints are well
guarded by an additional tie. There are no suspended
joints, but each joint is supported by a chair and the lat-
ter by a tie. All curves, where the street is not paved, are
laid with orange wood blocks, and where the Market
Street line crosses the Missouri Pacific and St. Louis &
San Francisco tracks smooth but heavy crossings are pro-
vided for both steam and electric cars.

The company’s car house is situated at Compton Ave-
‘nue and Dexter Street. It consists of one large building a
block in length. One end is but one story in height, and
here are accommodations for the ILaclede Avenue cars,
and at the other end,of the same height and dimensions,
are accommodations for the Market Street cars. The
centre of the building is of two stories, and here are situ-
ated the general offices as well as the car repair shops of
the company.

At the Forest Park terminus of the Laclede Avenue
line the management intends erecting an extensive pa-
vilion to accommodate next summer’s crowds.

In conclusion, we wish to thank Mr. P. C. Maffit,
President of the Missouri Railroad Co., Mr. Hill and Mr.
Thompson, respectively, steam and electrical engineers of
the power plant, for their courtesy in giving us the above

information.
e - R

The Practical Side of the Electric Railway.
Chapter 11.—Quverhead Construction.

By J. H. BICKFORD.

There are two methods of line construction, known
as the direct and indirect. The term *direct” is applied
to that method of construction in which the trolley wire
or working conductor is of large area and of high con-
ductivity and carries the current its entire length, being
connected only at one or two points with the feed wires
which lead out direct from the station.

The second or “indirect” method is that in which the
trolley wire or working conductor is of smaller area and
of low conductivity, and is divided into sections of 500
or 6oo ft., each of which is connected to a parallel wire of
high conductivity, called a main, which is run on the
poles at the side of the street,and which is fed at intervals,
so that the current is maintained at a nearly uniform
potential throughout the entire line.

The first method has someadvantages over the second
on short lines two miles or less in length and on which
only a few cars are operated. In this case the No. o
copper wire which is usually used is of sufficient capacity
to carry the current, but on long roads where it becomes
necessary to reinforce the working conductor by feed
wires the large wire has no advantage, and being heavy
entails an additional expense for maintaining it above the
street. On long roads where the direct method is em-
ployed the potential at the points most distant from the
station-is usually very low ; not more than 3oo volts on a
certain five mile road with which I am acquainted, this
condition being due to the absence of feed wires.

Some of the disadvantages attending the use of a
heavy o wire where it is possible to reinforce it, are that
it requires very large poles to support it in order to keep
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it in proper position; it is unwieldly and difficult to splice,
and if made of copper has a low tensile strength com-
pared with wires of other aterial; being soft it wears
more readily and offers a large surface for the accumula-
tion of snow and sleet; from its tendency to stretch it is
difficult to maintain it in position on curves or hold it to
a proper adjustment on the tangents.

IFrom the above it will be seen that hard drawn cop-
per wire has few advantages to recommend its use on
either long or short roads. On the other hand, the indi-
rect method has many advantages and possesses few of
the disadvantages of the direct method either on short or
long roads. The working conductor employed with the
indirect method is usually a No. 4 silicon bronze wire
which is extremely light in comparison with copper wire
of the same size and has a greater tensile strengtl; it is
easily handled, will not stretch perceptibly, and has far
better wearing qualities; its greater tensile strength en-
sures it from accidental breaking, and its small area offers
little surface for the accumulation of sleet and snow; it is
easily held in position ou curves and can be readily spliced.
Another great advantage attending the use of small wire
is the fact that being light the trolley wheel in passing
tends to lift it, causing it to bend atevery point, which, in
case it is covered with snow or sleet, tends to crack the
incrustation so that it falls off in showers as the wheels
roll along, while the large wire being virtually a rod is
not raised perceptibly by the trolley, and in case it is
covered with sleet the wheel is liable to pass over it with-
out making a contact. It is not claimed that with the
smaller wire the trolley will clear it of snow and ice in all
cases, forit sometimes becomes so thick that it is neces-
sary to clear it off with poles and scrapers. But in any
event it can be removed from the smaller wire more
readily than from the larger one.

I am confident, from personal observation, that most
of the electric roads that have been built within three
years will necessarily be reconstructed within five years
from the date of building, many having already been
reconstructed. Of course, the fact must be recognized
that the business being new, many blunders were made
from inexperience; all had gradually to feel their way
up to a proper standard, and it is not surprising
that cheap work and cheap material played an
important part in early constructions. The question
has been heretofore not how good. but how cheaply
can a mile of electric road be built. Will it cost over
$1,200 or $1,500 per mile? Had the answer been “ Yes, it
will cost twice that amount for a good line,” many roads
would have more dollars in their treasury to-day than
they now have. In order to make the construction inex-
pensive, small poles were employed, and in many cases
were not set more than four feet in the ground. In fact,
some recently constructed lines have made the blunder
of setting their poles with too short a section under-
gronnd. Poles that are small and insecurely set will bend
and cut their way through the soil and will soon appear
to have a decided attraction for the other across the
street, while the trolley wire shows a like attraction for
the rails. Although thousands of wooden poles have
been employed that are not more than eight inches in di-
ameter at the ground line and four or five inches at the
top, we do not hesitate to say that it is a waste of money
to follow such a practice, as such poles will not hold the
wire in position more than three years. With their use
span wire cannot be kept taut, and if the trolley wire is
particularly heavy the sag will be correspondingly great,
and when the attempt is made to take up the sag such
poles will either break or bend, depending on the wood,
whether chestnut or cedar.

Where cedar poles are employed they should not be
less than thirty feet in length nor less than eleven inches
in diameter at the ground line and not less than eight
inches at the top. Chestnut poles should be of the same
length and not less than ten inches at the ground line and
seven inches at the top. Where round steel poles are
employed the sections of tubing should not be less than
six inches, five inches and four inches. The six inch
section should be about eighteen feet long, the five inch



18 THE STREET RAILWAY JOURNAL.

JaNuary, 1892.

section about eight feet and the four inch section four
feet ; this will make a total length of thirty feet. We are
aware that most steel poles are made from twenty-six feet
to twenty-eight feet in length, but this not enough. If
guard wires are to be employed thirty feet is the least
length that ought to be employed, and where feed wires
are employed the poles should even be higher than thirty
feet. It is nota good practice to attach a number of
feeds to a short slim pole, and a thirty foot pole should
not be required to carry more than a two pin arm.
Wooden poles of the dimensionsabove named, except as
to length, are large enough for streets of ordinary width,
but steel poles of the above dimensions should be confined
to streets not exceeding fifty feet in width. On the
curves where lieavy strains occur larger poles, whether of
wood or metal, should be employed in order to maintain
the trolley wire at the required height.

In case wooden poles are to be employed I would rec
ommend a hard pine pole not less than ten inches square
at the base and tapered to not less than eight inches at
the top. The first twelve feet at the base should be left
square and the remaining length sawed octagonal. The
poles should be set not less than six feet in the ground,
and after setting, the corners, from twelve inches above the
ground up, may be chamfered leaving the surface oneinch
wide. This will make a strong, neat pole that will cost
about six dollars. The top should be coned, and painted
to prevent decay from the effect of moisture. The pole

being in position, a piece of timber or plank should be 1

placed next the curb about fifteen inches below the sur-
face of the ground and stones should be tamped in at the
back of the pole near its foot. Steel poles should in all
cases be set in a concrete foundation, and it is also better to
set wooden poles in the same material. Wooden poles
should be set to rakeaway from the street at least twenty-
four inches as they wiil pull up straight in time and will
look much better looking outward than inward. Poles
with brackets, however, may be set straight or nearly so.
Both wooden, and steel poles should be painted with some
neutral color except at the base which may bein some dark
colors.
(Z'0 be continued.)
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Foreign Strcet Railway Notes.

By Our Special Correspondent.

STREET RAILWAYS IN HOLLAND.

During the last few years the system of street railways
in Holland has developed upon a remarkable scale. This
may be caused by the Dutch laws which contain very fav-
orable stipulations for the construction and working of
street railways. The gauges employed are various, 2 ft.
5% ins., 3 ft. 3% ins., 3 ft. 6 ins, 4 ft. 8% ins. being
the most common. The track construction is of many
different patterns, but after ten years’ experience the Vig-
nol rail on timber or steel ties, has been adopted gener-
ally, except at cross streets where grooved rails on string-
ers are still used. The lines are almost always of single
track and have no special stopping stations.

In the towns the street railways are operated mostly
by horses, but in the country, nearly without exception,
by locomotives. If the locomotives are used inside the
towns all the moving parts of the machinery are covered
by an iron case and they are also furnished with a smoke
consumer. In several towns and villages a law is in force
that in narrow streets a man with a bell must go before
the train; this is made necessary because the train passes
sometimes very close to the houses of the street; there
are, in fact, places where the space between the train and
the house is only four inches. On several lines only one
man is employed on the locomotive ; but in most of the
provinces of the kingdom the authorities have ordered
that two men, viz., an engineer and a fireman, must be on
each locomotive.

Since the first of January, 1890, the highest allowable
speed has been fixed at twelve and a half miles per hour;
but while passing through towns and villages and while

crossing bridges and important roads in many provihces
only 4.6 miles per hour are allowed by provincial law.

In many cities in Holland a special tax is levied per
car for the use of the streets. As a short car pays the
same tax as a long car, the street railway companies pre-
fer to use the latter. In consequence, a train is composed
very often of the locomotive, baggage car and one passen
ger car containing first and second class compartments
with thirty-six seats inside and room for sixteen passen-
gers on the platforms.

In the year 18go there were forty-seven companies
operating 556 miles of street railways in Holland. Of
these 522 miles were of double track and thirty-four miles
of single track. Thirteen companies used only horse
power and twenty-nine companies only steam power,
while five companies used both steam and horse power.
Of the above mileage one-half was of the standard 4 ft.
8% ins. gauge. There were owned by these companies
213 locomotive engines, 1,023 horses, 802 passenger cars
and 467 baggage cars.

UNDERGROUND RAILWAYS IN GLASGOW.

The construction of an underground railway in the
important city of Glasgow was approved by Parliament in
the year 1888, but the contracts for the different portions
of the work have only vecently been let.

This railway will cross the city of Glasgow from the
east to the west and will have a total length of about six
and a half miles. Itstarts from a branch line of the Cale-
donian Railway in the south-east part of the city close to
the north bank of the river Clyvde, then crosses the oldest
city park of Glasgow, going along a nearly straight series
of streets to the Queen’s Dock, with which railway lines
it will be joined by sidings. From the Queen’s Dock it
turns to the north and goes through a hill on which the
West End park is situated, crosses the Kelvin River and
the Botanical garden and comes out on the open ground
where an extension may ultimately be made.

The greater part of the line will be entirely under-
ground, but at several points the road will be carried in
open cuttings whose sides will be secured by retaining
walls. The. track will lie, on an average, twenty feet
below the surface of the streets.

At each of the thirteen stations proposed the ticket
offices will be placed on the street level and staircases will
lead to the railway platforms. The steepest gradient on
the line will be one in eighty.

The total cost of this railway is estimated at £4,700,-
ooo out of which £ 220,000 must be paid for real estate.

ELEVATED RAILROADS IN BERLIN.

The well-known electrical firm of Siemens & Halske
in Berlin has prepared plans for the construction of a net-
work of elevated railroads in the city of Berlin which
will use electricity as a motive power. All cars will be
equipped with motors and will be run separately under a
headway of from two to three minutes. In cases, how-
ever, of great traffic, trains are to be formed of two to four
of these motor cars. A service of eighteen hours a day is
proposed. It has been estimated that each car on each
run between the terminal points of the line will carry forty
passengers, and that 15,000,000 t0 75,000,000 passengers
will be carried in each year. -

The cost for constructing these elevated railroads of
double track has been calculated to be $605,000 per mile.
Taking this figure as a basis the total cost of the proposed
elevated railways will be $22,000,000. The present plan
is to construct only the south line of only five and a half
miles in length, provided, of course, that governmental
sanction can be obtained, which is considered doubtful.

ELECTRICAL STREET RAILWAYS IN RUSSIA.

The first electrical street railway in Russia will be
constructed in Kiew, a city of about 130,000 inhabitants
and situated on the river Dnieper. This street railway
will use the overhead system and will be ready for opera-
tion in the summer of 1892,
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Conditions of Maximum Motor Efficicncey.

An interesting paper entitled “ A Motor Operating
Automatically at any Desired Speed or Torque, and with
Maximum Efficiency Under all Conditions,” was recently
published by H. Ward Leonard. An abstract of the arti-
cle together with a reply by C. O. Mailloux, published in
the filectrical Engineer is given below :

MR. LEONARD'S PAPER,

IN the operatlon of electric motors there are three principal factors
to be considered, the speed, the torque and the efficiency. Underany
variations in power the efficiency should remain as nearly constant as
possible. For one class of work it is desirable to keep the speed con-
stant when the torque varies. For a second class of work it is desirable
to keep the torque constant at one particular amount when the speed
varies. For a third class it is desirable to operate at many different
speeds, and yet automatically at any particular speed desired regard-
less of the torque. For a fourth class it is desirable to operate at many
different torques, and yet automatically at any desired torque regardless
of the speed ; and for a fifth kind it is desirable to keep the amount of
power supplied constant, regardless ot a change in torque, that is, so
that if the torque changes by the requirements of practice, the speed
would automatically change so that the power consumed would remain
constant.

Of the above five principal classes of work there is only one,
namely, constant speed and variable torque, which we can take care
of with reasonable efficiency and from our existing supply circuits.

It is well known that when astreet car is first started and is scarcely
in motion the actual power represented by such motion is almost
nothing, for, although the pounds pull is large, the feet per minute is
extremely small; consequently the power required must be exceedingly
small. What do we find in practice? We find that in order to develop
a power of but a fraction of a horsepower we must, on account of the
slow-speed demanded, develop about 30 H. P., and then waste about
ninety-eight per cent. of thishorse power in order to utilize the remaining
two per cent. in the way it isdesired. The efficiency of the modern electric
street car is not probably more than two per cent. when just starting
from dead rest and moving at the rate of one-half foot per second.

When we come to investigate this, we find that the explanation is
that in order to get the necessary large torque with freedom from ex-
cessive sparking we must have a very large current in a nearly constant
field; and since our E. M. F. is constant we must use an amount of
power which will vary almost directly with the torque, and will be re-
gardless of the speed. Or, in other words, the efficiency of the motor
will vary directly as the speed,with an efficiency of perhaps eighty per
cent. at full speed.

As a result of my investigation of this subject I have concluded
that the operation of electric motors should conforin to what apparent-
ly, is a new law and which may be stated as follows :

Vary the voltage as the speed desired.

Vary the amperes as the torque required.

In other words, make the speed dependent upon the voltage only
and independent of the current, and make the torque dependent upon
the current only, and independent of the voltage. Since the product of
the speed and torque represents the work being done, and the product
of the volts and amperes represents the power supplied, it is evident
that if we can operate in conformity to this law, we shall have a con-
stant efficiency under all conditions, disregarding, of course, the small
fixed losses in the field and armature.

One way in which this law can be followed is to supply the field of
the motor from one source of electric energy and supply the armature
from another source, the E. M. F. of which can be varied. It will be
noticed that when the speed is fixed a fixed voltage will be necessary in
order to conform to the law, and the shunt motor is found to conform
perfectly to the law; but it is the only motor I know of which does con-
form to the law which seems to be generally applicable.

+  For operating an electric railway we will place a shunt wound mo-
tor on the car, and directly driven by this motor will be a special gen-
erator, which will be connected to the electric motor below the car. It
is evident that the generator and working motor armatures may be
wound for any voltage desired, say 20 volts, which will make the prob-
lem of insulating the street car motor an extremely simple one. If de-
sirable, we can supply several cars of a common train from one special
generator on the forward car. With this outfit we will be able to take
any car up any practicable grade or around any curve with no more
power than is required to move the car on a level, and always consume
the same power, regardless of weight, grades or curves. That is, the
automatic increase of current, to take care of any increased torque, will
be compensated for by a corresponding decrease in the volts and speed.

I wish to call attention to a very important development leading
out from this, namely, that we will be able to use alternating currents
for operating our street cars, for it is well known that the ordinary al-
ternating current generators will operate perfectly as motors, if the
speed and torque be kept constant. Since by this system we can, from
a constant torque and speed, get any other torque and, automatically, a
corresponding speed, we shall be able to run street cars perfectly by
alternating currents. This again will %nable us to dispense with trol-
leys, conduits, storage batteries, etc. We will place between our tracks,
in manholes, converters whose primary pressure can be anything re-
quired for proper economy and whose secondary will be, say, fifteen
volts. This secondary circuit will connect directly with the rails, The
road will be divided in sections, each a few hundred feet long, and each
sectjon will be supplied by its own converter,
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On first consideration, the additional apparatus nccessary would
seem to make the system prohibitory in practice; but the capacity of

the present single motor is greater than the combined capacity of the
apparatus this system would require, and the capacity of the prime
motor is very much reduced.

In order to reduce the first cost to a minimum and yet sccure the
advantages of different automatic specds and high cfficiency, I have
devised two modifications of the arrangement described above,  The
first is adapted to power in which a smooth, efficient acccleration of a
load from rest is required, as in the case of passenger loconiotives and
elevators. ‘The second case is where various automatic spceds are de-
sited, but no especial importance attaches to the starting of the load
from rest, as is the case in machinery in gencral.

For the first case we have the trolley system of clectric street cars
as the most important. Let us suppose we have two motors of 15 H.
P. each for the car. We find that for full speed upon a level we require
about fifteen amperes at 500 volts. Upon heavy grades we find that
about fifty amperes are required, and, as before, we have 500 volts.
With this consumption of energy we find that we get a spced upon the
heavy grade which is about one.quarter of the speed upon a level. In
order to operate upon my system let us place upon the car a motor
generator, the motor part of which is wound for 500 volts and twelve
and a half amperes, and the generator part of which is wound for 125
volts and fifty amperes. The fields of the motor and generator part
are distinct and are wound for 500 volts, as are the fields of the two
propelling motors under the car. All these fields are supplied from the
500 volt trolley circuit. In the field of the auxiliary generator is placed
a rheostat.

Now, suppose the car rests upon a grade, The motor generator is
running, but the generator has a very weak field. Its armature is con-
nected by a controlling switch to the propelling motors. We now grad-
ually cut resistance from the generator field circuit and finally get about
twenty volts at the brushes of the generator. With this E. M. F. we
get sufficient current to produce fifty amperes through the armatures of
the propelling motors in a saturated field. This gives us the full torque
and the car starts at a speed of perhaps half a foot a second. This
speed can be maintained constantly and indefinitely, and the consump-
tion of energy will be less than two H. P. This is less than three amperes
from the trolley line. In practice, however, the speed will be rapidly
but gradually accelerated until we have 125 volts upon the terminals of
of the propelling motors. We will now be running at one-quarter
speed and will be consuming 125 volts and fifty amperes, that is, 61
K. W. instead of 25 K. W. to get the same result with existing motors.
To pat it another way, we will not be using as much energy as is repre-
sented by the 500 volts and 15 amperes necessary for full speed on a
level.

The next step on the controlling switch will disconnect the arma-
tures of the propelling motors from the auxiliary generator and put the
two armatures in series across the trolley line direct. We will now go
at a speed represented by 250 volts, that is, one-half full speed. The
next step of our switch will place the two armatures in multiple across
the 500 volts, and the next and last step will place the 120 volt auxiliary
generator in series with the main central station generators and give us
625 volts on our armatures and a correspondingly increased speed. We
will be able to go up a grade of six to eight per cent. at full speed, with
fifty amperes and 500 volts, which, with the present motors, gives us
only about one-quarter of that speed.

Under this arrangement it will be noticed that the only apparatus
which could be called additional is the small motor of 500 volts for the
generator part of our motor generator, which is useful not only for start-
ing, but for full speed also. Instopping the car we have an electric brake
action delivering back energy to the line at full efficiency and not
through a rheostat, as at present.

If we have a train of, say, three cars, so that we have six motors,
we can start from rest with sufficient smoothness by placing all six arma-
tures in series, which will give us something less than one-sixth speed
as the first step. Then we can place three in serieds with two multi-
ples, which gives us one-third speed. Next, two in series with three
multiples, which gives us one-half speed; and finally, all in multiple,
which gives us full speed. Under such conditions, we can dispense
with the small converting plant altogether.

THE LAW OF MAXIMUM EFFICIENCY OF ELECTRIC MOTORS.
BY C. O. MAILLOUX.

In the very interesting article on his new method of operating
motors, Mr. H. Ward Leonard enunciates a so-called new law of effi-
ciency which is, unfortunately, not free from objections.

Mr. Leonard states his ‘“ law " as follows :

““ Vary the voltage as the speed desired,”
““ Vary the amperes as the torque required.”

The now classical researches and historic experiments of Marcel
Deprez have long since consecrated these two statements, which are to
be found, more or less amplified and elaborated, in the writings of Du
Moncel, Froelich, Ayrton and Perry, Silvanus Thompson and others.
The claim to novelty rests upon the ‘‘ combination,” or rather, the op-
position of the two statements to make a law. It so happens, however,
that the combination does not formulate ¢ law, but merely states,
somewhat awkwardly, some of the conditions favorably to 74e law—
Siemens’ law of efficiency. The awkwardness and vagueness of dic-
tion is made readily apparent by the fact that a good illustration of the
‘“‘law,” as worded, obtains in the now common practice of regulating
street car motors by means of a variable resistance in the circuit. The
manipulation of this resistance at the time of starting, or afterwards,
causes the amperesto vary as the torque required. It also causes tl.c
voltage (available at motor terminals) /o b¢ varied qs the speed desived,
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This example conforms to the /#fer of Mr. Leonard’slaw of efficiency. |
That it does not conform to its spi7iz as well is shown by the depreca-
tory manner in which Mr. Leonard himself refers to the efficiency ob-
tained and obtainable in such cases.

While the law is evidently more general and far reaching, in cer-
tain directions, than its author intended, in other directions it does not
reach as far as might be desired or expected. Mr. Leonard furnishes a
good illustration of this deficiency, though apparently without notic-
ing that he has, in so doing, wandered from the territory ‘‘covered”
by his rule. He says:

‘““1f we have a train of, say, three cars, so that we have six mo-
tors, we canstart from rest with sufficient smoothness by placing all
six armatures in series, which will give us something less than one-
sixth speed as the first step. Then we can place three in series with
two multiples, which gives us one-third speed. Next, two in series
with three multiples, which gives us full speed. Under such condi:ions
we can dispense with the small converting plant altogether.”

1t is scarcely necessary to point out that in this case the torque and
speed are both varied or regulated, not by following Mr. Leonard’s
‘““law,” but by varying the cowunter-electromotive force. The circuit-
potential available to the motors may remain constant. The current,
on the contrary, will not remain quite constant for all groupings. Itis
appa'rem, therefore, that Mr. Leonard’s law would be most useful when
supplemented by a key to, or list of, its exceptions.

The present writer sees no necessity for discovering new laws to
replace the one law of efficiency (Siemens’) which we already have, so
long as this law is found sufficiently comprehensive and general to in-
clude and cover, satisfactorily, all cases yet referred to it. According
to this well known law, the efficiency (A") of an electric motor is the ratio
of this counter E. M. F. (¢) to the direct E. M. F. (£) of the current sup-
plied to it, or, algebraically,

&

A mere glance at this equation suffices to show three ways in
which the efficiency (A7) can be enhanced in any given case. 1. By
lowering £. 2. By raising e. 3. By doing both simultaneously.
These might be called the three conditions which influence efficiency,
and might be embodied in the following rule which is a corollary from
Siemens’ law;

‘“Vary either the direct or counter-electromotive forces, or both,
so as to keep them at all times as close to each other in value as pos-
sible.”

Mr. Leonard’s apparatus and his ‘“law” conform to "this rule by
taking advantage of the firsz condition. The case quoted of the six
motors variously grouped corresponds to the second condition. He
gives no instance of methods corresponding to the ?4ird condition.

The present writer first realized the bearing and importance of
the above ‘‘conditions” in 1886. In 1887 he operated a storage bat-
tery car in New York City in which the speed regulation was effected
partly by grouping the batteries, partly by grouping the two motors,
thus taking advantage of a// t4rce conditions. The car operated by
the writer in Washington in 1890 was also regulated in a way to profit
by all three conditions.

Without pretending to discuss here the merits of Mr. Leonard’s
ingenious method and arrangement, which doubtless will not be with-
out its sphere of applicability and usefulness, it is perhaps interesting
to point out that in the case of an electric car, a continuous current
converter such as described by Mr. Leonard, would add some 1,500
Ibs. and ¢wo commutators to the car. The objections to the two extra
commutators would ‘‘weigh” if anything, more than the double ma-
chine. The writer has himself devised methods of regulation employ-
ing continuous current converters in connection with ordinary series
motors. He has always been too diffident-and timid, however, to
broach the question of the two extra commutators either to the street
railway manager or the motor man, both of whom would more wil-
lingly entertain a proposition to reduce, instead of increase, the num-
ber of commutators.

One of the interesting and important conclusions to which the
study of the equation of efficiency leads is that there can be no effi-
ciency unless there is a counter E. M. F. (7. e. when ¢=o0, then A=o0).
Now, since we have no commercial way of causing counter E. M. F. in
motors except by motion of the armature, it follows that when the
motor is not in motion, we have usually e=o0, and the efficiency A7,
consequently=o0. This consequence is one from which no system of
continuous-current motor operation is exempt. One can, it is true,
reduce % tothe lowest value needed to produce in the motor the current
necessary for the torque desired. The energy thus spent (£ () is what
Marcel Deprez designated some years ago as the ‘“‘ cost of the torque.”
This ““ cost of the torque” always corresponds, as shown by Deprez,
to the (* & loss in a series motor. It practically does also in other
motors.

——————p + @ > ——

Tue street car furnishes the only platform upon
which men of every shade of political belief will stand.
—Lxchange.

A RATHER humorous question asked by an old lady
passenger on the Los Angeles cable line one day, illus-
trates in a general way the idea entertained about cable
roads by unthinking people. The cable had stopped for
a few moments when she turned to the conductor and
asked if the machinery and rope didn’t stop every time a
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car stopped. |
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Report of the Trustees of the New York and
Brooklyn Bridge for the Year Ending
December. 1, 1891.

In the past twelve months the receipts from tolls have been
$1,176,447.95, divided as follows: Promenade, $8,221.02; carriageways,
$79,255.59; railroad, $1,088,971.24. This is $49.353.45 in excess of
the twelve months ending December 1, 1890, notwithstanding the fact
of the abolishment of tolls on the promenade since May 31. Passen-
gers carried by .railroad numbered 39,766,043 and the income derived
from this department shows an increase of $506,957.11 over that of the
previous year.

The whole number of foot and railway passengers was 41,268,370,
showing an excess of 369,886 over the number reported last year.

The comparison of receipts is as follows:

| CARRIAGE-
WAYS,

 PROMENADE. RAILROAD. TOTAL.
For 12 months ending D‘c.!
T =900 00 s A Ao $18,614.65 | $76.465.59 | $1,032,014.23) $1,127,094 L0
For 12 months ending Dec. l I
1,189 0 cnvansnnnnenanans| *$8,221.02 | $79,255.59 4 $I,088,971A34| $1,176,447.95

* Six mowths only on the Promenade.

The comparison of traffic is as follows:

- PROMENADE. RAILROAD. TOTAL.
Passengers for 12 months ending
Dec. 1, 18900 ... U0 o ore oeel il 3,222,073 37,676,411 40,898,484
Passengers for 12 months ending
e 1, 180Tl s LR *1,502,327 39,766,043 41,268, 70

. Sl)é ;nonbh; 6nly on Promenade.

The receipts from all sources for the year ending December 1,
1891, are as follows: .

City of Brooklyn construction account..... $360,000.00
City of New York L i 180,000.00
Receipts from tolls.. .. ................... 1,176,447.95
Material sold, labor, etc...... e ke 957.09
INTEresStus «imis tn o ko oo LRI e 7,095.53

Rent, real estate and telegraph wires....... 105,284.86

$1,829,785.43

Balance on hand as per last report ........ 255,670 32
Receipts from all sources for 12 months to

November 30, 1891......... o e 1,829,785.43

$2,085 461.75
EXPENDITURES.

Construction account...... e eeeieeeee... BEI7,053.34
Pay rolls for 12 months................... 570,516.15
Salaries for 12 months. .. ............ e 37,870.50
Real estate, rolling stock, supplies, etc..... 456,840.89
City of Brooklyn. ... .o ions T e 100,000.00
City of New York... i, ey 50,000.00

$1,732,280.88

$353,180.87

Total amount received from rentals for twelve months, $105,284,-
86, of which $85,230.12 was received from real estate, and $20,053.74
from telegraph and telephone wires.

The Bridge police force comprises one captain, two sergeants,
three roundsmen and ninety-six policemen. .

Eighty-nine persons were accidentally injured on the Bridge by fall-
ing on the stairs and from other causes. Forty-four persons were taken
ill upon the Bridge, one person died suddenly; there were three fatal
accidents; one person committed suicide; there were 'elght lpst
children; two vessels were deprived of their top-masts whllf: passing
under the Bridge; there were forty-two runaways, eight causing slight
damage, ten serious and twenty-four no damage. )

The history of the increase of the demands of the public upon the
facilities afforded by the Bridge is one of steady grov\(lh, whose suc-
ceeding chapters are found in the annual reports submitted each year
by the Board of Trustees to the Mayors of New York and Brooklyn.

At page 13 of the report for the year ending Dece!'nber 15, 1890,
that history was brought down to the point of the appointment 91’ the
Board of Experts, which board was at that time engaged in (!e_ll.bera-
tion upon the problem of how best to increase the terminal facilities of
this work. Since that report was submitted, that board reached a con-
clusion and made its report to the Special Committee of Trustees
having the matter in charge. ]

Upon due consideration the Special Committee decided to accept
the report and plan of the Board of Experts, and rqported }he same to
the full Board of Trustees, with a recommendation for its adoption,
which recommendation was favorably received and the p'lan adopted.
The full report of the Board of Experts embodying their plans, was
printed and widely circulated. ]

The enabling Act provides that for the purpose of mak'mg the
terminal improvements embraced in the Washington Street section, the
City of Brooklyn shall pay two-thirds of the cost and the City of New
York one-third.

Balance on hand December 1, 1891........
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The trustees have received for this purpose up to this time,

e ey $360,000.00

From the City of Brooklyn.................
180,000.00

From the City of New York.............

$540,000.00

The Act of 1891 provides that the funds to meet the cost of the
improvement shall be secured by the comptrollers of the two cities,
borrowing upon the respective credit of each city the proportion there-
in required to be paid. It further provides that the bopds to be issued
for such loans shall be thirty year bonds, and shall bear interest at
three per cent. and shall not be sold at less than par. This Act was
passed at a time when, in the light of previous experience, it was
assumed that such bonds could be readily disposed of. Upon attempt-
ing to market the bonds as directed by the Act, the comptroller of
Brooklyn found the condition of the money market to be such that
only 360 of the bonds could be sold. The trustees are advised that the
financial condition of the community is such that money-seeking invest-
ment can find in it more profitable channels than municipal bonds pay-
ing three per cent. interest, and that so long as this condition of the
business community continues, it will be practically impossible not
only to complete the work on the Washington Street improvement, but
to make progress upon any other portion of the improvements author-
ized by the legislature.

These facts necessitate the early application for legislative amend-
ment of Chapter 128 of the Laws of 1891, either by the removal of the
restriction requiring the bonds to be sold at par or by providing that
the moneyvs necessary for the carrying on and completion of the work,
shall be raised by the sale of bonds bearing a larger rate of interest
than that prescribed in the Act under consideration.

In anticipation of the acquiring of the land the trustees directed
detailed plans for the necessary structures provided for in the adopted
plans to be prepared, and when prepared, ordered the necessary steel
and other material for the building of such struciures. All of which
had to be made especially for this work.

This rendered it necessary for the contractors to commence its
production as soon as the order was placed, with the result that the
entire material isnow in the hands of the contractors ready for delivery,
but the trustees are unable to accept it for lack of funds. This presents
the complication that for such material the trustees may have to-pay
not only the contract price, but at least interest upon the deferred pay-
ment by way of damages for their inability to perform their part of the
contract, by accepting and paying for the material ordered by them,
and which was ready at the time provided in their contract.

Travel during the year, over the Bridge railway, has continued to
increase, but at a diminished ratio as compared with that of previous
years. Up to January 18 the ratio increased; from then to September
27 it diminished; since it has rapidly increased. In the aggregate,
however, for the whole year, the increase has been marked. In
October last 3,623,016 passengers were carried, an average per day of
120,767, a number greater than that carried during any other month
since the railway was first operated; the nearest being in Octo-
ber, 1890, when 3,431,503 passengers were carried, an average per day
of 110,694. On November 21 151,554 passengers were carried, the
greatest number on any day during the year. On that day 522 trains
were run and 1,913 single car round trips were made.

From the opening of the Bridge railway, September 24, 1883, to
November 30, 189r, inclusive, 220,487,283 passengers were carried.
During the year the trains have rnn with great regularity and few inter-
ruptions. The total time lost py delays from all causes was seven
hours and thirty-six and a half minutes, an average of one minute and
sixteen seconds per day of twenty-four hours, or of one minute for
each 87,111 passengers carried. Of these delays during the year, fifty-
four per cent. was occasioned by a failure of or a defect in some of the
several parts of the cable hauling machinery, and the remainder, forty-
six per cent., by causes common to ordinary railroad transportation.

Contrary to what appears to be a general impression, but little

time is lost on the railway in consequence of the grip mechanism fail-"

ing to act; thus during the past year from this cause there were in all
thirty delays, amounting altogether to two hours and fifty-seven and a
half minutes, of the 7,300 hours the cable was run.

The previous excellent record of the railway, as being pre-emi-
nently a safe one for passengers, remains unimpaired. Of the large
number carried since its opening to public use no one has been killed,
and during the past year none have been seriously injured. The prin-
cipal accidents to trains have been in the form of rear collisions at the
stations, caused by an incoming train bringing up against a preceding
one, not hauled out from the platform. As the passenger cars are now
constructed, when such an accident occurs there is little or no damage
done to the cars themselves; and the passengers are entively safe from
shock, as well as from injury, if they ave within the cars and seated.

To effectually provide against thie possibility of a train, from any
remote cause, becoming uncontrollable when going down or up the
steep slopes of the Bridge, each car is equipped with two independent
brake systems, one operated by air and the other by hand; and in no
instance have both of these systems failed to act in an emergency.

For the better accommodation of the increasing number of passen-
gers transported on the railway during the evening and early morning
hours, trains are now run from 7 o’clock P. M. to 12.40 o’clock A. M. on
three minutes’ headway, and from 12.40 o'clock A. M. to 2.40 o'clock
A. M. on seven and a half minutes’ headway instead of on four minutes’
and fifteen minutes’ headway respectively, as was formerly.

In the eight years and more the railway has been operated, six
hauling cables have been used. Of these, four have been worn so
greatly as to necessitate their removal, and two are now in service, one
being employed to haul the trains, and the other being held in reserve,
change being made from one to the other, as may be required by the
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conditions of use. The record of cable service up to November 1,
1891, is given in the following table which exhibits a term and amount
of work done by each cable, unparalleled on ordinary cable railways.

CABLE SERVICE ON TIIE NEW YORK AND BROOKLYN BRIDGE RAILWAY
1*'ROM SEPTEMBER 24, 1883, TO NOVEMBER, I, I8gI.
TERM OF SERVICE. AVERAGE
B MILES ToN MiLES No. OF
CaBLE.  COMDITION. 7 HAULED. HAULED. ToNS
| Davs. YEARS. HAULED.
|
‘ —| . e e o
No. L. .o, ‘ Worn out. 1140 3.123 228,320 22,142,706 97.
2, . “ v 607 1.636 120,232 25,492,502 212.03
g 5 £ s ‘ 393 1.077 82,099 20,395,073 248 .42
2Ll - s e 3564 | 0 977 74,111 18,9:23,467 265.3
o .| In use, 2i6% | 0.758 58,881 16,746,912 284.1
6. v L 187 0.512 39,980 12,506,413 3128

It will be noticed that though the term of service has decreased
from the first to the last cable used, the average load hauled has
similarly greatly increased.

It has not been possible during the past year to greatly increase
the facilities of the Bridge railway, or to materially lessen the discom-
forts of travel during the hours when the largest number of passengers
are transported. The station platforms and the trains in service are
still unduly crowded when the travel is greatest, and reliet can only be
had by enlarging and improving the termini, and by adding to the
capacity of the railway. As elsewhere stated in this report, adequate
measures to effect these improvements and to substantially double the
capacity of the railway have been taken and are being prosecuted with
energy as far as existing circumstances permit.

Toward these ends contracts have been made for the material and
erection of the extension ot the roadways in New York, and of the
railway platform in Brooklyn, for duplicate boilers and cable hauling
machinery, and for the roofs and other metal parts required for the
extensions of the power and boiler houses. A part of this work in New
York is in place; the walls for these houses and the foundations for the
machinery are now being erected and will be completed in a brief
time. Also to permit the erection ot the new station in Brooklyn, on
the site along Washington Street, between Sands and High Streets,
determined by the Board of Experts, the repair shops have been
removed to the new buildings recently erected therefor on the block
between High and Nassau Streets. i

Thne proposed addition to the cable driving plant will allow four
cables to be placed on the railway, of which two at all times will be
ready for use—and the machinery in all its parts will be in duplicate—
whereby in case of the failure of any of these parts when in operation,
other similar parts held in reserve may instead be immediately put
into service. To complete the plans for doubling the capacity of the
railway, duplicate tracks are to be laid the entire length of the line and
quadruple tracks in the new stations, so that during the busy hours and
at other times when the traffic demands it, two cables, one for each
track, may be operated. Respectfully submitted,

ALFRED WAGSTAFF,
President.

o
0>

Comparative Operating Expenses.

Through the kindness of S. W. Divine, general man-
ager of the Chattanooga Electric Railway, we are permit-
ted to give the following report made by the superin-
dent regarding the operation of the line for the month of
September, and follow it with the report of the West End
company of Boston for the month of August. The differ-
ence in the operating expenses per car mile will be noted.
It must be borne in mind, however, that the latter line
employs long eight and six wheel cars.

OPERATIONS OF THE WEST END STREET RAILWAY CO. OF BOSTON FOR
THE MONTH OF AUGUST, 18gI

GrossireceiptsRniiii ol e s ... $136,246.06
Motive poWeT.L Bl e e s 25,630.00
Motive powersperimiles oo o oo .0704
Total expenses per mile.................... .2069
Earningsper mile run. ..................... .3745
Net earned permile. ............. oW .1676

OPERATIONS OF THE CHATTANOOGA ELECTRIC RAILWAY FOR THE
MONTH OF SEPTEMBER, 1891.

Gross receiptS. .« ovvvv vt vnnreneennnen.nas.. $10,375.00
Total operating expenses.. . ..o......cooveu..  4,200.00
Miles run. . ouvvenenn .. Cieerseenesense. 79,000
NMativespowerspermilelEReue e SN .0120
flotallexpense SRl e .0025
Total earnings ** ' .......... ORI S NG .1365
Net earnings, *° ““ ... .. ... ... .0740
Number of cars. ... ii ... 18.

Number of miles per car perday............ 140
Average income per day percar............. $19.06
o talleERpeEnseEs 8.00
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Report of the Massachusetts Street Railway

Company.

The following figures are taken from the annual re-
turns of several of the largest street railway companies in
Massachusetts to the railroad commissioners of the State.
The period covered is the year ended September 3o,

18g0.

816,400,000 $11,900,000

1891 :
West End Street Railway.
1891.

Capital stock authorized by charter... ...
Capital stock authorized by vote. 10,400,000
Capital stock paid in. e s 13,549,350
FundedNdebt it RN NSRS 1,272,000,
Untnndedide b E s 1,945,971
Total debt.........co v, 6,217,971
Cash assets......oooitiiiiiiin ... 2,704,052
Nethdebt o o 3,513,919
Cost 0f construction.................... 5,516,994
Costrof thorses s 910,664
Cost of cars. . ety S 2,655,748
Other articles of eqmpmem ............ 1,543,869
Total cost of equrpment ................ 5,110,281
Real estate.. Y BB Go RO B o 6,650,054
Total property and assets .............. 19,981,982
Cost of extension of tracks. ............. 225,004
Reconstruction of tracks electrical con-

struction,ietc.. s I e R
Cost. of NeW HOLSES: - v - iv e oo s e
Costof newiears: ool T e 432,788
Cost of new equipment................ 390,127
Cost of new real estate.............. ... 860,201
Total addition to property.. o oo o 1,908,121
Property sold or reduced mvaluatwn 320,898
Net addition to property. s 0 1,587,223
Passenger earnings. . ........cvivnian.. 5,889,180
Rents from other roads................. 13,401
Received from sale of manure.......... 15,864
Income from other sources.............. 50,539
Total income from all sources.......... 5,968,984
Repairs of roadbed and track............ 202,599
Repairs of cars, horse shoeing, etc..... 316,190
Repairs of buildings.................... 38,396
Renewal of horses. vouevrvioionennenenns 137,565
Salaries of officersand clerks............ 103,564
Wages of other employes .............. 2,184,695
Provcender. . e 609,752
MaXES. s s Foioe e e sl a i sl e s 245,735
Rents paid other roads................. 12,359
I NSUTATICE. . T e 16,158
Damage to persons and property. S rgareloie 148,592
Office and other expenses. . 637,532
Total expense of of operatmg e 4,703,136
Net income above operating expenses 1,265,848
Interest Faccruedsc o o N T . 287,539
Dividendsdeclared..................... 888,318
Surplus for the year.................... 89,991
Total surplus for September 30. .. 0ii 214,661
Box cars. . : 820
Box cars, electrrc motors. e 297
@ pen)cars . RERRRIEEN. o R 842
Open cars, electric motors. ... .......... 172
Horses . 5 ; 6,796
Orerhead electrlc cqurpment, mrles 81.23
Underground wiring, miles............. 29.83
Eolesionly:; miles F e s 1,891
Feeder wire for miles of track.......... 9,335
Electric snow plows and sweepers....... 43
Miles of railway (single track) operated. . 23,524
Total miles run during year............ 17,462,572
Passengers carnied S0 NN S e 119,264,401
Round tripsmade. ..........cooouiir.n. 2,328,274
Persons regularly employed............ 3,885
Passengers killed. oo oo oo e
Passengers injured . SESSni il IR
Emplayes killed: o e
EmplayesHin T hEcC R
Other personskilled. ...................
Other persons injired = Bs oAt

Lynn & Boston Street Railway.

Capital stock authorized by charter......
Capital stock authorized by vote........
CabitalsToekipaidim IeR e o
Tundedidebt, o e R
Unfunded debt. = o
(Dotalidebt ..o i RS
CAashiasSels v ve oo, s caan SR
e tide hIRT T T N
Cost of construction. .. ..cooov e e naenn
Eostof horsescdual. - .. o
(Croate) Beeh - O O A 1

Other articlesiofieqiiipient. oo 0

1891
$1,000,000
700,000
600,000
425,000
93,773
518,773
49,102
469,671
603,543
89,500
121,400
147,370

11,400,000
9,891,150
4,034,442

3.246,95
7,281,101
1,837,103
5,443,998
5,309,173

928,218
2,503,026
5,584,986
1,153,742
5,790,548
17,527,810
53,473

556,068
953,054
479,550
976,905
3,020,250
240,149
2,780,101
5,678,390
12,986
17,242
71,464
5,780,083
285,054
323,082
72,165
143,904
77,568
2,188,440
490,883
222,378
12,465
35,517
158,736
458,175
4,468,369
1,311,714
244,503
737,000
330,210
355,558
838

164

856

173

6,927
65.46
8.26
1,110
7,419

9

23,470
17,665,360
114,854,081
2,333,570
4,148

3

144

2!

25

10

70

18go.
$500,c00
500,000
500,000
425,000
103,164
528,164
37,577
490,587
568,268
95,200
116,600
117,142

Total cost of equipment................ 358,270
Real estate........ St e e 197,086
Total property and assefs............... 1,208,001
Cost of extensions of tracks............. 35,278
Cost of new horses. ..o.ovviunnn. . .n... SD% o
Cost of NEW CATS vt evie sah e e s 4,800
Cost of other new equipments SR EEEETN 30,483
Cost of new real estate................. 20,612
Total addition to property.............. 91,170
Property sold or reduced in valuation... . 5,955
No addition to propert) ................ 85,215
Passenger earnings. . N 586,071
Rents from other roads 86 0 0 01 0.0 08 0 1,918
Received from sale of manure.......... 3,333
Income from other sources.............. 2,500
Total income from all sources.......... 503,822
Repairs of roadbed and track.......... 27,395
Repairs of cars, horse-shoeing, etc. . ... . 44,521
Repairstof buildings FrESEi Su e 1,900
Renewal of horses. . vssinlsl s sie whels 15,264
Salaries of officers and clerks ........... 15,696
Wages of other employes.............. 231,866
Provender.......covv vviunannn. i 84,056
TAKES., o dsnoa e e et 11,064
Rent paid other roads.......o.v0nvun... 25,800
Insurance. ... .v.ovveiieeuiineninnnnnns 4,442
Damages to person and property ........ 5,202
Office and other expenses.. ks 54,516
Total expenses of opelatmg s 521,812
Net income above operatmg expenses. s 72,010
Interest accrued. . — . 25,879
Dividends declared S0 a0 D o o 40,000
Surplus for the wear.. oo o0 SO RS 6,131
Total surplus September 30............. 89,228
IBOXECATS M o 118
OPEN CATS: vt vttt ven e ieeeevnnennnnns 133
Horses. oo SO0 05 8 B0 e 0 895
Box cars, electnc motors B cr e o 8
Open cars, electric motors .............. 10
Electric snow plows.........covvuuen. .. 4
Miles of railway (single track) operated. . 62.24
Total miles run during the year.......... 1,929,523
Passengersicarried, . @ s ey 11,575,368
RoUnd (11 psFa (] c 237,193
Persons regularly employed ............ 437
Passengers killed. . : RN - it i [
Passengers injured. . 15
Employes killed.l. - SE s s s S avns o
Emplogest injured SnoiEsi e o
Other personskilled.................... 2
Other persons injured.................. 2
Newton Street Railway.
Capital stock authorized by charter......................
Capital stock authorized by vote............ ... ... ...

Capital stock paid 10: e w iiom oo coeing s SRS
Fnded, deDU. .ix « 5isuie ci s et sniie sk wiaiere s PSR
Unfunded debt. ..ottt i
Total debt. .vuevn it ittt ittt e i ce i i e
Cash aSSLSy s« 1 wiv vnivais s s vt s m i a5 s oo el RS
Net debt. . i ls
Cost of constructron
COSU Of HOTSES. s olealshehoiatalohalerst ke
Cost of cars.

Other articles of - equpment
Total cost of equipment. ... P
| 2071 {1 { PP RPIIE I, - 2vev 6 00 5 0 c 06 000 o -
Total propertyfandl assers ns o r S e E RPN
Cost of extensions of tracks. .. ....c.coiiiiiienninnsn
Cost Of TeW NOTSES. cuvnv s o s s i 5 < als e iU SR
Cost Of DEW CATS. + . oy ves oo ss w00 i v si6ie s s an < al TN
Total addition to property. . o
Property sold or reduced in va]uatron ....................
Netaddition to Droperty. .o e R R
Passcnger Cammings. . it cl ol e
Income {rom other SOUTECE. . i v e on e eiuve s RN
Totallincome from all sources R .
Repairs of roadbed and trackio i oo SRS R
Repairs of cars and electrical equipment. .................
Repairs of buildings........... o 00 0
Salaries of officersand clerks, ot
Wagesofotheremployes
Provender. . B P B Lo 03 e s i 0
Paxes e e Sa0Y § e e s e sle e s I
Rents overheadiline. ool o o e
Rent electric MOtive POWET. « « cuv v vet c vt inoeeannnnsnnens
ISUEAMCE s e e o e e e e R
Damages to persons and ProPerty. «uve cee e veenasosreanas s
Office and other expenses. oS Rl L e 0
Total expense Of OPETAtINg. .« vs e e oo aivnie ool n L IC L
Net income above operating €Xpenses. ... ..vuun oo a- i i
Interest accrued. ............
Dividends declared. .
Surplus or deficit for the year ............................
Total surplus or deficit September 30......c.ccovieni e
181 spoer:n e DI e I 0.0 0045 0 02, S 2 e R B 65 m A 58 55
OpEen CaTS. i, aie oattahie o LR T SR 0 5

328,942
176,474
1,111,262
17,031
5,600
6,400
54,549
234
83,815

8

83,807
575,669
1,873
3,513
2,427
583,482
46,323
46,906
1,757
19,545
15,070
228,471
67,262
9,597
25,029
4,234
5,250
36,553
505,996
77,486
26,835
32,000
18,651
83,098
112

130

952

3

6

1

60.31
1,841,285
11,292,333
227,607
430

o

10

[N elNolie]

$30,000
100,000
100,000
100,000
30,176
130,176
1,633
128,543
152,174
48,765
14,317
63,082
20,845
237,734
29,603
27,952
56,952
9,707
47,245
49,376
563
49,939
1,858
5,190
96
2,469
14,807
608

387

595
7,642
545

262
3,446
37,905
12,034
6,955
5,079
7,559

9
12



January, 18¢g2.

LTS 4 600 B000 50 0 0 00150 015 5 05 50 6 43 5 0,0 OO O
Miles of railway (single track) operated. .......oooveue.n..
flatal®milesirun durinpiyear S8l e d e
l’asqengers (R AU s b o A B o B R R SRR RN
[otndite psitnad SRR o s & o SO
Persons regularly employul .............................
e S IS 0 o 60 100 906 56 o OB GO R G on 06 O
PRIV TR 0 06 55 15 o046 000 <0 0 Cl e ) o R
B Pl oy eshld e d e et s i pa s
Y RS ORIl o e n fn o e o6 an o S TS
Other persons killed.............. . 50 2 CHODTD GOSN
Other persons injured............cooviviiiiuineieine ..

Holyoke Street Railway.

Capitalistockanthorized byicharterc. o oo oo,
Toafll GETslioe o r o miio 55 0090 G0 6 H0H 00 BB D GG o O

Total cost of equipment. ...... ... ... iigieeee...
Reallestate. oot oo e b LR
i otalfpropertyiandiassetsiidn il
W7, el TARETE) 140 o REN TR Ao o e e Lo O P
Passenger €arnings..........coeeiiiit it i,
Total income from all sources. ... ..........cooveinen...
Total expense of Operating. .. ....oeoeeeeeunnneeneannn.
Net income above operating expenses. .. .................
Interesacenne P SRS L s i s s b s
ividendstdeclared ot it e s s s
SuEpHSHOER Ry caTIIIEREE ;
Total surplus September 30. . ....ovvueiiiiniiiiiienen.
Miles of railway (single track) operated...................
ot milesfrunfduringt yeart oo ol e ey
RaSSenTerSICARTIEAN: (oo b e L ¢ o s i s s s e S s e
RovndRtHipSEmad eI . o e
Rersansiie shlanlieniplo yed SR RELER R L

Fitchburg Street Railway.

Capital stock authorized by charter................... ...
Funded debt................... PP TN S 0. . .. -

o i COERTETEIN 1o 6 oo oo e A s R
fiotalicoste e qUIPM Gl ioit. . i i vt sheeeiie o oo o s i
PRl S0 55 0 nio o 0 ol R S R ST P,
Total property and assets. ..........oiiiiiiniinnnnennn..
Net addition to property ................................
Pascenger earnings. . .

Total income from all sources B SR
Bl Ot IR XD ENSE IO ROPCTALING s oov s iolesthaieiai vais ole i 5o snain s
Net income aboveoperaung expenses ....... 5550 0D
Interest accrued. .
Dividends declared ............. 507600 P5050060 50 66366 00
Sunplusiforithe Syear. e o st e o S 6 50 0 e B an &
Total surplus September 30...... e

Miles of railway (single track) operated ...................
Total miles run during year..
Rassengers carriedii . L L e et e s
Roundtripsmade.....ooceitiiiiiitnnieiienninennnnnn..
Persons regularly employed.............. ... ...

Worcester Consolidated Street Railway.

Eapitalistockiauthorized by Gharter: ... i ovee o mn e oo
15kl SRt mo e 06 0o 0 00 o0 S D e e SR
W 1 0w voo o000 0B0 6 605 BI00 0 0t O o 5
TRzl ka1t 000 00 0o 0 6 50,0 00 G0 20 CEE E 00 G GRS S
(Crh B o aen 0000 oo 2o o HEE DO SN BN o
I B0 00 5.5 50506 0 6046 55 HOD B0 G0 R0 Gt 0 S - & - S
CosHoconstrletioNIeaN . ool oo s SrRn0 s
ghotalicost ofleqUIpINEN .t Do i e i e
[5erd] GG 00 m6 p o are b onC e S R
et [ersiaaay 2l B8R 00 000 0 90601 GO OHE & a6 <0 G o
Net addition to property. ...
B SSen e Tl CAT NN T S e e e e e e
Received fromisalefofBmaniire: « oo o v oaxon s s ssimes ous v
Income oMo HCHEOUGEESIMITL .. o . o o e o aieis o oo s aim oo s
Total income from all sources.. . ... 30 G 45 0103 o O D s i
Total expense of operating. .. ....ooviiuiiiiieinennnnn
Net income above operating expenses. ...t ........ueeun...
| Ao i i 2 0 G oot o T RSk R I L L
WividendsideclaredSIIREL .| oL st s e e s e
SIRD I SH oTal heBvE AT MREPNR. S R  e
Total surplus September 30..
Miles of railway (single track) operated ....................
Total miles run during year. .
IEASSeNTErs CaTTiCd. - oo cviocciti e e eie moit ee e nie oeiaaa e e e e
ROUNANUGIPSAIMAd e ot o e ro b o i s e e s 6 s oS e e e e
iBersensiregularly employed oL oo il e et e e

Boston & Revere Electric Street Raiiway.

Capital stock authorized by charter.......................
EindedRde bt b s e JG DO 6 Go G0 om Oma g

186,543
1,008,803
17,051

27

W =COoCOoOo

$150,000
33,445
25,229
8,216
88,203
56,466
27,877
197,775
90,431
40,765
41,037
34,072
6,965
549
3,000
3,415
14,330
5.70
132,690
333,244
29,230
30

$60,000
30,000
1,888
2,506
29,382
69,519
19,934
5,495
97,954
1,249
31,503
31,760
27,387
5,449
800
3,000
1,649
6,066
6.30
130,454
522,531
206,654
24

$350,000
150,000
253,002
403,002
31,828
371,174
418,195
146,295
179,993
770,312
100,410
271,061
1,473
1,402
273,936
223,139
56,797
17,197
28,000
5,600
18,809
Pt
908,639
6,071,948
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Total cost of equipment. ............. S
NER L GRIBTIE S o e ey e G ol o0 S0 o o i ot SRR e s
i otalfpropertyrandrassets. e s ot L L s e e s
INeEaddition Lo PIODCILY s oot iie ste e o s v s s s b e e sain s sl s s
Passenger carnings. ..o ov vt ittt it i s
Total expense of operating. ....covv o iie i
Net income above operating expenses. .......oewveneen o
i E e e HGAHE Il 0 6 S b o SOMb0 S o o e e
Surplusorideficitforithe year = ioiii aricn. ae has e
jloralisiitplusFor i ChicitiS e prember soMEREE R s
Miles of railway (single track)operated. ..................
Total miles runduring year
Passengers carried.
Round trips made. . :
Persons regularly emploved .............................
Natick & Cochituate Street Railway.
Capital stock authorized by charter......................
TSN OUEEE: 5100360 1 0.7 000 1 0 0 08 5 5 110 10 00 £ (2 2 5 9 0 AR
(CERN EETHEY 06210 1 6 0 0005 00 B0 675 500 4 50 G B 6 6 0 G050
Costioficonsiruetiontie o oo Dl e
pliotal¥coSEe e quipment B IR
Real estate. .... A IR« c: 5 % %
Total property and assets............c.ooviiieie i,
Passenger earnings. .........uuueuet e it ettt
Fotallincome from all' Sourees .-t veeaviain s oevoee oo o
Total expense of operalmg

Dividends declared. 405 G 08 0 3G 550 85 0 R (A
Surplus for the year ....................................
Total surplus September 30.
Miles of railway (single track) operaled ..................
Total miles run during year ...t .ot oo oo vieon
Dassenoersteanricd i e s
Round trips made. G O G0 DG D0 S B

Persons regularly employed .............................

North Woburn Street Railway.

Capitalisiock authorized by eharter.. .ol cooo o
Eapitalistockapaid R e s
OreRREVaYEkaa] G185, 0 0 00 om0 000 00 60100 G B0 B DG G0 B0 R O
CashasselS. . ..uvn it it i e

COSE Of CONSEMUCHON . 22 1c - ¢ 2 e e s sl siaile e e n o he el et 0
ffotallcostioffequipment IR
el estate e
Total property and asSEUS. .o ovtciuivion s beiae s oo e ann ok
N e dd 1 OHRTOIDTO DLty RSP e Rt o
Passenger earnings. ........cc.oiiiiiiiiiiin ...
Total income from all sources. ..........................
Tolalexpenseofoperatmg
Net income below opera[mg expenses ....................
Interest accrued. :
Deficit for the year .....................................
Deficit September 30. .
Miles of railway (<1ng1e track) operated ..................
Total miles runduring year.............covviininnoe.n.
Passengerscearnied. .- o- o0 it oot s Do
Rounditripsiinad e R PR e . S
Persons regularly employed. . :

Quincy & Boston Street Rallway

Capital stock authorized by charter......................
Unfuadedidebra st o oo o g e e
(CErS Y XTI SR 6 00 01 A 6 6 o B oy e S e G s P
Net debt.. 5 G 0B

Cost of construcuon ....................................
Total cost of equipment. .. ..................

Real estate. ] .\
'lotalpropertyand assets ..
NetladditionStolproperty e e
PASSENERICATMINGS 2 s e e = e
Total income from all sources. .. .............ooviunoin..
Total expense of operating.................oooooio,
Net income above operatmg expenses ....................
Interest accrued.

Deficit for the year 00 ¢ 5500 B

Total surplus September 30 5 06 51000k & OO
Miles of railway (single lrack) operated ..................
Total miles run during year. .....ccoooviii i e,
Passengerscarried..............oiii
IRonnd tripsimade el e
Persons regularly employed. .

East Mlddlesex Street Rallway

Capital stock authorized by charter. .....................
Funded debt.
Unfunded debr .........................................
(CERIN CERE e 05 06 00 0 0506 1 5 00K 50 3 0 5 00 08 S e D 08 G

Cost of CONSLIUCLION. vt vttt et et i e et
Total cost Of eqUIPMEnt. . . .vvu et ie e o e aietenonecns
Tl CRIBTEE 0 = 00 0OR0 Be Sh0 A B e ORI A e e L
sEatalipropertviand s assets: i
INEWFdditionItoI PEGDERLYStE ST o
IPEERUTERE GRS o 000 000 & 559 0 00 05 00060 60 0 60 GO BE TE 509
Total ircome from allsources.............coviiiiiin...
iFotalfexpenses of Operating Lo oL L

23

4,920
1,402

6,67
4,758
1,909
1,582
320
B2ub
3.80
16,950
133,940
4,557
10

$25,000
584
9,717
21 550
7,418

. 4,000
42,085
12,263
12,990
10,170
2,820
1,500
15,781
17,101
3
43,302
268,219
7,217

8

$200,000
100,000
32,550
4,648
27,902
88,493
21,062
15,220
129,429
288
20,536
20,837
21,157
270
1,820
2,096
St
78¢
106,534
405,663
9,351
18

115, 806
647,202

25,392
16

8300,000
125,000
68,063
8,760
184,304
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Net income above operating EXPENSES. « v vvvvnnn v aninenons 11,278
Interest accrued. . 10,980
Hurplmforthevear B T o R o e ve 298
Total surplus Septemb(.r _,o .................. 5,491
Miles of railway single track operated ............... - 20.65
Total miles run during the year. LT ro bt e 298,944
Passengers carried........... S A OB ROBI. G G BB 5 O DR 1,587,913
Round trips made. : T T Dt e e s 7 O 0 2 30,346
Persons regularly employed ............................ o - 67

Abstract of Report in the Eleventh Census on
Street Railways, ™

The development of street railways during the decade lying be-
tween the tenth and eleventh censuses—a development both as to facili-
ties and amount of business done—may certainly be counted as one of
the most remarkable features of the whole comprehensive business of
transportation. Looking first to the question of length, it is found
that in 1880 there were 2,050 miles of street railways in operation,
while in 1890, this number had risen to 5,783 miles, an increase in the
ten years of 3,733 miles, This increase, remarkable as it is for the
whole ten years, is still more remarkable when the decade is divided
into two periods of five years each, for then it is seen that the most as-
tonishing development has been during the last half of the ten yvears
and at a rate before unparalleled. The figures show that during the
first five years the increase of mileage was 888 miles, while during the
last half it was 2,845 miles. Looking for the cause of this extraordinary
increase, it can readily be found in the introduction of electric roads.
Of these roads, which on June 30, 1890 constituted nearly one-fifth of
the number of street railways, none were in operation previous to the
year 1886. In that year two electric railways commenced operations;
in 1887 the number had increased to six; in 1888 to thirty; and in 18go
to fifty-seven, while during the first six months of 18go no fewer than
forty-nine new electric roads were reported. The development of cable
roads has also largely assisted in this increased mileage, but not nearly
to such an extent as the electric railway, while, as has been shown, the
year 1886 was the year of inception of the electric road, the first cable
road began to run in 1887. The increase by years is shown in the fol-
lowing table :

Increase.
Y RARS Total Length
: (Mlles.)

Miles. Per cent.

'[‘eu BAER D ES) e 6 ) e SO A AT TS 8,783 31 182.10

99.93 4.87

192.11 8.93

163.94 7.00

174.17 6.95

257.98 9.93

330.29 11.24

621.64 19.02

609.27 15.66

85 62 17.46

495.36 9.43

IEs ookmg to the urban locality of increase it is fornd that the most
remarkable is in the smaller cities, a fact that is plainly illustrated in
the subjoined table :

Length of Street Rallways

e R | Factor ot
Increase.
1890. 1880.
All CIUIes. ... convouuion somenan e 6,783.47 2,050,16 2.82
Clues ot more Llnn .;0 00() Inhabi
............................ 3.205.59 1,584.16 2.02
Cnles or less than 50,000 inhabltants 2.577.88 466 00 5.53

When the final computations were made it was found that on July
I, 1890, the street railway companies of the United States in independent
operation numbered 789, and that these, repeating the previous hgures,
carried on their operations over 5,783 miles of street line, or over a
total track length of 8,123 miles. On this length of line 32,505 pass-
enger cars were in use; the roads and equipment cost, all told, 389,357,
289, they gave employment to 70,764 men, and carried the astonishing
total of 2,023,010,202 passengers. A good idea of the extent of this
traffic may be realized when it'is stated that the street railways of the

Length of Llne. Increase.

Geographlcal Divislons.

Miles. ‘Per Cent.

1690. 1850.
T helUnlted StateS v i e, e sises 2,050.16 | 3,733.31 182.10
North Atlantic.. .. pon S 1,035.60 | 1,028 34 99.30
South Atlantic.. 135.96 329.97 242.70
North Central .. 508.46 | 1,359.47 | 267.37

South Atlantlc. .
AL YL e 6 G00i0 0 Gt 0 R e

127.51

381,45

United States carried last year a number of passengers considerably
greater then the population of the globe, and when it is also stated that
*From advance sheets.

the steam railways of the United States with all their 157,759 miles
of line and 25,065 passenger cars only carried during the same year
472,171,343 passengers, or I,550,838,859 passengers less than were
carried by the street railways.

The increase by geographical divisions will be seen by the last table
in the foregoing column.

It will be noticed that the Western Division shows the greatest
per cent of increase and the Nothern Central the next, although the
two Southern Divisions display a rapidity of construction which is in
keeping with the other forms of development marking this section of
the country.

Dealing somewhat more with particulars, the twenty-seven princi-
pal cities of the United States are next taken up and their increase
shown:

Lenglh of Llne. Increase.
Cltles. —
18Y0. 1580. Mlles. [Per Cent.

BAIUITAOTE s sneisccniienss bnnis st rr 100.57 46.54 54.03 116.09
Boston, Lynn & Lambrldge . 237.83 95.56 142.27 148.88
BrooKIyn.........coivunneiiainien 174.24 111.65 61,69 5h.15
25.44 18 86 74.14
80.47 112,64 139.98
48.18 19.72 40.93
26.41 61.97 234.95
8.00 q1.12 889.00
26.56 32.69 123.08
15,00 30.00 200.00
15.40 3125 202.92
Kansas Clty 49.50 59.92 630.74
Louisville . .. 30.:25 45.17 115.08
MIlwaukee.. 11,41 41.34 362.31
Minneapolis 4,00 49.00 | 544.44
Newark & Eltzabetli. - 37.54 25,05 66,73
New Orleans.........c..coevveeneinnn 81.89 30,70 37.49
New York.. 180 130.55 50.01 38,31
Omabha., .,... . 4.50 47.00 | 1,044.44

Phlladelphla ...... L 258.17 18.7% 7.
Pittsburgh & Allegheny b | 6595 38.63 21.32 70.72
DIOVIaencetn: . GO0 44.95 3530 9.65 27.34
Rochester. .. 35.83 13.02 22.8t 175.19
St. Louls.. 115.25 63.29 51,96 82.10
St. Paul.... 26.27 6.00 19 27 321.17
San FranclSC0.eeeee..veeeenn... 89.11 57.08 32.03 1 66 11
Washington, D. C. .. 45,22 29.47 15.75 53.44

The Western cities again show the largest percentage of increase,
but Boston and its neighborhood show the greatest absolute increase
and Chicago is second. The reason for Philadelphia’s remarkable
length of line lies in the fact that this is street length, it being a per-
culiarity of that city, and, in some degree, of the Boston roads, that the
tracks usually occupy different streets in going to and from a terminus
instead of being laid upon the same street. The result is that roads in
these two cities traverse a greater length of street in. proportion to
track length than in New York, Brooklyn and Chicago. The differ-
ence between the two calculations can be seen in the following table
showing street length of line and frack length of these five cities:

,
Citles, Street Length of Line. Track Lengtii.

Phlladelphia. . 276.94 390.33
Boston, ynn & C.Lmbrklge 237.83 377.42
thcago 193.1? 365.76
New York.. 180.66 351.53
Brookiyn ... 173.24 331.12

Still keeping to the same twenty.-seven principal cities, the pre-
ceding statistics of cars, employes, passengers and cost are to be dis-
tributed as follows :

No. of
y No, of No. of Passengers Car- m
Qe Cars. | Employes. ried In Total Cost.
One Year.

Baltimore...... cias 490 1,547 40,659 982 $6.509,450.39
Boston, Lynn & Cu 22,396 4.188 129,038,563 17,604,671.56
Brooklyn..eceeeuee. s 2,862 6,359 147,500,349 17,711,765 51
TRV IS 0o cmmo - . 219 730 16,683,983 2.012,641.46
Chicago.....ceeen. ... 3.657 5,796 180,326,470 26,943,443.78
Clncinnati... 561 213 37,905,370 8,056,031.64
Cleveland. 730 1,650 89,164,77 7,156,027.89
Denver .. 461 866 21,535,735 7,518,400.14
Detrolt...... 296 2 22 791,566 2,370,197.61
1ndiananolls. ... 205 482 9,863,000 1 083.165 1{3
Jersey Clty & H 317 880 "4.115,3' 2 .629,759.62
Kansas Clty...... 652 1.3.6 38,000,978 12,344,487 .44
Louisvllle........ 429 746 21,281,584 3,713.(}78.88
Mllwaukee.... : 248 62 14,512,156 4,208,956.:24
Minneapolls,........... 324 616 14,648,529 3‘836.233.90
Newark & Ellzabetit... 244 523 20,948,884 3,282,381.75
New Orfeans. ......... 527 876 - 30,510,662 6 9735,464.8Y
New YorK......... 12,778 449,647,863 99,294,071.24
QM AN ARy b4 469 11,900,000 6,500, 00.00
Pnliadelphia. s 4,136 165.117,627 15,74(%.376 08
Plttsburgh & Allegheny 378 1,529 46,099,227 10,076,053.83
Providence .... ........ 349 87 18,473.7:22 2,080,068.76
Rochester... 192 510 11,372,596 6.615',586.%
ST oT{ TN IR 1,469 2,601 67,800,252 10.716,195.77
S RPani.ee S acmnan d o ol 433 11,245,805 2,653.585.51
San Franclsco.......... 988 2398 80,619,005 17,‘339,933.25
Washlngton, D. C. ... 451 1,112 31,082,187 3,5 2,659.95
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|
Turning next to motive power the following division of statistics |
is decidedly interesting,

| Distribution,
All Motive e
itcms. rowers, |
|  Anlnal. Electric. Cable. Stcam.
Length of 1lne 6,783.47 4.061.94 914,25 283 22 524,06
Length of all
tracks...... - 8, 123,02 5,661.44 1,261.97 448.31 711,30
No. of cars... 32,505 22,408, 2,595 5,039 2,113
No. of em- |
ployes...... 70,764 41,314‘ 6,619 11,673 8,158
No. of passen-
gCrS.avee. ...l 2.00, 010‘20” 1,227,756 8[51 134,905 994, 373,492,708!  286.851,68h
Total cost.. &3\9 357. 288 87§195,17 ’1 68.2.50 m;.sao 9449, h.l.fs 76,346,618 23 $82,058.038.51

Perhaps the nost notable feature of the above table is the fact that
in 18go the railways operated by animal power were still far ahead of
all others as regards their gross operating statistics. Rapid as was the
advance of electric and cable roads during the last five years of the
decade, only a beginning was made in the supplanting of the older
form of motive power. It is interesting also to see that although both
in number and length of lines the electric railways have far outstripped
the cable railways, the latter, nevertheless, represent twice as great an
investment, operate nearly twice the number of cars and do a business
more than twice as great. These relative figures point clearly to the
far greater density of.traffic upon the cable lines and to their large first |
cost. The cable lines, almost without exception, operate in the denser
portions of the large cities, while the greater part of the electric roads
are either suburban or serve the people of comparatively small cities.

The following table which gives a summary of the capital stock,
funded debt, dividends and interest, while it cannot be implicitly relied
on as showing the condition of every road, may be accepted as being

sufficiently correct and indicative for all practical purposes. The year

for which the report is made is that ending July 1, 1890
Rate of

Capltal Divi- Funded é:altg_

Stock Issued| Dtvidends | dends| papt ssued | Lnterest terst

Items. Declar- Pald

and Declared | ed. . and Accrued.  “gort

Outstandlng. Per |Outstanding cent,

cent. §

All motlve
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The *‘ cighty-one per cent.” of the street railroads referred to above
is all that gave any satisfactory statement in the form of a balance shect,
but it includes most of the important companies, and calculations to
fill out the 100 per cent. can readily be made.

“® > E— —

Legal Intelligence.

STREET Ratway Co.—MuniciPAL PowER—ORDINANCE
HEearine or S1rEET CArs—PoricE REGuLAaTiON.  This
action sought the prosecution of the defendant street
railway Co. for the violation of the following sec-
tions in the general ordinance, and subdivisions of
certain sections of the City Charter, giving the City
Council power, to wit : 1. “To license, tax and regu-
late local carriers, and all others pursuing like occupa-
tion, and to prescribe their compensation. 2. To reg-
ulate the police of the city or village, and pass and
enforce all necessary police ordinances. 3. to do all
acts, make all regulations which may be necessary or
expedlent for the promotlon of health, or the sup-
pression of disease ” Under these provisions the city
authority claimed ample authority was given by the
Legislature to the city to enforce against all street
car companies this ordinance in question, requiring
them to “cause their cars to be heated sufficiently to
make them comfortable for the transportation of pas-
sengers at all times when in operation during the
months of October, November, December, January,
February, March and April of each year.” The
company defended on the ground that the city had
no power to pass the ordinance in question, because
such exercise of power was in violation of the con-
tract existing between the State and the defendant
railway company, made through the Common Council.
The Court, (McConnell J.) construing the evidence.

1. Held, That the city of Chicago, under the General

Incorporation Law, has no power by ordinance to require

aDowers. ... $163506.044.50 $11.600,334.54)  1.00 $103,404,250.90/$5.870,710.77 5.67 the defendant company to cause its cars to be heated
mal....... 2,415.651.. ,519.7 03 31,361,904, 997,664.92| 548 .
S RGBS 8 B MR 18 | suficiently to make them comfortable for the transporta-
cable......... 6,437,900.00 653,587.00  1C.15 4,076,000.00|  218,160.00| 5.35 i ngers during t months o ct T ovem-
Sream.[L | 25,017,180 156151200 605 | 19/325200.00 1,181,51200] 6.1 Hon ot passengers s ober, Nove
Mixed and ber, December, January, February, March and April of
3 O o
Inseparable. 64.700,950.0(1’ 4,739.019.00 .37 42,499,855.00] 2,%5,.»68.80‘ 5 38 each year
The receipts and expend:tures of all the street raxlways has been summanzed as follows
ITEMS. |All Motlve Power An‘mal, Electrlc. cavle. ' Steam, I,}Eg;grggg
RECEIPTS:
ATADARLOLAL S e verssanios wsisnniione $91,721,844.74 38,403,748.62 $3,22,396.33 $3,798,414.36 $12,709,627.95 $33,559,657. 50
From operation: |
ORI oo s oo 00000 0HEs DGt s GOm0 0 E A v 90,617,210.71 37.866,930,79 3,215,268.38 3 771,801.78 12.541,249.61 33.2:21,960.15
Passengers..... £9,711,329.39 37,536,924.08 3,125,871.49 3,718,541.80 12,464,962.10 32,865,529.92
Other sources. o5 905,331.32 330,006.71 89.396.89 53,259.98 76,287.51 356,430.2%3
Rentals and misceilaneous. ... ..... & bomacd 1,104,634.03 534,817.83 5,127.95 26,612.58 168,378.32 | 367,697.25
EXPENDITURES: 15 |
Grand total....... G S0E0 B0 BOARG & o S 87,388,006.65 37.066,110.78 | 2.994,802.27 3,476.075.55 11,700.492.06 32,150.525.4 9
ODErALIOG EXDENSeS. .« ot oar wc souin s meimse ses 5 62 011,184.93 37,893,077.33 2,266,1422.02 2,477,621.34 7,192,671.91 22,181,389.33
Fixed charges:
Total .. 5500 13,978,902.88 4,700,649.25 450,551.05 564, 4‘)7 95 2,939,075.36 324,129.27
Rentals. . : : 2,561,342.50 615.232.01 19,436.55 1,5 [ 288,631.00 36 517. 64
FRaX oSt IcenSes el sy sl 3,308,190.49 1.674,457.72 | 59,060.99 77..3%2 HI || H01.447.51 .941.82
TNBETEST . ¢ ot -2 enennonesonnennasenionnss onnns 8,036,215.99 3,103,736.36 371,865.51 485,690.00 2,148,497.05 2,605,927.07
MISCELLANCOUS ..oenves wer coooons inins] 23,153.90 7,223.16 188.00 15,742.74
Payments trom net income:
Dividecds ...... B 6 e O S A GG T | 10,180,726.12 4.039.165.90 188,928,22 333,587,00 1.)61.5]" 00 4,057,533.00
Miscellaneous . ... e 1,217,192.72 433,2 8.30 88,900.98 100,366.:26 7,232.79 5K87.474.39
Total surplus for perlod.. 5,400,299 07 1,>66.194.59 381,930.35 420,335.03 1 167 980.43 1.563,508.61
Total aeficlt tor perlod.. SO OO e 1,066,460.98 528,556.75 156.386.29 97,996.22 158.844.56 24,617.16
Net surplus for perlod................... 4,333,538.09 1,337,637.84 225,594,06 322.338.81 1,009,135.87 1,439.131.51

Mixed and

ITEMS. All Motlve Power. Animal. Electric. Cable. ‘ Steam Inseparable.
ASSKTS:
Cost of road and equlpment. .............ceuun- $315.547,761.38 $121,283,492.18 $7,840,482,49 $15,353,698.21 $66.319,165.49 $104,750,922.01
Other permanent Investments. . . 46,830,823,07 5.920,962.22 357 309.23 410.646.438 21,781,166.54 1= 360,738.60
Value of franchise .............. 14,597,444.00 4,842,3622.40 1,225,000.00 1,192,581.€0 20,000.00 7.317,500.00
Bllis and accounts recelvable.................. 7.538,199.98 1,877,493,47 | 46.666.67 24,453,05 3,388,918.53 2,100,668.26
Cash on hand...... e Seee e Lk 7,174,860.6 4,064,015,98 ‘ 186,323.25 82.:)24,56 1,030.295.21 2,411.701.61
SUPPLIES. e ettt enitaeeieeiieeaiiaenaaana, 2,157.292.37 801,314,45 31,724.%5 73,261.64 346,130.64 994, 860. 84
Miscellaneous assets .................. 10,418,987.83 1.783,546.33 870,033.43 857,035.13 2,151,11759 4,757.255 35
Profit and loss (deficlts)............ Gai e s 3,610,082.15 2,281,954 35 ‘ 116,055.94 J 467,358.34 345,222.91 399,490.61
Total...... o GO BT DG R A DR A $408,475.451.39 $142,855,142.38 $10,673,595.76 $18,461,559.01 $95,482,016.91 ‘ $141.003,137.33
B B L TR o s cleleaiate - aimtgsioi o isiois) wioinaiase sta :

Capltal stock. . $211,277,798.08 $17,192,738,29 $5,705,687 67 $8 715,854.53 $44,465,533.34 $74,840,984.25

Funded debt.. 151,872,289,01 49 226,234 01 3,486,200.00 5,584,500.00 44,369,000.00 49.,.(‘ 6,355.00
Bilis and accouncs pa.yable . 16,325,347 01 4,926,246.03 1,163,022.84 ) 299,653,141 1.525,841.55 8,410,583.25
Inierest due.......... . e 1,013,780.48 379,986 01 18, 20.05 21,712,50 290,619,41 '303.342.51
Shc 191,119.25 51,008.81 405 78 45,268.90 94,435.76
o Soon 12,838,218.52 2,366,366.04 156,284.27 2,754,730.59 2,674,458,79 4,886,348.88

l'ronL :And 10SS (SUIPIUSES) et veenvnnereevnunnsnn 14,956,898.97 8,412,563.19 146 875.15 1,025 107.93 2,111,264.92 3,261,087.7:
WOtalt. .. . e 1 e 2 IR BRSO 6 1 e 2l $10%,475,451.39 $142,855 142.38 $.0,673,595.76 $18 461,559 01 $95,482,016, 91 $141,003,137.33
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2. That the ordinance cannot be justified as a police
regulation; it is an attempt to burden the defendant com-
pany with the expense of certain comforts for the benefit
of its patrons, and the power delegated to the city by the
General Assembly is not broad enough to warrant the
City Council to impose this burden upon street car
companies.

3. That, whenever the legislature shall pass such a
law, it will not be justified as a police regulation, but as
the exercise of a power never surrendered by the state.
Hence, the ordinance must fail.

People ctc., ex rel. v. West Chicago Street Ry. Co., Cook
Co. (Ills.) Criminal Court, June 27 1891.

SPECIAL AsSSESSMENT—RAILROAD RicHT OF WAY—STREET
Raimnway Paving STREeT. Where the commissioners
appointed to make a special assessment for a street
improvement assessed a block belonging to a railroad
company, and over which its road ran, in two parts,
assessing one part higher than the other, and expressly
accepting the right of way. The County Judge, upon
application, for confirmation of the assessment modi-
fied the assessment, so as to make one assessment on
the entire block in an amount equal to the sum of
two partial assessments.

Held, 1. That this did not constitute an assessment
on the right of way.

2. That assessing separately two parts of an undivided
block is not erroneous, where the sum of the two assess-
ments is not more than the benefits received by the entire
block. (This case distinguishes the case of [Farren v.
Chicago, 118 I1l. 329).

3. That a street railway company, which is required
to pave and keep in repair that part of the street which it
uses, is not liable to special assessment for paving the rest
of the street. (See, case of Parmalee v. City of Chicago 60
Il. 267) heretofore reported in the STREeT RaiLway
JOURNALL.)

Chicago etc. Ry. Co. v. Ctty of Chicago, llls. S. C., June
15, 1891.

INjury TO PASSENGER BOARDING Moving CarR.—Where the
plaintiff, a young man in good health and unin-
cumbered, stepped on the side of defendant’s open
street car as it was moving slowly, and had nearly
stopped. And where in about a second, and before
the car had gone eight feet, and before the plaintiff
had got into the car he was struck by the hind
wheels of a truck in the street. There was no evi-
dence that either the driver or conductor saw the
truck.
feld, in an action for damages for the injuries sus-

tained that plaintiff should have been non-suited, for the
reason that the injuries sustained by plaintiff seem to have
been the result of an accident. And, if it was due to any
negligence, it was due more to his own negligence than
that of the defendant.

Reversed and remanded.

Mayltan v. Second Ave. Ry. Co., N. Y., C. A, June z,
1891.

Note : This is an important question. If negligence
occasioned the injury, which of the two were the more
negligent? It was not carelessness for the plaintiff to
attempt to enter the car while it was slowly moving.
Hundreds of young men get off and on cars daily in per-
fect safety while the cars are in motion. No negligence
can be charged against the company merely because it
did not stop the car for plaintiff. But for the wagon
standing in the street he would have entered the car in
safety. The real question therefore was, ought the com-
pany to have guarded the plaintiff against injury from the
wagon in the street near its track? It was not bound to
know that the wagon was temporarily there, so close to
its track that there was danger that a person attempting
to get into one of its cars might beinjured by being struck.
Especially is this true where neither the driver nor
conductor saw the truck or perceived the danger.
Plaintiff had the best opportunity to see the wagon
to which a team was hitched, which was on his side

of the car in plain sight in his immediate presence.
If the conductor was bound to guard him against danger
so was he equally bound to guard himself from peril. If
the conductor was careless, he was more careless. It was
his duty under the law to look for himself that there was
no obstacle in his immediate presence outside of the car
and track which made it dangerous for him to attempt to
enter the car while in motion. The negligence therefore
of the parties seem to have been compared by the court
and the ruling was adverse to plaintiff on that ground.

INjuUrRY To TRAVELER — Track Qut or REepalR—Dam-
AGEs—In an action for damages resulting to a traveler
upon the street, upon appeal the court
Held, 1. That a municipal corporation, vested by law

with control over its streets, is bound to keep the same in
good order and condition, sufficiently safe to prevent in-
jury to travelers thereon. And it may grant to a street
railway company the privilege of building its tracks and
running its cars thereon, with the obligation of keeping
them in proper order and condition.

2. A street railway company which neglects to keep
its road and tracks in good condition is liable to a party
injured by a fall on a loose rail and protruding spike, in
consequence of which his skull is fractured or perforated,
and death ensues.

3. A party using due care and diligence when using
such track has a right to recover from a railway company
for injury inflicted by its gross fault and negligence, when
the cause is proximate.

Cline v. Crescent City Ry. Co. et al.
1891. : .

? Note: Here the plaintiff sued both the city and the
company for damages, but the court held that the com-
pany alone is the responsible respondent.

La. D. C,, May o,

STREET RaiLway CompaNIES—THE RicHT To Use Each

OT1HERS TRACKs—ComPENSATION—HOW DETERMINED.
1. Where a city charter (St. Louis, Mo.) provides that
‘“any street railroad company shall have the right to
run its cars over the track of another street railroad
company on payment of just compensation for the
use thereof, under such rules and regulations as may
be prescribed by ordinance ; and it shall be the duty
of the municipal assembly to immediately pass such
ordinances as may be necessary to carry this provi-
sion into effect.”

Held, that an ordinance having been passed giving
the right to use tracks, the only thing necessary to per-
fect the right was to have the “just compensation’ ascer-
tained, as provided by ordinance.

2. Where proceedings under an ordinance provided
that when the right to use the tracks of one company has
been granted to another company, and the two cannot
agree as to compensation, it shall be determined by com-
missioners appointed by the Mayor, and such act does not
involve the exercise of the right of eminent domain.

3. That the charter (Art. 10 Sec. 6) gives the city
power to make rules and regulations, not only for running
the cars of omne company over the tracks of another, but
also for ascertaining the compensation to be paid there-
for. Hence, an injunction the Mayor restraining him
from acting in such matter will not lie.

Union Depot Ry. Co. v. Southern Ry.
C., July 29, 1891.

Co. zZ al., Mo. S.

INJURY TO PASSENGER RIDING ON PLATFORM—NEGLIGENCE—
The plaintiff,on account of the number of passengers
in the car and upon the rear platform, was compelled
to stand upon the front platform of defendant’s car,
from which he was thrown and received very severe
injuries, by his leg being run over and crushed by
one of the car wheels. The court took the case from
the jury, and directed a verdict for the defendant.
Plaintiff-appealed, alleging the violation of the fol-
lowing duties:

1. To provide and furnish plaintiff a safe and con-
venient seat or place to ride while being conveyed as
a passenger; and to provide prudent, safe, and com-
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petent agents to manage said car and to provide for
his safety as such passenger; not to drive such car at
such a rate of speed as to be dangerous to such pas-
senger; to have a chain or guard across the passage
way down the steps of the front platform extending
across the passage way for the safety of passengers,
etes

2. That the driver and conductor wrongfully,reck-
lessly and carelessly, mismanaged said car, by going
at a high rate of speed, and without notice or warn-
ing to complainant, struck the horses a blow causing
them to jump forward, thereby throwing the com-
plainant from the platform, and while clinging and
struggling to recover himself and calling to the driver
to stop the car, he fell across the rail and suffered a
crushed leg at the ankle.

The plaintiff introduced in evidence sections 4 and 5
of the revised ordinances, viz.:

Sec. 4. ‘“Every street railway company in the city
(Detroit) shall so inclose and guard the front platform
of each car operated and run by any such company
within the limits of the city, as to prevent passengers
from getting on and off such platform.”

Sec. 5. “No conductor or driver on any street rail-
way car, while such car is in use shall permit any
person to enter or leave the same by way of the front
platform or forward platform; and no person, when
the forward platform of any street railway car in
actual use is inclosed or guarded, as required in the
preceding section, shall enter or leave, or attempt to
enter or leave, such car by the forward platiorm, and
no person under the age of sixteen years shall ride
on the rear platform of any street railway car, or get
on or in the same while said car is in motion."”

Testimony showed that no guard or chain wasused
to protect passengers while on the front platform;
that plaintiff was suffered to ride on the forward
platform, and that he was thrown off and injured in
the manner set out in his petition.

Held, 1. That whether it is negligence in a street
railway company not to guard its horse cars so as to pre-
vent passengers from getting on and off the front plat-
form is a question of fact for the jury, notwithstanding
that the city ordinances require such cars to be so
guarded.

2. Whether a passenger on a crowded horse car is
guilty of negligence in riding on the front platform is a
question of fact for the jury, and it was error to with-
draw the cause, for'which error the cause must be re-
versed and new trial granted.

Archer v. Flwayne & Erie Railway Co.
July 28, 1891.

Note : In the case of Upham v. Sireel Railway Co.
(Mich. S. C., February 27, 1891,)it is held that it is not
negligence pe7 se to ride on the platform of a street car,
though there is room within ; and an instruction that this
fact will prevent a recovery for an injury to a passenger
resulting from the negligence of the street car company
is error. In this case the injured party, after finding
seats for his companions, returned to the front platform
through which they entered, and while standing with his
back against ths door was thrown to the pavement by
reason of the driver striking his horses and going over
and around a curve and switch at a high rate of speed.

It is within the power of street railway companies to
prohibit passengers from riding upon the platforms of
cars or to give notice thatthose who ride there must do
so at their own risk, or to limit the number of passengers
which each car shall carry, and to require them to ride
inside the cars. Until they adopt some such regulations
and notify the public, it is but reasonable for courts to
hold them liable forinjuries resulting from their own neg-
ligent acts, to their patrons who are themselves in the
exercise of reasonable care, whether riding upon the plat-
form or within the cars.

—————e e ———————

THE largest passenger elevators in the world have
just been completed at Weehawken, N. J. They carry pas-
sengers to the top of the Palisades, 150 ft. above high tide.

Mich. S. C,
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The Stillman Light Track Construclion.

A sliort section of tlie main line of the Wood River
Railroad at llope Valley, R. 1., was laid early in Novem-
ber with the Stillman construction, which was illustrated
in our November issue. The rail weighs twenty-four
pounds per yard, and is laid upon split stringers formed
by sawing 6 x 6 in. timbers diagonally. The ties arc
placed nine feet apart, and the rails are arranged to break
joints alternately with the stringers. This construction is
said to be standing up well under the traffic, which con-
sists of sixteen trains a day, with locomotives weighing
twenty-two tons. This system is essentialy a stringer
construction, the soil being tamped up thoroughly
throughout the entire length of the stringer.

+®>

Notes on the Columbian Fair.

CommisstoNER  McCormick writes from London that
Mr. Armstrong will soon arrive in Chicago, his purpose
being to presentto the authorities of the Exposition a pro-
ject to reproduce the Tower of London.

Tue Council of the Society of Arts, which is the Royal
British World’s Fair Commission, have decided to appoint
committees on finance, engineering, manufactures, elec-
tricity, agriculture, mines and metallurgy, textile indus-
tries and transportation, to promote the interests of Brit-
ish exhibitors.

THE Bureau of Construction of the World’s Columbian
Exposition have contracted for a 1oo H.P. Armington
& Sims engine for use in connection with their temporary
light and power plant. The sale was concluded by the
Pond Engineering Co., general Western agents for the
Armington & Sims engine.

THE great dome of the Administration building, which
will be the most conspicuous architectural feature of the
Exposition, and the four smaller domes, will be covered
with aluminum bronze, a newly discovered amalgam,
which is said to glisten brighter than gold. The contract
for gilding the domes has been let for $54,000.

THE “moving sidewalk ” at Jackson Park was tested
ashort time ago and is said to have worked satisfactorily.
Itis the invention of ]J. S. Silsbee of Chicago. To satisfy
the Exposition people of its practical value, the com-
pany putup an experimental loop of the platform on the
grounds. The loop is goo ft.long and is arranged to seat
goo people. :

AT a recent meeting of the Western Society of Engi-
neers a paper was read by Mr. A. Gottlieb, defending his
work in putting in foundations for the World’s Fair build-
ings at Jackson Park. A disagreement with Chief of Con-
struction Burnham and other World’s Fair authorities led
to Mr. Gottlieb’s resignation as chief engineer of the Co-
lumbian Exposition. Mr. Gottlieb claims that his work
was in line with the best American practice. i

THE London Times has completed the publication of a
series of four articles, aggregating nine columns, about
the Exposition, from the pen of their chief American cor-
respondent, Joel Cook of Philadelphia. The articles are
exceedingly favorable in their tone toward the Exposi-
tion. Mr. James Dredge, of London, has also begun the
publication of a series of Exposition articles in his paper,
Lngineering, which are technical in style and are accom-
panied by numerous plans, drawings, etc.

THE managers of the Exposition have decided that
transportation within the grounds, except by boat on the
lagoon and the movable sidewalk, shall preferably be by
electric railways. Bids will be asked about January 1 for
the construction of five and a half miles of standard gauge
track, elevated from twelve to twenty-five feet above the
ground, for two stations, including a sort of central station,
or union depot at the Transportation Building, and for
about thirty electric motor cars and 100 passenger cars.
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If Chicago is to Have Electric Railways they must
it is claimed, be operated by an underground system The
city authorities will listen to no project which involves the
use of overhead wires. The city electrician believes he has
solved the problem of operating electric lights by va-
ried conductors, and he stoutly maintains that electric rail-
way wires should be disposed of as effectually. For these
reasons conduit systems are of especial interest in the me-
tropolis of the West as the electrical fraternity has some-
times felt it was almost a reproach that Chicago was prac-
tically without an electric railway. Inthe near future two
underground systems are to be tested on an extensive
scale in the city, and the promoters of the enterprise feel
confident they will meet with entire success. The particu-
lars are given elsewhere in this issue. The results of the
experiments will be awaited with no little interest by
street railway men generally.

A Plan for a Model Power House with the best
arrangement of machinery to make it convenient and in-
sure economical practice, is one of the things for which
the street railway companies are calling with the advent
of the new year. We know of no one branch of electric
traction that should receive more careful attention on the
part of inventors and engineers than this, and we are
sure that a good design will be readily adopted, and re-
sultin ample compensation to any one who shall solve the
problem. The committee appointed by the American
Street Railway Association at its last meeting to report
on this subject, will doubtless be able to make valuable
suggestions when the report is finished, but in the mean-
time there is a good opportunity for those who are study-
ing the subject to present their views, and receive what-
ever credit their design may merit. In this connection it
would be well for architects and engineers to work in

THE STREET RAILWAY JOURNAL,

January, 1892.
harmony. Frequently the architect designs the building
out of proportion to the requirements of the machinery,
and when the latter is in position its efficiency may be
curtailed by some oversight on the part of the architect.

Drivers on Late Night Cars are apt to become
very lax in the performance of their duties, and frequently
ignore the rules and regulations of the manager, owing,
we suppose, to the fact that they are not watched as care-
fully as the day hands. We recently had occasion to take
a long ride late at night over a line on which electric
power was employed a greater part of the time, but the all
night cars were run on long headway by horses. On this
occasion the driver took a boon companion on the plat-
form; then, with a cigar in his mouth he sat on the dash
rail and chatted with his friend, apparently indifferent to
his duties, while his team was allowed to proceed at a slow
walk over the entire route. Such a disregard for the
rules reflects not only upon the management, but has a
demoralizing effect upon other employes, for an evil of
this kind soon spreads to a greater or less extent, and is
likely to contaminate the entire force unless promptly
corrected. It will be found to be a good practice to over-
look the night hands occasionally, but if the superin-
tendent is too much occupied with other duties, he should
delegate ome of his inspectors or other subordinates to
look after this matter. Careful inspection at all hours is
the secret of good discipline.

Insurance Against Accident Claims is receiving
more careful attention from Street Railway managers than
formerly, an‘l we find that those who have taken out
policies with reliable insurance companies speak in the
highest terms of the results obtained, and of the satisfac-
tory manner in which the latter conduct their business.
A policy which protects against all liability for any acci-
dent that may occur in the operation of a road enables
the company to set apart each year a definite sum for this
purpose, which assists in giving a definite basis on which
to forecast the year’s business. The practice relieves the
management of a great deal of time and energy usually
spent ‘in investigating and settling claims, and provides
that the energies of the company may be spent in the di-
rection of improved service that will result in advantage
to the company. In a few instances insurance companies
have issued policies to large corporations at too small a
premium, resulting in loss to the insuring company, but
as the business is developed, more equitable rates will be
established, and the plan is generally operating to the
mutual satisfaction of both parties. The systém, however,
is not in high favor with the “contingent fee” lawyers,
who are making a practice of trumping up claims against
street railway companies.

The Trolley in Brooklyn, N. Y., will doubtless
be one of the most important events marking the develop-
ment of electric traction which we shall have the pleasure
of noting during the year 1892, as the Board of Aldermen
of that city recently, by a vote of thirteen to four, passed
a resolution, in answer to the united application of the

different street railway companies, granting them permis-
sion to erect poles and equip for electric power. This
result of the combined efforts of the companies proves

' the old adage that “in union there is strength,” and also

marks the inevitable march of electricity, notwithstand
ing the strong opposition offered by ignorant and pre
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judiced parties. We know of no city in which application
for electric traction has been made where the opposition
has been so strong, and where the arguments for and
against have been so thorough, nor where the defeat of
the opposition has been so overwhelming. Of course,
now that the action has been taken, a few cry “ Boodle”
and “Fraud,” and fail to see that the justice of the cause
has triumphed, as must always follow when people
become thoroughly informed regarding the merits and
advantages of electric traction. The history of the
Brooklyn contest will doubtless serve a good purpose in
assisting roads in smaller cities and towns to obtain
similar concessions from the authorities. We venture the
assertion that neither the Brooklyn companies nor the
public will regret the change to electrical traction, and
we congratulate the companies that they make the
change at this time, when they can benefit by the ex-
perience of the pioneer roads, and reap the additional
advantages of improvements in motors and reduction in
prices of electrical appliances.

The Street Railway Problem in Chicago has
assumed such importance that the mayor of the city has
found it necessary to appoint acommission to consider
the question and to report on the best means of providing
additional facilities for the public. We do not think it will
be denied by candid observers that at the present time
the surface lines in the city are unable to meet the enor-
mous demands made upon them at certain hours of the
day. While this statement is generally true, we do not
think that the companies deserve the harsh criticisin
which the local press heaps upon them. The enterprise of
the Chicago corporations has been marvelous ; they have
been lavish in their expenditures for cable construction,
and rolling stock ; they have been untiring in their efforts
to meet the extraordinary demands made upon them.
Chicago, has had a phenomenal increase in population,
and already the World’s Fair is beginring to attract vast
numbers to the City. The business section of the city is
small, and multitudes enter and leave it at practically the
same hour. The increase has been so great within the
last few months that the surface companies have been
fairty overwhelmed. The number of cars on the down-
town loops has become so great that the trains almost
touch each other in running around the circuit; the
capacity of tracks has been taxed almost to the utmost
limit. The elevated roads are not completed and the sur-
face companies have become the objects of unmerited
abuse. The commission is searching for a remedy, and
we trust they may be successful. If they attack the prob-
lem in the proper spirit they may accomplish good ; but
invective and unjust complaint will not aid in the solution.
Elsewhere a summary of the situation is presented, and
we also give a synopsis of the deliberations of the transit
commission.

Street Railway Securities in general are at present
attracting the attention of capitalists, and it is highly
probable that in the near future street railway stocks and
bonds will become the favorite security with investors.
Considerable change in feeling among capitalists as a
class is highly likely to develop in the early future over
the question of investing in street railway stocks and
bonds. It is being noted here and on the foreign ex-
changes that there is an insufficient quantity of good
investments on the market to consume the capital seeking
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them. Quite a change has Dbeen taking place within the
past year in investors’ minds as to the merit in the secu-
rities which have heretofore been most active on our ex
changes, and the opinion prevails, that had our crops been
moderate or small this year, there would have been a
large falling off in investment in steam railway stocks, etc.
This is mainly on account of aggressive legislation, and the
constant reduction of tariff charges due to the effects of our
interstate commerce law, which, strange as it may seem,
is throwing the cream of our transcontinental traffic into
the hands of the Canadian Pacific Railroad, a matter
which is fully explained in the Report of the Internal
Commerce of the United States for 18go. Added to the
growing discontent in England over our steam railway
profits, are the troubles with South American and other
foreign securities, which altogether tend to turn European
and home capital toward our industrial stocks. Between
these and the steam roads stand our street railway secu-
rities, which investors as a class have heretofore known
too little about. But the striking agitation which ex-
tends pretty well all over this country regarding improved
methods of rapid transit, is attracting attention to this
class of securities, and they seem to promise better re-
turns than the best of industrial stocks.

The Desirability, and consequently, the market
value of any class of security, depends in part upon 1ts
convertibility. A stock or bond paying regularly six per
cent. to its holder if sold in the open market, may not
bring so much as a five per cent. stock or bond of equal
reliability or intrinsic worth, simply because the latter is
issued by a company whose standing is better known by
the general public. And just here comes in the difference
between the true value and the market value of any stock
or bond. The former is based upon the present and future
prospects of return ou the money invested as well as the se-
curity of the capital itself. The latter is dependent upon a
number of factors, but primarily, except in the case of in-
flated securities, upon the appreciation of the true valueby
the investing public. The more widely the real value of a
security is known, the mo-e nearly, generally speaking,
will it be convertible, that is, will its true value be obtain-
able in the market. TFor this reason, the article in an-
other column on methods of floating stocks and bonds,
and the plea toward listing active street railway securities
on exchange are worthy of attention. That street railway se-
curities are a popular form of investment when the relia-
bility of the company is well known is shown by the de-
mand for the recent issue of $2,000,000 Baltimore Passen-
ger Railway fives, where the application at the price
named, above par, amounted to $3,000,000 before the
time for subscription had expired. A similar result was
experienced a few months ago at the sale of the $3,000.-
ooo of Brooklyn City Railway five per cent. bonds. Other
street railway securities ought to form a popular object
of investment. There are many reasons which commend
them, in preference to any other type of security. The
surest way to keep them before the attention of the pub-
lic is to put them on the list on the exchanges of some of
our large cities. Then purchases and sales can be made
easily and a market value will be found, depending upon
the worth of the security.

The Underground Rapid Transit Scheme for
New York, as proposed, is receiving a good deal of atten-
tion from capitalists in the vicinity of Wall Street, and
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the weight of opinion seems to be that there is no money
in it. People don’t want tunnels, say others ; the elevated
roads are unsatisfactory, but the commissioners suggest
nothing better, claim other investors. Note is taken of
Mr. A. S. Hewitt’s change of opinion after he visited the
tunnel system of L.ondon. Before that, and when he was
Mayor of this city, he favored the tunnel project; now he
entirely disapproves of it, saying the bad ventilation of
the underground roads and th: general discomfort in
many other ways is an experience that should not be re-
peated here. Mayor Grant returns from London with
similar ideas and endorses Mr. Hewitt’s language against
the discomforts of the underground roads of England’s
metropolis. Other travelers return saying they prefer to
go uptown in the open air. These, and many like opin-
ions, which are strengthened somewhat by the fight of
property owners along the proposed routes against dig-
ging through abutting streets, cause these investors
to shake their heads. At the same time they all confess
something must be done at once; the values of uptown
realty are dependent upon greater rapid transit facilities for
getting there. Not alone is New York anxious in this par
ticular, but Chicago is in just as bad a plight,and proposes
an extensive system of elevated roads for rclief. Philadel-
phia, too, is crying out loudly for elevated roads, as the
only solution of the vexed question of rapid transit for
that city. These investors note the success, safety and
advantages of our elevated system, and their opinions
lead them to confess it is the most meritorious plan de-
vised. While it has drawbacks enough, nothing better is
shown, therefore they say greater facilities for extensions
cnd improvements, and for additional elevated struct-
ares should be encouraged without delay.

The World’s Fair is to be the greatest of all the
v -eat fairs that the world has ever known, but the public
are only just waking up to the full significance of the un-
dertaking. The grounds which have been set apart for
the Exposition are located about seven miles from
Chicago, on the shores of ILake Michigan, and embrace
an area of more than 6oo acres, of which 117 acres will be
covered with buildings, some of them of enormous dimen-
sions. The grounds have a frontage of two miles on the
lake, besides two and a half miles of interior water course
suitable for pleasure craft. The largest building will be
about a mile in circumference, with a centre aisle having
a clear span of 368 ft. and 206 ft. in height. Within the
aisle could be placed the machinery hall of the Paris
Exposition, with fifty feet to spare above the roof. The
buildings are to be constructed of iron and steel, and will
have a total floor space of upwards of 6,320,000 ft. What
is being done to provide for a proper representation of
the street railway interests at the Columbian Exposition,
is a question we are frequently asked, but which we are
not able to answer in any satisfactory manner. We hear
it rumored that application has been made by the
American Street Railway Association for 50,000 sq.
ft. of space, but we are of the opinion that three or four
times that amount will be required. In fact, two or three
manufacturers of street railway supplies have informed
us that their exhibit will require more than one-half of
so,000 ft. The attention of those interested in the
street railway business is called to the fact that this
interest should form no inconsiderable part in the exhibi-
tion. A committee to look after the street railway ex-
hibits at the Fair was appointed by the American Street

‘and begin again.”

Railway Association, at its meeting in Minneapolis, in
1889, and consisted of the following named gentlemen :
George W. Pearson, Washington, D. C.; G. Hilton Scrib-
ner, New York ; Charles B. Holmes, Chicago, I1l.; E. B.
Edwards, Philadelphia, Pa.; Henry M. Whitney, Boston,
Mass.; Thomas Lowry, Minneapolis, Minn.; Charles
Green, St. Louis, Mo.; Edward Lusher, Montreal, Can.;
William H. Martin, San Francisco, Cal. Two of the
above committee, Charles B. Holmes, Chicago,and Henry
M. Whitney, Boston, have resigned, and their places have
been filled by the appointment of Mr. John B. Parsons, of
Chicago, Ill.; and Mr. Amos F. Breed, Lynn, Mass.
Although the committee would seem to be late in taking
hold of this work, they will no doubt make up for any
tardiness by unusual zeal and energy from now onward.
Probably the entire committee are not so situated that
they can give any amount of time to this work,
hence we suggest that a sub-committee of two or three be’
chosen who will be able to take up the work and give it
the attention it deserves.

“1 Feel Out of Place,” said an official of a street
railway company recently, while addressing an associa-
tion of street railway men; “ having come up from the old
days of horse power, I feel that my days as a street rail-
roader are numbered, unless I unlearn what I have learned
This position is partly right, but a
good deal wrong. Once in the business a person should
never allow himself to feel that he is out of place among
any class of street railway men. Itis well to forget some
things relating to former practice, but it is never neces-
essary to unlearn what one has acquired in practice with
animal power in order to adapt himself to the require-
ments of mechanical traction. Neither is it necessary to
begin again, for progress is the prime quality that is
needed in the development of any system of traction, be it
animal or mechanical. Hence, it is necessary to be learn-
ing all the time. When one ceases to learn he ceases to
be useful, and the study required to become proficient in
the use of mechanical power is no more difficult, but, on
the other hand, is much more agreeable and fascinating
than the study necessary along the old lines. Only
recently we took occasion to congratulate the street rail-
way fraternity on the fact that only in a few instances had
it been found necessary to make a change in management
with the introduction of improved methods of traction.
We stated that, in almost every instance, superintendents
and managers had broadened out and filled the new posi-
tions admirably. In fact, many of them had become
experts in their line. No man in the work should allow
that he cannot do what others have done. We have in
mind certain men who may be said to be pioneers in the
service but who stand in the very front of skillful manag-
ers, and are to-day doing the very best work of their lives.
It is not safe, however, for any to rest contented with past
experience and judgment gained in an extended practice.
These are useful only as they are made to conform to pro-
gressive methods. Experience and judgment are good
foundations on which to base new acquirements, but if
they are one’s only stock in trade, sooner later young
men, or men who keep up with the development of the

times must succeed to the other’s place.
% * *

* % * ok * %

The science of street railway traffic (for it is indeed a
science) is new, and just now is subjected to rapidly

changing conditions, owing to improved methods of trac-
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tion. What was legitiniate and judicious a few years ago
in the conduct of street railway traffic is now regarded as
obsolete, so that the chief requirement in the personne/ of
the urban traffic lines of the country is men w/o are alive,
men who will readily change their methods and practices
and conform to the correct principles of rapid transit as
they may from time to-time be developed.

The Rapid Transit Problem upon which so much
attention is concentrated in some of our Kastern cities is
also a topic of live interest at present in Chicago. The
situation confronting those seeking a solution is given
fully in another column, but may be briefly outlined by
the statement that the needs of the city have grown
faster than the transportation facilities. A special empha-
sis, however, is given to the problem,in Chicago, by the
approaching World’s Columbia Fair which will bring a
large number of strangers to the city, and which makes it
absolutely necessary that some decided steps be taken
to secure relief. For its rapid transit Chicago at present
depends upon surface lines which are either cable or
horse, the two elevated railroads which have been par
tially constructed on the south and west sides not having
yet been opened for traffic. The existing cable lines upon
which the greater part of the burden of furnishing trans-
portation devolves are admirably managed and equipped
and daily carry large numbers of passengers within the
city and to the suburban districts, but during the day, and
especially the hours of greatest traffic in the morning and
evening, seem insufficient to meet the demands for pass-
age. The managers of these railways have for a long
time recognized the present growing needs as well as the
extra demands which will be made upon them at the time
of the Exposition and have installed many improvements,
and at the same time have made application for permis-
sion to carry out others, but nothing important of this
character has been permitted by the authorities under
conditions which would justify the investment by the
railway company. In the meantime the present condi-
tion of affairs in that city has formed the basis of a
number of vigorous attacks in the daily papers and tech-
nical press upon the management of the cable railway
companies and the cable system of car propulsion. In the
city of Chicago several so-called indignation meetings
have been held at which denunciations have been freely
indulged in and hostile legislation of various kinds threat-
ened, but at which no remedy of a practical nature has
been advocated. The claims brought forward by the
Railroad Gaszette and other papers in commenting upon
the situation that the cable system per se is accountable
for the delays, that the system is a failure under the con-
ditions presented in Chicago, and that it is useful only
within narrow limits are untenable and absurd. The sit-
uation is very similar to that in New York where the ele-
vated roads afford the only rapid transit at present, or in
Boston where the electric cars often find themselves
blocked ; but neither of these facts proves the failure of
steam or electric power in those cities. The needs of the
city have grown faster than the roads. Capital has been
unwilling to open new lines of travel without satisfactory
guarantees that it will not be disturbed, and the greed of
the municipality in trying to overreach the transportation
companies, and not the avarice of the companies them-
selves, is the true cause of any lack of transit facilities.

-

Some Methods of Floating Street Railway Bonds
and Stocks.

The basis of all street railway construction is the
obtainment of the necessary capital. While bonds and
stocks issued for such purpose in distant cities, arc usually
taken up by local capitalists, those who are most inter-
ested in the development of the real estate of their local-
ity, it frequently happens, particularly in the rapidly
growing towns, that capital can ill be spared for such pur-
poses, owing to the innumerable demands made for its
use. Lspecially is this the case in the South and West,
where, in consequence, ready money becomes stringent
and high rates of interest are demanded for cash loans.
The chief relief in such cases is to seek aid from the large
centres, like New York for instance, because there money
averages in interest rates less than in any other locality.
This is the distinguishing feature which makes New York
the financial centre of the country; and the only change
in this particular which may be reasonably expected, is
when other large centres offer as good or better induce-
ments of the same kind.

It is often a problein to investors who are not strictly
intimate with Wall Street methods, why money rates in
New York should be so much less than in the newer dis-
tricts, like, for instance, in the more flourishing part of
Texas. There it is a common thing for the National
banks to ask from ten to fifteen per cent. to merchants in
the way of regular discount; and there the same banks
charge farmers from twelve to twenty per cent. for well
secured loans. Of course such rates are against the laws
of Texas, and National banks who practice this business
run great risks. But the profits make these bankers shut
their eyes and depend upon intimidation if anybody
“kicks.” The truth is, the merchants of that locality are
glad to get money at any price, because nobody offers it
on better terms, and the banks hold well together with
their purpose in view. And the officers of these banks
say that the borrower who would try and make trouble
for them through the courts, would be ostracised at once,
and fairly run out of his town, such being the force of
established usage in spite of the law.

The problem alluded to then is, why does not the
money of the large centres where no such interest rates
are obtainable, flow to this district where more National
banks have sprung into existence on account of profits
than in any other part of the country during each of our
recent twelve month periods? The main answer is, that
capitalists prefer to loan their money where they can keep
their eyes upon it. A New York capitalist learns of the
high prevailing rates for the use of money in Texas, but
as he is unacquainted with the people and local surround-
ings of that territory, he prefers to lend in New York at
a half or a quarter of the Texas rates; consequently, he
refuses to send his money to that state to restore an equi-
librium between the two districts. .

The result of this state of affairs, which undoubtedly
will be remedied before the country gets much older,
renders it difficult for many distant cities to build street
railways, which, under lower rates for the use of money,
would be quickly stimulated into existence. This means,
of course, that it is for the immediate interest of all who
sell to street railway corporations to aid any practical
method by which these outlying districts can be relieved
of their money pressure, and it is in behalf of general
prosperity to bring this about as soon as possible. Agaiu,
it is not commonly expected that street car companies
should earn over ten per cent. a year dividends; which
percentage, from the New York investor’s point of view, is
thought exceedingly good. Such earnings cannot well
compete with Texas bank loans at_higher figures. \Vhile
some roads pay more than ten per cent. a good many pay
less, and it has been observed if the earnings much exceed
that figure the populace of such a place are apt to rise up
and demand legislative restrictions, through reduction in
fares, increased taxes, or in some way so the investor will
not reap too large profit—from the people’s point of view
—on the capital employed.

After a street railway corporation isformed, it often

.
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becomes a subject for discussion among the directors, par-
ticularly if they Qesire an increase of capital for extension,
improvements or to change over their system to electric
or cable methods of operation, to learn how more money
may be obtained with the least cost and trouble. While
this is a vast subject requiring extended treatment, which
from time to time we may describe in all details, for the
moment we will speak of one point only, in relation to
placing such stocks and bonds on the public exchanges.

There are no active street railway stocks or bonds on the
New York Stock Exchange except those of the elevated
road. What purchases and sales of such securities take

place, are done privately or by means of what are called
It costs $500 to “list” a new stock on the

street brokers.
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FIRST NEW YORK ELECTRIC ROAD—SECTION SHOWING TRACK CONSTRUCTION.

New York Stock Exchange ; and $250 on the New York
Consolidated Exchange.  The brokers on the larger
board charge one-eighth of one per cent. each for either
buying or selling; while the Consolidated brokers ask
one-half that rate or one-sixteenth each way. The advan-
tage to a street railway company in “listing” its securi-
ties, is the advertising it affords, and, what is more
important, the ready cash market thus afforded for selling
more securities or for borrowing purposes. Besides this,
many stocks are increased in value by legitimate manipu-
lation ; about this particular we may speak at another
time.

Street brokers buy and sell outside of the Exchanges,
by means of verbal, written and printed communications,
with investors in all parts of the country. These street
brokers are all brokers, not members of the Exchanges, or
who, being members, additionally do an outside business.
Commonly street brokers ask $1oo to introduce a stock
through their correspondents, in addition to the brokerage
for selling or buying, which may be either of the above
rates, according to who the broker is. The street brokers
say that a street railway stock should never be listed on
the Exchanges, if a company desires to find an active
market, and the Exchange brokers say, the only way it
can be done is by means of the Exchanges. The street
broker claims that a street railroad stock put on the Ex-
change sinks it out of sight, and prevents him from doing

any business in it ; and that the Exchanges are so wrapped
up in the steam roads that the street road stock is lost in
the maelstrom. In answersome Exchange brokers claim
that “ washed” sales, which are no sales, but only pretend
to be such, must be resorted to; but they usually want
their one-eighth per cent. brokerage each way, just the
same as for real sales ; unless some private agreement can
be made to the contrary. Such sales systematically con-
tiuued, they claim, will so advertise a stock into activity
that eventually a good market may be found for it to any
reasonable limit.

“Wash ” sales are illegitimate and against the rules
of all Exchanges, with penalties attached, nevertheless
many Exchange brokers say it is the only way to make
an unknown stock active. Street bro-
kers claim it costs about ten per cent.
of the stock’s capitalization to “wash”
it properly. That is, if the corporation
is capitalized at $1,000,000, it costs
$100,000 of that through the Exchange
to get it before public attention.

There is not much advantage in
having a stock listed which is not active,
but if it is active and pays regular divi-
dends there are many advantages, not
the least being loans can readily be
obtained upon it. The trust companies
rarely lend money upoun inactive stocks,
and it is said they know the difference
between a stock “ washed ” into activity
and one that is normally active. The
secret of placing stock profitably is the
same as in every industry; it must be
advertised until people are familiar with
its sound. Stocks which nobody has
heard of nobody wants at any price.
There are stocks and bonds offered in
Wall Street eveiry day which possess
double the intrinsic value of many of
the active stocks on the Exchange, yet
they will not bring as much money at
auction. This is not right, of course,
but it is one of those things that exist,
and which all who operate in Wall
Street are obliged to recognize. If a
stock is active and is fair in quality
any trust company will loan money
upon it, because they can quickly realize
the cash in case of foreclosure, but
offer ghem bonds which may be three
times as valuable intrinsically, and if
there be no active market for them on
the Exchange these trust companies will
not advance a cent on them in the shape of a loan. The
big banks reason the same way on the subject. J. M. B.

The First New York Electric Road.

Work on the electric railway which is being installed
in New York City, The Hariem Bridge, Morrisiana &
Fordham, is being pushed rapidly under the management
of the engineer, Mr. L. H. MclIntire. In the accompany-
ing illustration is shown a view of a section of the track
in process of construction. As will be seen, ties, stringers,
and tie rods are used, the ties being spaced 3 ft. apart.
The rails weigh 65 lbs. to the yard, are side bearing,
and were furnished by William Wharton & Co. Copper
rail bonds riveted through the web of the rail,and without
any supplementary centre wire, are used for the return
circuit.

A portion of the line extends under the elevated rail-
way of the Suburban Rapid Transit Co., and it is the in-
tention of the managers of the road to carry the trolley
wires upon special tie rods attached to the lower portion
of this structure. Elsewhere iron lattice poles supplied
by Milliken Brothers will be employed to support the
overhead wires.

The power house will be located on the Bronx River,
West Farms, and will have a dock with a frontage of 350
ft. The building will be of brick with sandstone trim-
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mings, and will have a length of 235 ft.,, with width of
forty-five feet. Its height will be one story and a half.
The chimney will be 150 ft. high. Power will be supplied
by six compound, condensing Corliss engines having an
aggregate capacity of 5,000 u. p., and furnished by the
Watts-Campbell Co.,of Newark, N. J. A large four story car
liouse 200X 350 ft. is also being constructed, and will be
equipped with a huge elevator for raising and lowering
cars to the different floors. The rolling stock to be equip-
ped electrically consists of 300 cars.

Thomson - Houston motors will
ased.

be

L ad

A Promising Rail.

The section of track on lower Fourth
Avenue, New York, which was recently
relaid with the Duplex rail, offers a re-
markably smooth way for the passage of
cars which cross this section, and is so free
from the usual jolting at the joints that the
feature is frequently noted by the passen-
gers. Having had the pleasure of a ride
over this line recently, we are pleased to
add our personal testimony to the popu-
lar verdict. This track has not been long
enough in service, however, to prove all
the claims made for it (a limit of time not
less than a year being necessary for any rail
to develop its weak points), but it has many
promising features. From what we have
said in our columns of the almost universal
failure of the ordinary rail joint, it will be
seen that the call for the railway joint that
will stand up under electric service is a
pressing one.

The chairs of the Duplex rall are de-
signed to rest on a concrete block 12 X 12
X 4 ins., which are made of the best ma-
terial and fully seasoned before put in place.
The tie rods are placed three feet eight
inches apart and between every other
chair, so there is little chance for the :
rails to spread.

Since the Fourth Avenue track was -
laid, the Duplex Track Co. have contracted
to equip a section of road with their rail in
the city of Richmond, Va.,and have also
made a contract to deliver several tons
of rails to the North Chicago Railway Co.
These will be put in service at once
should the weather permit;if not they will be laid in the
early spring.

Among other advantages, it is claimed for-this rail
that it will not be necessary to bond the rail for electric
traction, nor will it be necessary to provide a supple-
mentary wire return, the lap joint and keys making vir-
tually a continuous return. In proof of this claim we
quote the following communication from an expert to the
editor of the Llectrical Engineer :

NEw York, Dec. 24, 189I1.

Sir: [ have examined, according to your request, the section of
track furnished to the Atlantic Avenue Railway Co., Atlantic and
Third Avenues, Brooklyn, by the Duplex Street Railway Track Co.

The track isso keyed together for the purpose of securing me-
chanical continuity and strength that electrical continuity is at the same
time secured, thus rendering the track a good electrical return for trol-
ley or conduit roads, without any other bonding than that which isa
part of the system and which does not involve extra expense, as do the
ordinary methods of bonding.

I made a bridge test of the above mentioned section and found the
resistance too small to give an indication on the bridge, although the
latter showed .oof ohm very plainly. The test current had to pass
through two keys andaround one complete joint.

I think this track, when properly laid, will be found practically
equal toa continuous rail both mechanically and electrically.

Yours sincerely, TowNSEND WOLCOTT.

«®
®

EacH of the Goo employes of the Rochester (N. Y.)
Railway Co. was remembered by John N. Beckley, the
president of the company, who presented each with a
Thanksgiving gift.

Two Hundred Kilo-Watt Edison Generator.

In the accompanying illustration is shown the latest
form of Iidison railway generator of 200 kilo-watts
capacity. As will be seen, it is of standard bi-polar type,
the general features of which are so well known as to need
no further description. To adapt this generator to the
demands of electric railway service, its field has been sup-
plied with a compound winding, easily adjustable to meet
the necessary requirements by means of a shunt coil, which
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TWO HUNDRED KILO-WATT EDISON RAILWAY GENERATOR.‘

is conveniently placed in the back board of the keeper.
The close adjustment obtained by this arrangement
greatly facilitates the operation of generators in parallel,
and forms one of the characteristic features of this particu-
lar type. The series field is composed of sections wound
on spools, which are slipped separately over the cores, and
then properly connected. In the event of a fault occur-
ing, the spool in which it develops can be removed and
another substituted at once; this not only prevents delay,
but makes any repairs necessary a matter of compara-
tively small expense. The centre of gravity of the arma-
ture being low, due to the bearings being located ciose to
the base frame, great stability is secured. Self oiling
bearings and carbon brushes help to reduce to a minimum
the attention necessary to the operation of the dynamo.

On November 1, the records of the Edison General
Electric Co., showed installations of these railway genera-
tors the total capacity of which amounted to 52,822 H. P.
4> G——————

ITis stated that the steam powerof the world is equal
to the strength of 1,000,000,000 men, or twice the number of
working men that exist. The horse power of England, as
regards engines, is estimated at 7,000,000 ; of the United
States, 7,500,000 ; Germany, 4,500,000 ; France, 3,000,000 ;
and Austria, 1,500,000. These figures do not include the
horse power of locomotive engines, of which it is esti-
mated that last year there were in the whole world 105,-
000, representing horse power from 5,500,000 to 7,000,000
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The Walker Manufacturing Co’s Works and
Products, Cleveland, O. '

The accompanying engravings illustrate samples of
products and interior view of the machine shop of the
above works, the latter showing the equipment which en-
ables the firm to turn out the ponderous machinery which
has given the works a world wide reputation. The rope
drive wheel, which is illustrated in Fig. 1, is one of four of
equal size which the firm have recently manufactured
under a sub-contract from the Pennsylvania Iron Works

1
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Our readers are already acquainted with the fact that
extensive new shops have been erected by the company
during the past vear, a partial description having been
given in the April issue of the STREET RAILWAY JOURNAL,
and an account of the formal opening in the July issue;
but in order to form a correct idea of the vast extent of
the works one must necessarily make a journey to Cleve-
land and visit the plant.

The new buildings cover about nine acres of ground
and are fire-proof, being constructed entirely of brick,
iron and glass. The works are situated in the west suburbs

FIG. |,—SEVENTY-FIVE TON, THIRTY-TWO FOOT ROPE WHEEL FOR THIRD AVENUE (N. Y,) CABLE POWER STATION.

Co., for the power plant of the Third Avenue, N. Y., cable
railway. These wheels are thirty-two feet in diameter,
with a six foot one inch face, and are provided with thirty-
two grooves for driving two and a quarter inch cotton
ropes, the entire weight being over seventy-five tons. A
large number of pinion wheels, being a part of the same
order, are shown in different positions on the floor of the
machine shop, and the large drum is also shown in posi-
tion in the pit lathe in the rear of the shop. Although
this firm have made a specialty for some years of cable
railway machinery, including the Walker differential
drums, which have made the name of the company a
familiar one in street railway circles, 116 of which have
already been put in operation, this line of work is by no
means the exclusive product of the shops. They also
manufacture hydraulic machinery of every description
and large pulleys and gears for factory equipment.

of Cleveland and face on Waverly Avenue, near the shore
of Lake Erie. The walls present a continuous front of
about 432 ft. The machine shop proper is about 170 ft.
wide and is divided into three bays, one of which is illus-
trated in Fig. 2, each having a separate roof, supported
by iron columns, placed twenty-four feet apart longitudin-
ally. Two of the bays are 280 ft. long and the third is
430 ft. long ; but it is the intention ultimately to extend
them all to soo ft. Each bay is equipped with an improved
thirty ton traveling crane, which was manufactured by the
company, and with modern tools, together with an enor-
mous pit lathe capable of swinging a pulley thirty-two
feet in diameter and eight feet face. Between the ma-
chine shop and foundry buildings is an open yard, having
an ornamental wall and arched gate connecting the build-
ings and making the front a continuous wall along the
avenue.
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No. 1 foundry is 118 ft. w1de and 300 ft deep, divided
into three bays, the centre one being fifty-seven feet wide
and the side bays twenty-six feet wide. The height of
the centre bay is forty-one feet to the tie beams and sixty-
two feet to the top of the skylight. Two thirty ton, rope
drive traveling cranes are erected above the main floor,
and in the side bays are four twelve ton traveling cranes.
No. 2 foundry has five six ton cranes, and between it and
No. 1 foundry is a second building thirty-four feet wide.
Besides the cranes, the foundry equipment consists of the
most improved machinery and appliances known to the
art. There are four cupolas, three of them being, respect-
ively, fifty-two, sixty and seventy inches inside diameter,
and having an aggregate output of forty tons of iron per
hour. The cupolas are equipped with the Walker patent
door. The mechanism for supplying the air blast of the
cupolas is of peculiar design, and is the same as has been
in successful operation for years in the old foundry. The
blast is generated by three cylinder, vertical blowing en-
gines, the air cylinders being 48 X 30 ins., and the cylinder
of the steam engme for driving the compressor is 14 X 30
ins. The engine and machinery were built by the com-
pany. A very elaborate system of hydraulic elevators is
provided for elevating the material to the cupolas, and is
automatic in operation. The accumulator is fourteen
inches in diameter, with fourteen foot stroke. The casing
is loaded to secure a pressure of 1,000 lbs. to the square
inch. The differential pumps operate automatically ac-
cording to requirement, and will work to a speed of 150
revolutions per minute, without poundmg, when neces-
sary. The elevator cages and guides are of iron, and the
cage is capable of sustaining a load of 12,000 lbs The
entire hydraulic machinery employed was built by the
company under the direction of Mr. E. W. Naylor. The
manufacture of hydraulic machinery is an important part
of the output of the works. The foundries are supplied
with an elaborate system of water pipes and tanks, with
suitable hose connection for sprinkling the moulding sand
and for other uses.

There are five permanent casting pits, four of them
being, respectively, twelve, sixteen, twenty and twenty-four
feet in diameter and four feet deep, in which large pulleys,
drums and gear wheels are cast. The fifth is twelve feet
in diameter and twenty-five feet deep, for casting cylin-
ders and other end work, the traveling cranes being of
sufficient height to lift a casting from the twenty-five foot
pit and place it in any portion of the foundry. There are
two core ovens, one 24 X 3o ft. and the other 20 X 30 ft.
These are connected by a passageway with the ovens of
the old foundry. The ovens have each double tracks, ar-
ranged with two trucks on each track, and are so arranged
that all of them can be joined together and operated sim-
ultaneously, each being provided with a crank and gear-
ing, so that they are readily moved by one man. The
ovens are fired from the back and have covered fireplaces
inside to shield the cores nearest the fire. Flues are pro-
vided under the oven floor, with openings near the top,
the openings being larger as they approach the top, in
order to eaualize the heat at both ends of the oven. The
usual smoke and damp chimneys are used, and an addi-
tional damper is placed at the top of the oven to let off
the smoke and heat before the doors are opened, thus
cooling off the oven more readily and preventing the
smoke and heat from entering the foundry when the doors
are open.

The gearing and moulding machinery with which the
foundry is equipped is complete in every detail, including
both fixed and portable machines, also striking machines
of the most improved form, all of which were invented by
Mr. John Walker, general manager of the company. The
crane ladles are very substantial, and range in capacity
from three to twenty-five tons, and are so arranged that
the metal can be poured from either side and from any
position that may be necessary. The sand pits, of which
there are fourteen, for storing the various kinds of sand,
consist of brick arches built under the yard, but opening
into the side of No. 1 foundry. The sand pits are drained
by a six inch pipe, thus keeping the sand always in good
condition. A narrow gauge railway is constructed in the

yard and by means of turntables leads to the elevators
and other points where material is to be delivered.

The general offices for the accommodation of the
officers and their assistants are situated at one corner of
the machine shop, on the ground floor, front and are

75 X 57 ft., and are divided into four compartments. The
walls are ﬁre-proof, and the interior is finished in antique
oak. The windows are of orange colored cathedral glass,
giving a rich tint to the interior. In the rear of the
general office are the fire-proof vaults for storing valuable
records. This room runs the whole length of the office,
and is divided by a passageway twelve feet wide. On
each side of the passageway are sixteen foot brick vaults,
with massive iron doors, the doors being 5 X 6 X 14 ft.

The draughting room is located over the office, and
is reached by a stairway, the steps of which are of iron,
with a rail of polished oak. The draughting room, which
is of the same size as the general office, is lighted both
from the sides and roof, and is provided with gas and
electric lamps. .The furniture of the draughting room
consists of twenty-four tables, and the interior is finished
in the same style as the office below, and the floors are
covered with the best quality of Linoleum cloth, which
serves to deaden the sound of footsteps. Adjoining the
draughting room is the blue print room, which is well
appointed and equipped with all the necessary appliances
for reproducing the tracings. In the rear of the draught-
ing room are the fire-proof "vaults for storing the blue
prints and tracings of the same size.and number as the
vaults of the room below. Above the draughting room
is the office dining room and library. There is also a
coat room and lavatory for the use of the employes.

s ¢

Elcetric Street Car Heating.

By W. R. B. WiLLcox

sm—

During the past three seasons nearly 100 electric
roads in this country and Canada have tried electric heat-
ers and found them in every way satisfactory. In certain
cases the heaters have been reported inefficient, but exam-
ination has revealed the fact that in each of these cases
the trouble lay with the traction company. Regarding
one case to which we refer, the heaters had been set up
within the paneled car seats, with a single small opening
for the passage of heat to the interior of the car, by far
the greatest amount of heat thus being confined beneath
the seats. A less apparent but surer cause for inefficiency
was discovered in another case. Heaters were ordered to
be operated upon the so-called railway or zoo volt circuit,
when, in fact, the maximum E. M. F. did not exceed 420
volts. Since a proper relation between the resistance of
the heaters and the voltage of the circuit upon which
they are to be used is the principle of the heaters’ opera-
tion, the importance of having the one correctly adapted
to the other is evident. It is perfectly practicable to con-
struct a heater for a circuit of any voltage, but, if made
for 500, it is furnished with only 420 volts, it is like
feeding a stove with a spoon—a lump at a time.

The heater customarily used consists of two corru-
gated iron castings, holding in the intervening space re-
sistance wire so protected as to prevent its oxidation.
Four such heaters, twenty-seven inches long by eight
inches wide, mounted upon iron legs raising them four
inches above the floor, comprise the equipment for an or-
dinary street car. They are placed two at each end of a
car, under opposite seats. The group is so wired that,
with the combination switch furnished with each set, they
may be operated either in parallel series of two or in
direct series of four. Provision for such an alteration in
circuits is made in order that a car may be heated rapidly
before starting on a trip, while during the time it is out a
continuous current of lesser amperage may sustain a
comfortable temperature. No. 10 or No. 12 triple braid,
weather-proof wire should be used in connection with the
heaters. Leaving the main circuit on the line side of the
motor switch, it should pass from heater to heater and
make its glound connectian at the regular ground bind-
ing post on the car truck. Dest results, furthermore, are
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obtained when tlie heaters are set within tin cases, so
constructed as to reflect the lieat into tlie car and prevent,
as far as possible, any distribution beneath the car seats.
In cases where the seats are paneled. the panel directly in
frout of each heater should be removed, and the reflectors
so arranged that all the heat from the leaters will be re-
flected through their respective openings. While not
necessary, an improved appearance is obtained by having
screens fitted to the openings. The electric heater is a
perfectly clean device, the dirt and smell of the regulation
car stove being wholly absent. There is no combustion
whatever inside the car. Therefore the accidental firing
of a car from its heating apparatus, and the consequent
loss of equipment, is an absolute impossibility.

While an electric heater combines all the desirable
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tant, indirect benefit, due to the honest appreciation of
the patrons of the road of such a desirable and convenient
system of heating.

———— + @

@+ G——

Proposed Suspension Bridge at Chicago.

Among the proposed means of promoting rapid tran-
sit in Chicago is one which contemplates the connection
of the north and south side boulevards of the city by a
system of bridges. To fulfil the conditions demanded by
such a system, the Day method of bridge construction
has been devised.

As will be seen, this is a new departure in the sus-
pension principle for bridges, its characteristic feature
being a second pair of cables curved upward and con-

N‘xﬁ!

points of an ideal heating contrivance, giving abundant
and evenly distributed warmth and at the same time be-
ing absolutely safe, its one grand feature is economy.
Stoves last on an average about three seasons, and fre-
quently during that time their consumed parts must be
replaced. They require the purchase and cartage of a
particular kind of fuel, and in addition considerable atten-
tion of conductors. They shorten the life of cars by fre-
quently burning and scorching the car ceilings.
electric heater, on the other hand, will last longer than
the carin which it is placed; it cannot injure the car in
any way; and with the least care it will never need refit-
ting. If, when heating rapidly, the heaters remain in
parallel circuit for more than thirty minutes at a time,
there is danger of oxidation of the resistance wire, when,
of course, new wire would be necessary. Such loss, how-
ever, would only result from pure carelessness. With the
electric heater the same fuel which furnishes light and
motive power for a car also warms it. Indeed, since it
can be so, why for the sake of either light, heat or motive
power, shovel coal in two places? All the work attendant
upon the use of electric heaters is the movement of a
simple switch, conveniently placed upon the hood of the
car, which requires not three minutes per day.

It may be added that not only does a direct benefit
accrue to a street line by the use of electric heaters, be-
cause of their unquestionable merits, but also an impor-

PROPOSED BRIDGE AND ELECTRIC RAILWAY—CHICAGO.
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nected with the upper cables by vertical or oblique ten-
sion members. By this means a complete tension frame
is formed with rigidity sufficient to resist flexure in any
direction and avoiding the so-called elasticity which is the
characteristic of most suspended structures.

From some figures on the weight of structures by
Prof. Fleeming Jenkins, a 400 ft. single span, such as is
proposed for this bridge, would, neglecting the roadway,
weigh as a simple suspension bridge eiglity-three tons; as
a girder bridge, 475 tons. With the addition of the lower
cables, as in the Day system, there will be, of course, an
increase in the weight of the structure, but there will still
be a large margin in its favor as compared with the girder
type of bridge.

The present plan provides in connection with the 400
ft. span for a pair of handsome towers 4oo ft. high, to
stand on either side of the river, the one surmounted by a
lighthouse and the other by a colossal statue of Columbus.
Elevators at cross streets give access to these bridges,whose
aggregate length will be more than a mile, and the ele-
vator shaft will be placed in the supports of the span.

The height of the bridges will prevent any interference
with shipping,and the grade be so arranged that it can
easily be ascended by horses drawing a heavy load.

A company kas been formed with an aggregate capi-
tal of $19,000,000, and it is to be hoped that construction
will be begun in the near future.
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Mcans of Transportation in the World’s Fair
Grounds.

The principal means for transportation in the World’s
Fair grounds will be an elevated railroad. This has been
generally agreed since the Fair project took definite shape.
The authorities are opposed to tracks upon the grounds.
There are to be found persons who do not entirely agree
with the Exposition authorities in this matter. They con-
tend that visitors at the Fair would prefer to walk from
one building to another rather than to climb a stairway
to reach an L station.

The proposed route of the road is shown in the ac-
companying diagram. This has not been decided upon

sitions from all companies explaining transportation
systems are desired. The construction department
only specifies the general conditions that the systems
shall be safe and not unsightiy. The propositions will be
passed upon by the construction department, which will
recommend that a certain system be adopted. The road
will either be purchased by the Fair company and give
the bidding company a certain percentage of the receipts,
or it will allow the bidder to construct the road, taking a
certain perccntage of the receipts as consideration for the
franchise.

While the elevated road will be the principal means
of transportation, a number of companies are seeking for
privileges. P. J. McMahon is anxious to operate his am-
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MAP OF JACKSON PARK, SHOWING PROPOSED ROUTE OF ELEVATED RAILWAY,

definitely, but in all probability no radical change will be
made.

The specifications call for a road five and one-quar-
ter miles in length. There will be a double track with a
loop at each end,as shown in the drawing. Standard
gauge has been specified. Twenty-four stations have
been provided, with a Union depot at the Transportation
Building. An equipment of thirty motors and ninety
coaches is called for. It is estimated that with this roll-
ing stock a train can be dispatched every minute, making
the circuit in about thirty minutes.

It has generally been assumed that electricity would
be adopted as the motive power; in fact a number of
statements to this effect have been published. It is true,
undoubtedly, that the Fair officials are in favor of elec-
tricity as an agent for furnishing power for all purposes
practicable within the grounds, but they have not com-
mitted themselves in the case of the elevated railway.

In all probability the construction department will
soon issue a circular calling upon those interested
to submit propositions of this elevated railway. Propo-

monia engine on the grounds. Mr. McMahon is alternate
Fair Commissioner from Louisiana. The International
Railway Co., which is exploiting the Applegate under-
ground electric railway system, is desirous of illustra-
ting the scheme on an extensive scale within the enclo-
sure. The Movable Sidewalk Co. wishes to install
several miles of its interesting system on the grounds.
The company has now in operation a small exhibition
plant at the Fair grounds. The system has been fre-
quently described. It consistsof a walk built in parallel
sections, each of which moves at a different speed. The
outside one may move at two miles an hour, the next at
four miles, and the third at six miles. One can step from
the ground to the first section or from one section to
another without receiving any perceptible jar. If a sys-
tem of walks of this kind were built the company thinks
it would greatly facilitate the movement of visitors. The
plant at the Fair grounds at the present time consists of
two sections, one moving at two and a half and the other
at three miles per hour.

During the Fair visitors may go from one part of the
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grounds to another in clectric launches, which will navi-
gate the lagoons. Tlhere will probably be sixty of these
boats, which will be sold outright to the Iixposition com-
pany or be operated by a company giving a percentage
of its results to the Iair.

Outside of the Electricity Building an electric rail-
way will be operated. The track will be about a mile
and a half in length. It will be a purely exhibition road,
and no fares will be collected. It is proposed to show
overhead systems, conduit systems, and storage battery
systems. The road will probably be so built that cars
will have to travel a five and a ten per cent. grade.

——p < © > G

Inclined Planes as a Feature of Rapid Transit.

The Souvenir edition of the STREET RAILWAY JOUR-
NAL which was issued in honor of the Pittsburgh Conven-
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The “No Scal No Fare” Business.

A Very Sensible Article From the Chicago Fvening Journal,
December 6, 1891.

Evidently the proposed street car measure, which 1s
called “no seat no fare,” is the most impracticable of any
that has been suggested as a cure for over crowded and
too few cars.

Instead of remedying the evil, if it could be applied,
it would make the evil greater. To prohibit the compan-
ies from carrying more than twenty-four passengers in a
car would leave thousands and thousands without any
means of transportation, if the cars should run less than
a rod apart.

To establish a rule that street car doors should be
closed when the seats are full and that no further stop-

KNOXVILLE INCLINE, PITTSBURGH, PA.

tion, contains among other things a full description of
the inclined planes ot Pittsburgh and Allegheny, Pa. One
of the most interesting of these was the Knoxville incline
which is illustrated in the accompanying engraving. This
is located near the Mount Oliver incline which is shown
in the background. This is the longest of the inclines,
being 2,640 ft.,, in which distance it has a rise of 375 ft.
The peculiarity of this construction, which differs from
that of most inclines, is that the tracks make an eighteen
degree curve for 350 ft. at a point about 1,000 ft. from the
lower terminus. The driving ropes are carried around
the curve on thirty-six inch pulleys which are located in
each track. Thecars are 16 X 47 ft. on a triangular truck
and are designed to carry fifty tons or more. The fare 1s
only one cent,and there is a very heavy travel both of foot
passengers and wagons.
e et 4 @ ————————

THE number of passengers carried on the Buffalo,
(N. Y.) Street Railway during the year ending June 30,
1891, was 17,768,570.

pages should be made to receive passengers, would create
a riot at every street corner afterwards reached.

Uncomfortable and exasperating as it is to be com-
pelled to stand up and hang on to a strap for a ride of
two or three miles or more, it would create greater dis-
comfort and exasperation if people should be prohibited
from entering cars.

Men and women by thousands must get downtown
by certain hours, and if there are no seats in the cars
they must “stand it,” so to speak, and make the best of it.
They cannot wait, and must ride, seat or no seat.

There is another thing. Under such a regulation, if
enforced, the cars would be crowded with standing pas-
sengers who would get on board for the mere purpose of
securing a free ride. The “beats” would be in a majority
of the passengers. They would more than overload the
cars, and would make it more uncomfortable for paying
passengers on the seats than it is at present with the
greatest crowds.

No; this would be no cure. The only cure is for the
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street car corporations to use all the facilities that they
have or can add to the present equipment of the lines,
and then must come, or rather immediately should come,
elevated roads.

Even then this vast surging mass of the population of
Chicago, after all shall have been done that shall be pos-
sible, will find the discomforts of the “rush” hours too
much for any but the most even tempers and the most pa-
tiently disposed.

There is one other source of relief that might be
added. Let women who come downtown only for shop-
ping purposes do so early in the day,and go home before
the “rush” hours. They will find the stores less crowded
as well as the street cars.

@

Favorable Testimony.
In conversation with Mr. H. A. Everett, formerly of |
Cleveland, now general manager of the street railway

good points of all the systems. In the meantime
we are experimenting with a number of the more recently
improved motors on the Cleveland lines for the purpose
of satisfying ourselves as to their relative merits before
deciding what system to employ on the Toronto lines.
Among the motors which we shall try will be one of the
Short single reduction motors, also one of the Westing-
house single reduction, and the Edison single reduction,
the Wightman motor, and the motor manufactured by the
Detroit Electrical Works."”

—————aalp ¢+ @ > P—
Brooklyn Bridge Cable Power Plant.

The accompanying engraving illustrates the ground
plan of the new power plant designed for operating the
cables on the Brooklyn Bridge railway. The engine and
boiler rooms have recently been enlarged, and the power
equipment will be increased by the addition of one new
engine and the erection of two sets of winding drums.

Centre Iin:e:of
Main Shaft

ik

GROUND PLAN, CABLE POWER

lines of Toronto, Can., he stated that the great importance
of electric traction lay in its possibilities, but no one could
estimate these, for when a system was once established it
required a constant outlay to keep up with the inevitable
growth of the city and the increased traffic incident
thereto, and that he knew of no electric lines in this coun-
try that had been operated long enough to determine
when a halt could be called in the line of development.
“When we first introduced electricity on our lines in
Cleveland,” said Mr. Everett, “we were operating sixteen
cars, and it was estimated that the cost of changing to
electric traction would be about $40,000. We have already
expended over $450,000 and are now operating ninety
cars. Notwithstanding the enormous sum that we have
spent in experimenting with electricity on the East Cleve- |
land lines, we would gladly do it all over again, if it were |
necessary, to secure the advantage of this method of trac-

tion. We have not decided what system we will adopt in

Toronto; in fact, we think there is very little difference in

the systems. Each of the prominent motors has some

points that are better than others, and if it were possible

we would be glad to employ a system embodying the |

STATION—BROOKLYN BRIDGE.

The new drums will be mounted on an extension of the
main shaft of the present equipment which consists of
the two drums, shown to the right of the plan. The
drums will be driven by means of differential gearing, the
same as the original drums, the device being the invention
of Mr. G. Leverich, associate engineer of the Brooklyn
Bridge. The tracks of the bridge railway are to be in
duplicate, not, however, far enough apart for trains to
pass, but the new rails will be laid about six inches
from the rails of the present track. When completed with -
the new approaches, it is intended to operate two of the
cables at the same time, while two are kept in reserve.
Additional particulars of the new construction will be
found in the annual report of the trustees printed in an-
other column.
el 4 @D A —ee

Tue Short Electric Railway Co. have just closed a
large contract with the Atlanta & Chattahoochee Railway
of Atlanta, Ga.,, and the plant will be installed immed-
iately. The contract calls for the new Short single reduc-
tion motors, and the Short slow speed multipolar gener-
ators of 200 H. P. each.
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New Track Switch,
The accompanying illustrations show a device for
operating a tongue track switch from the car, the invention
of Jeremiali Young of Boston. IFor electric lines where
there are no horses in advance of the car to move the
tongue the advantages of a simple and effective method
of switching which snall be under the control of the drivers,
is apparent.

IFig. 1 shows a vertical longitudinal section of a portion
of a car equipped with the device. A bracket is secured
centrally to the bottom of the car directly in front of the
wheel truck. Two laterally projecting rods, one of which
only is shown, are swiveled at their ends in the bracket, in
such position that théir outer ends are in position to be
directed into engagement with the track. These rods are
provided on their outer ends with a roller having an annular
flange or disk, which rests against the outer edge of the
track when the rods are lowered.

Each roller is connected by a system of levers with
a button on the front platform, so that each can be lowered
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wheel. To this trolley arm is affixed a depending branch
arm to which a brush may be attached for sweeping out
the bottom of the conduit. At suitable intervals along
the bottom of the conduit are provided sluiceways leading
to the sewers for drainage. At crossings, curves and
switches a slot is made crosswise through the protecting
plate for the passage of the trolley arm.

ek L

Chicago & Evanston Electric Railway.

The residents of Evanston, a suburb twelve miles
north of Chicago, are greatly interested in the Chicago &
Evanston Electric
Railway Co. They are
at present obliged to
depend upon two !
steam railroads whose - y /
suburban service is b % A 7
no means excellenz ‘ % /ﬁ @ %
Should the electric
railway connecting J“ ]
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into position at the will of the operator.
when in this position is shown in Fig. 2.

The use of the device is then easily understood. For
directing the car to a turnout on the left, the left hand
button on the front platform is pressed down by the
driver or motorman. This lowers the roller which en-
gages the outer edge of the rail, as described, as near as
possible to the point of contact between the wheel and
rail. Thus the ordinary flange of the wheel is held closely
against the inner face of the rail, and as it reaches the
branch track it is caused to be directed therein instead of
running straight on the main track.

As soon as the foot piece is freed it is forced upward
by a spring and the roller is taken out of connection with
the track.

Its appearance

2 &

An Electric Railway Conduit.

A new type of electric railway conduit, using an open
slot, has been devised by S.D. Nesmith of Cleveland, O.,
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structgd it would [5///55;%5 Y

greatly enhance :
the value of the :
former as a place =
of residence. The gy;:/ﬂ’/ & v 2,
projectors of the ¥ :
road are energet- e f7e—--- ¥
ic. It is stated
that they have now secured the consents of property
owners from Clybourne Avenue on the north side to
Evanston, with the exception of about 1,500 ft. It
is the intention of the company to build a surface
road to Clybourne Avenue where an elevated struc-
ture will commence. This will pass over Hawthone
Avenue to Larrabee Street, a distance of about a mile and
a half, and on Larrabee Street and Chicago Avenue to
Kingsbury Street, and on the latter to Kinzie, thence to
State and across the river, with the possibility of a loop
through the courts between South Water and Randolph
Streets. It is proposed to build the elevated structure on

| a single line of columns, which will be located in the
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a cross section of the device being shown in the accom-
panying engraving. As will be seen, the conducting wire
is supported upon a short bracket, protected by and sup-
ported upon a metal plate extending longitudinally in the
conduit and fixed at an angle of about forty-five degrees
from the horizontal. The trolley arm or plow is of a
peculiar shape, adapted to the conditions of the conduit,
the main portion being curved so that it clears the metal
plate, and at the same time, at its lower end, makes con- |
tact with the trolley wire by means of an ordinary trolley |

space between the surface tracks. These supporting col-
umns will be placed every thirty-five feet. As soon as
the required frontage is obtained, the company will ask
for a franchise, When this privilege is granted, the Edi-
son company will take charge of the construction of the
railway.

Tue Lindell Street Railway Co. of St. Louis are op-
erating two Short gearless motors. The first trip was
made November 25, and the electrical apparatus has been
inlconstant use since that day, with the best possible re-
sults,
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The Green Electrie Railway Patents.

The Patent Office issued on December 15 two pat-
ents to George F. Green of Kalamazoo, Mich., covering
inventions in electric railways, which, it is claimed, will
have an important bearing on the electric railway inter-
ests of the country. The application for Mr. Green’s
first patent (No. 465,407)
was filed September 15,
1879, but owing, it is
said, to its being pre-
pared by himself and to
his unfamiliarity with
patent matters,it did not
meet all the require-
ments of the Patent
Office in regard to
technical description,
though the invention
was pronounced pat-
entable from the start.

For these and other
reasons the application
was rejected. But
Green’s claims, cover-
ing the broad matter,
were persistently pros-
ecuted by way of an
appeal to the Supreme
Court of the District of
Columbia,and the latter
tribunal overruled the
Patent Office, thus se-
curing to Green the
claims for which he had
been so long contend-
ing. An experimental
railway, which is claim-
ed to have been the first
full sized electric rail-
road ever operated from
a stationary source of
electric energy and
capable of carrying
passengers,was built by
Green in 1878. But his invention was made long prior
to this date, as shown by a small model of an electric
railroad built and operated by him about the winter of
1874—75 for the purpose of exhibiting his invention to
capitalists and demonstrating its practicability.

Fig. 1 is a reproduction of the drawing illustrating
Green’s first patent. The object of the invention, as
stated by the patentee, is to operate cars readily and
easily without the annoyance of carrying the source of
energy by which the cars are propelled. To accomplish
this Green states that independent conductors can be
used, but that he prefers the rails be insulated, one rail
of the track being connected with the positive pole of the
source of electrical supply, the other being connected
with the negative pole. The motor is carried on the car
and supplied with electricity by metallic connections with
the track, either through the wheels or otherwise. The
fourth claim awarded by the patent is as follows :

The combination of a railway track, one or more stationary
means of electric supply, electrical conductors extending from said
means of electric supply along the lines of said track, and consisting
wholly or in part of the rails thereof, moving along said track, rotating
electro-dynamic motors fixed upon said vehicles for imparting motion
thereto, and wheels supporting said vehicles upon the track,and also
serving to maintain electrical continuous connection between said means
of electric supply and said rotating motors, substantially as describ>d.

In the second patent (No. 465,432) the application for
which was filed May 15, 1886, the object of the patentee
is to secure, with the system described in the former pat-
ent, a method of motor control. To accomplish this he
places a pole-changing switch in circuit with the motor,
so that the current in the latter can be reversed in direc-
tion by one movement of a lever. The.first claim made
in this patent is as follows :

The combination of one or more stationary sources of electric

current, a conducting circuit formed wholly or in part of an insulated
line of rails of a railway track, a wheeled vehicle movable upon oralong
said line of rails, one or more rotating electric dynamic motors mounted
upon said vehicle for propelling the same and included in said circuit
of conductors, and a circuit controller placed on said vehicle and also
included in said line of conductors, substantially as described.

Both of the patents described above have been
assigned by the inventor to Oliver S. Kelly, of Spring-
field, O.

B> E——

Wire Rope Dressing.

Cable railway managers who find it difficult to pro-
cure a satisfactory dressing for wire ropes will do well to
follow the practice of the Third Avenue Railway Co., of
New York. We areinformed by Mr. F. L. Hart, mechani-
cal engineer, that for the last six months they have been
using for cable dressing on the Tenth Avenue and 125th
Street cable lines a tar made by the Improved Pine Pro-
duct Co., whose officas are at 5 and 7 White street, New
York. This is distilled tar, free from moisture and acid
and can be used pure without a mixture of lime or oil,
and applied direct to the cable without being heated.
The price per barrel is the same as for ordinary tar, and
since the line began using it it requires about twelve bar
rels and two weeks’ time to fill a cable, where formerly 1t
required thirty barrels and an application during five or
six weeks to get a rope in proper condition, and the action
of the rope upon the driving drums is more satisfactory.

The Columbia Railway Incandescent Lamp.
An incandescent electric lamp is now being manufac-
tured by the Columbia Incandescent Lamp Co., of St.
I.ouis, Mo., which is ‘ -
especially construct-
ed and adapted for
use on electric rail-
way circuits. The
filament is anchored
at the bottom of the
lamp with platimum
hooks, and is so
made that it will
stand quite a fluctua-
tion in voltage. By
this method the fila-
ment is strengthened
at the point where
breakage is most apt
to occur, and is also
stiffened throughout
its length, prevent-
ing the destruction
of the lamp by the
carbon coming in
contact with the
glass and cracking
the globe through
the vibration of the
car.

A number of these
lamps are already
in use upon many of
electric railways
throughout the
country and are re-
ported as giving ex-
cellent satisfaction.
The lamps are made
to fit all the stand-
ard sockets.

This company
have had a large
experience in lamp
manufacture, and also supply commercial lamps for use
in central stations and isolated plants. They claim for
their lamp long life, high efficiency and full candle power,
and that the lamp will maintain its candle power to the
highest degree during its life, and that there is scarcely
any discoloration of the bulb.
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Return Cireuit for Llc«.tru. Su'u,t R.ulw vy
Systems.

By Grorce K. WHELLER.

The above subject is one which has not received the
careful attention it should have from electrical engi-
neers and contractors or railway companies who have in
operation or are about to install an electric railway system.
It is the purpose of this paper to bring to the notice of
such the importance that this part of the installation
bears to the operation of any road com mercially, satisfac-
torily and economically. The return circuit may be con-
structed so that the coal consumption will be largely in
excess of that required to operate the road, and the writer
regrets to say that a large number of roads are now oper-
ating with power house expenses frightfully in excess of
what they should be, on account of unbalanced circuits.

The following are the different methods that have
been and are now in use, with mention of their advan-
tages and disadvantages: The first method, the oldest, is
that of bonding the rails with a No. 4 bare, soft copper
wire about thirty-six inches in length, having soldered on
each end a copper rivet three-eighths of an inch in diam-
eter. The manner of connecting is to drilla three-eighths
inch hole in the rail about eighteen inches from the end,
pass the rivet through the hole from the inside of the rail
and head it down securely ; in addition to this, the bond
wires are connected together about every soo ft. with a
copper wire of same size as the bond wire, and all connec-
tions are carefully soldered.

The objection to this method is the great liability of
poor connections, owing to the large number of soldered
joints mecessary to secure the rivets to the bond wires,
and the hablllty of bond wires of this size breaking by
reason of poor joints in track and by teams running on
track where paving is not used, and the vibration of
track causing the wire to break away from the rivet.
Further, the carrying capacity in amperes of this circuit
is only sufficient for small lines operating a limited num-
ber of cars.

The second meLhod of construction only differs from
the first by the use of iron instead of copper wire. This
method has only one advantage over the others ; that is,
its low cost to install. It is, in the writer’s opinion, the
poorest kind of a return,and after it has been laid for a
few months is but little better than the track itself, with-
out bond wires. It is well known that the life of a No. 4
galvanized iron wire when suspended in the air,is about
seven years, and its life when underground must be con-
siderably less than this, on account of the great liability
of corrosion. Bond wires of copper are used to obtain
high conductivity at the joints of the rail, which cannot
be obtained by means of theordinary plates and bolts on
account of the rust which will accumulate at these points;
therefore it seems useless to construct the return circuit
with iron wire, which has a conductivity considerably less
than that of copper. The efficiency of this return is con-
siderably reduced by reason of the rusting away of the
wires where they are connected to the rails. Railway
companies intending to equip electrically will do well to
shun the wire return if low cost of operation and imain-
tenance is desired.

The third method, one which has been generally used
and has given good results in a number of cases,is to con-
struct the return circuit in the same manner as in the
first method, but in addition to this, use a No. o soft
drawn, bare copper supplementary wire which is laid
between the rails in the centre or on the side, as may be
desired, and connect each of the bond wires to this wire,
soldermg all connections. But the same obJectlons apply to
this as in the first method, with the exception that it gives
a much better return on account of the addition of the
No. o wire. On some roads of great length where a large
number of cars are used,it has been found necessary to
run out track feeders in addition to the supplementary
wire since the conducting capacity of the rails has not
been and could not be fully utilized when No. 4 bond
wires were used. Railway companies have often objected

to using the supplementary wire on account of the
increased cost of track comnstruction, which is about $300
per mile, and have preferred to put that amount of moncy
into overhead feeder lines, so that in a great many cases
this has been done, incurring a necedless expenditure of
money, though without benefiting the system one particle.
The writer has given considerable attention and
study to this subject and has made a number of experi-
ments on all forms of return circuits during the past few
years, for the purpose of obtaining the most efficient
method and one that could be more economically con-
structed than the third method, where the No.o supple-
mentary wire is used, and for the past year has recom-
mended the following form of construction, which may
properly be called :
THE

IDEAL RETUKRN CIRCUIT.

This circuit is constructed in the following manner:

Drill in the rails,about eighteen inclies from each end,
a hole nine-sixteenths of an inch in diameter with a twist
drill, and connect to each raila No. o soft drawn, bare
copper bond wire by means of a channel pin of either
pattern, iltustrated at the right in the accompanying en-
graving. Placing the bond wire in the hole from the in-
side of the track and driving the channel pin in from the

outside, secures it firmly to the rail without the use of
solder; this is a very decided advantage gained over other
methods of bonding, as there is no possible chance of
connections being corroded, as there is when solder is
used. The cost of labor is also largely reduced as the
connection can be made in a very short space of time. In
addition to this, the rails are cross-connected every 300
ft., connection being made to the bond wires at these
points by means of a copper wire, the same size as the
bond wires. This méthod gives a large carrying capacity,
the safe carrying capacity in copper being 260 amperes, in
addition to the amount that must necessarily be carried
by the rails. The cost of this, including all material and
labor, is about $300.00 per mile of single track, and as
compared with the third method where supplementary
No. o wire is used and which costs $550.00 per mile of
single track, a saving is made of $z50.00 per mile, and a
much better return is obtained with less liability of break-
ing of bond wires and corrosion through poor solder-
ing.

& In addition to this, on roads over five miles in length,
the writer recommends the following

EARTH RETURN.

This is constructed in the following manner and can
be used in connection with any form of return circuit:
Place an old car wheel deep enough in the soil between
the tracks to reach moist earth, connecting the car wheel
by means of channel pins to two or three No. o copper
wires, and connecting the same to the bond wires at that
point, and at the power station sink several car wheels in
moist earth, the number to be determined by the number
of wheels placed in the soil between the tracks, and con-
nect the same by means of wires of sufficient size to the
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negative side of the generators. This will, in addition to
the raiis and bond wires, give an earth return which will
largely assist in the economical operation of any road,
providing the roadbed is not constructed upon ledge
rock. This form of construction has been used on sev-
eral large roads and excellent results have been derived,
the motor cars moving very quickly when the current is
applied, at all times using a small amount of current, and
greatly reducing the coal consumption at the power sta-
tion.

On roads where track feeders are required, it is advis-
able also to install supplementary wires placed in the
centre of track and connected to each bond wire. This
is much more econamical than constructing track feeders
overhead and there is less liability of short circuiting the
svstem.

RIVER RETURN.

Good results have been obtained by use of river
returns in addition to the rail and earth returns, and they
should be employed wherever possible. If a river runs
adjacent to any point of track and the power house, it
would be well, in addition to the rail and earth returns, to
sink in the river bed old car wheels or metal plates,
copper preferred, of sufficient area, and connect the same
to the bond wires of the rails by means of No. o copper
wires. A similar connection should also be made with
plates or wheels at the power liouse and the same be con-
nected to the negative poles of the generators.

On a number of roads which have been constructed
the negative poles of the generators have been connected

NO. O COPPER WIRE IN PERFECT CONDITION,.

to the overhead line, making the rails positive, and the
current has passed from the supplementary wire (if used)
and bond wires to rails, from rails to wheels, through
wheels to motor, through motor to overhead line and
back to the generators at the power station. This is
bad practice and will invariably work great injury to any
system in a very short time on account of electrolysis,
which occurs by reason of the positive current passing
from the copper supplementary or bond wires to the iron
rails, causing the copper to be rapidly eaten away, making
poor connections, obliging the generators at the station
to work at all times under a heavy load and increasing the
coal consumption and the liability of injury to the appar-
atus. The writer has some samples of No. o wire which
were in the oil but a few months, with the positive poles
of generators connected to the rails,whic hare in a very bad
condition, being almost entirely eaten away. They were
laid in soil that was not affected by any gases or salt
water, and the action can only be due to electrolysis. All
systems, in the writer’s opinion, should be connected with
the positive pole of the generator of the overhead line,
and he believes that this is to-day the standard practice
and conformed to by all engineers and contractors.
There is one thing more that is equally as important
as the installation of the return circuit, and that is, the at-
tention that bond wires should receive after a road has
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been put into operation. They should be carefully in-
spected by the trackmen whenever possible, and a broken
or defective bond wire can be readily discovered at night,
as there will always be a flash at the wheels when the
motor car is passing that point. Defective or broken
bond wires should always be immediately repaired. There
is always a marked decrease in the amount of current
used in the operation of an electric railway during rainy
weather ; this is due to the fact that the moisture assists
in making a perfect contact between the wheels and rails,
and also allows the current to pass defective bond wires
by way of the earth. A great many of the larger roads
use a water tank car, which is arranged to allow a flow of
water to run on both rails, this keeping the rails wet at all
times. On these roads it has been found that considera-
bly less power is required to operate, and that there is an
entire absence of sparking at the wheels.

In conclusion, the writer would certainly advise all
railway companies who equip electrically to be sure that
they obtain the best possible return circuit,and one that
will be ample and sufficient for their needs, and he would
suggest to those who are at present operating electrically
equipped roads that they increase the return circuits
which they are now using by adding the earth return
above referred to, and also the river return, whenever pos-
sible, and thus establish a marked reduction in expenses
of operation and maintenance.

Notes fron'1 'tfhe Field.
Albany, N. Y.

For some time rumors have been industriously circu-
lated, by parties hostile to electric traction, to the effect
that the operation of electric railroads by the overhead
system was not so great a success as has been claimed,
owing to a greater depreciation in the appliances than
had at first been anticipated, for which reason a number
of roads had come to the conclusion that all that glitters
is not gold, and were regretting that they had equipped
their lines with this method of traction.

If there are still any sceptics in regard to the value of
electric traction in situations that are favorable to this
method they have but to visit Albany, N. Y., and study
the operation of the lines of the Albany Railway Co.,
which are now all operated by the Thomson-Houston
overhead system, when we are quite sure, all their doubts
will be removed.

Ilaving spent some time in Albany recently, we are
able to give our readers reliable information in regard to
the operation of these lines. Mr. John W. McNamara,
general manager of the Albany Railway Co., in answer
to our questions, replied that, had they to start over again
to change from horse power to electricity, in the light of
experience gained after eighteen months of practical
operation, they would do just as they have done, taking
advantage, of course, of the improvements which have
since been made in motors and electrical appliances ; that
the lines were being operated with better success and
with far less annoyance from electrical failures than they
anticipated when they decided to adopt electric traction ;
that the operations of the road improve with age, and
that it requires less power to operate the same number of
cars than when the lines were first equipped, and that the
lines were being operated for sixty per cent. of the gross
receipts, not a single passenger having been injured since
the lines began to be operated with electric power and no
serious injury having been done to pedestrians. There
had, however, been a few more accidents to vehicles, with
which the motors had come in contact, than formerly.
Owing to the method employed of ground return, known
as the Sabold system, there was no interference whatever
with the telephone service ; the service had proved ac-
ceptable to the patrons, and travel had increased to such
an extent that it had become necessary to add ten new
eighteen foot cars to the equipment.

There are so many interesting features connected
with the operation of these lines that are worthy of imita-
tion that we feel justified in mentioning them in detail,
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althougl tlie power station and general equipment lias been
fully illustrated and described in the June, 189o, issue of
the STREET RAILWAY JOURNAL,

I'ive separate lines are now operated from a central
power station. These are known as the State Strect line,
which runs to West Albany, the Pearl Street line, Ham-
ilton Street line, Clinton Avenue line, and Madison Avenue
and Park Street line. The State Street line was the first
to be electrically equipped, and was put in operation in
April, 18go. Owing to the physical characteristics of the
route, it is one of the most interesting in the country.
The grade on State Street from PPearl Street to the Capi-
tol, is eight per cent. From State Street to Washington
Avenue the line makes a compound curve, a portion of
the way on a four per cent. grade, and continues past the
Capitol on Washington Street A branch has recently been
added to the State Strect line, leaving the main line at the
foot of Washington Avenue and passing through Steuben
Street to Broadway, terminating directly opposite the
Union Depot. This is a single track line, with two turn-
outs. The whole route from Pearl Street to Eagle Street
is on a uniform grade of eight per cent.

The speed of the cars over the grade on State Street
is five miles per hour, and the speed ou the remainder of
the road varies from eight to twelve miles. [t is interest-
ing to note that before the adoption of electricity, steam
motors were tried on the State Street hill, and, when the
track was in good condition, were able to ascend the
grade, but were obliged to continue the ascent with-

out stopping. Electric motors start readily from
any point and make the ascent without difficulty
when the cars are crowed with passengers. It is

necessary, however, to keep the track thoroughly sanded,
a requirement which is accomplished both by the use of
sandboxes on the cars and by having a man stationed on
the hill, whose duty it is to apply the sand to the rails at
frequent intervals; this he does by means of an ordinary
watering pot with a long spout. Sand is applied to both
rails of the down track, but to only one rail of the up track,
the other being left clean to provide for proper electrical
contact. The trucks of the cars on the State Street line
are equipped with the Flood car starter, or dog, which we
have previously illustrated, and which is employed to pre-
vent the cars from running backwards when it is necessary
to stop on a steep grade. At a point just above Pearl
Street where the regular stop is made to take on passen-
gers, every other row of paving blocks between the track
is left an inch or two higher than the ordinary level to
provide a firm footing against which the dog may rest.
The dog is under the control of the conductor, and is let
down when the grades are approached and lifted free
from the track when passing over level portions. The u e
of this device is highly commended by the management.
The trucks are also provided with slipper or track brakes,
which are employyed in connection with the wheel brakes
when the rails are slippery. There are conditions of the
track, however, when it is found impossible to stop the
cars even with the slipper brakes, but by their use the
speed is reduced below the danger limit.

The cars composing the original electrical equipment
were manufactured by the Gilbert Car Manufacturing
Co. of Troy, and give every appearance of standing up
well under the severe duty imposed upon them. They
are kept scrupulously clean and are not disfigured by
advertisements. The cars are mounted on the Manier
non-oscillating truck, and the journals have the Meneely
roller bearings. These bearings give excellent satisfac-
tion and very materially reduce the power required for
hauling the cars.

The ten new cars before mentioned were built by the
same company, but are mounted on the Taylor truck,
which was illustrated and described in the November,
1891, issue of this paper. These trucks are equipped with
the Meneely roller bearings, and will be provided with a
slipper brake of a new design and will be equipped with
the Lewis & Fowler sandboxes and with the Flood car
starter. The electrical equipment consists of two fifteen H. p.
Thomson-Houston single reduction water-proof motors.
The striking peculiarities of the Taylor truck are that they
are provided with elliptical springs in place of the spiral
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springs usually employed. On each journal box are
placed half springs supported by side bars, and at each
corner of the frame full fourfold elliptical springs are placed
which support the body of the car. The car is attached
to the frame in such a manner as to positively prevent
the body from tilting or rocking. The trucks, witliout
the motors, weigh about 3,600 Ibs.

The new cars, with the exception of being longer by
two feet, are of the same style and finishh as the former
equipment, being painted in straw color or light buff, with
the main panel of claret color. The window frames are
of mahogany, and the headings are of quartered oak
artistically decorated.

The overhead construction of the Albany lines, as we
have before noted, was done in a thorough and substantial
manner, the poles being of the Hilton type and the trolley
of No. o copper wire.

The experience of the Albany Railway with their
tracks has been an interesting one, and their experiments
will prove valuable to the railway world generally. The
metallic construction which was employed on a portion of
their lines proved inadequate for electrical traction and,
with the exception of twc miles, has been replaced with
the girder rail. About two miles of the metallic system
has been relaid on cast-iron chairs. On State Street
and some other portions of the line the Lewis &
Fowler girder rail is employed, and so far this rail is
standing up splendidly under the traffic and gives promise
of very long life. On other portions the Johnson girder,
with the standard joint, has been employed and is also
giving excellent satisfaction.

The company will extend their Greenbush line in the
spring, and will build about four miles of new track on
which it is intended to place the girder rail upon stringer
construction, after the method employed in Boston. In
case, however, this construction does not prove to be
durable, as there is strong probability that it will not, a
different construction may be adopted.

In discussing with the general manager the question
of rails and joints, he claimed that it would require at
least a year of service to determine whetlier any rail or
joint would be durable under electric traction ; that
several kinds of rails tried had given satisfaction for six
or eight months, and after that time had broken down.

The power station of the Albany system is located on
Pearl Street, near Third Avenue, about 500 ft. from the
river and beside the railroad track, so that coal is deliv-
ered from a siding directly into the yard adjoining the
power house. The power equipment, which we have
before described, consists of five Babcock & Wilcox boil-
ers of 125 H. P. each, and three compound, McIntosh &
Seymour high speed engines of 250 H. P. each. Originally
each engine was designed to drive two Thomson-Houston
eighty H. P. generators, to which they were connected by
direct belting ; but two of them are now driving six
generators, three being coupled to each engine, and
the third engine is now arranged to drive four gen-
erators, the shaft being equipped with three fly-
wheels. The engines make 200 revolutions per minute
and the armatures of the generators goo revolutions. It
requires but eight and a half tons of ordinary buckwheat
coal per day to operate the entire twenty-six cars which
aré now runmng.

The water which is drawn from the river is purified
by a Hyatt filter and fed from a National heater. Half
hour readings of the appliances in the power station are
made, and a daily report is made to the general manager.
Ordinarily the maximum power required to operate the
twenty-six cars now employed is 400 H. P., or about
16 H. P. per car, while the average power required does
not exceed 250 H. p. Owing to the increased speed of the
electric cars four cars handle the traffic on some of
the lines where formerly seven horse cars were required.
The increase of traffic on the State Street line for the first
year under electric traction was 365,063 passengers over the
last year’s operations with horse cars. The fare on the
State Street and other hill lines is-six cents or twenty
tickets for $1. On Pearl street—a level line— the regular
fare is five cents. No transfers are given.

In reply to our question, Mr. McNamara stated that



the cost for building one mile of straight double track
similar to the Albany construction, including the paving
and overhead equipment, would be about $18,500, not in-
cluding the power equipment or rolling stock.

Troy, N. Y.

The electric lines of Troy, which now operate over
eighteen miles of track (seven more to be put in operation
in the spring) with thirty-five cars, have a somewhat
earlier history than the Albany lines, having been run-
ning about two and a quarter years. Three of the cars
are equipped with Thomson-tlouston and the balance
with Edison motors.

Mr. Charles Cleminshaw, president of the company,
in speaking of the success of electric traction, repeated
substantially what we have quoted above from the re-
marks of the general manager of the Albany lines, to the
effect that the Troy company would repeat their experi-
ence, were it necessary, and under no circumstances would
they go back to horses, and further, that the patrons of
the line would not submit to it were such a movement
proposed. ) )

The Troy company are still operating four and a half
miles of road by horse power, and the operating expenses
of the two methods of traction furnish a striking proof
of the advantage of electric traction, the cost of cperat-
ing expenses per car mile, being less with electricity
than with horse power. In reply to our question as

to the system he would recommend a new line to |

adopt, were his advice sought, Mr. Cleminshaw stated
he would not attempt to say, until he had made a
more careful test of some of the new motors recently
put upon the market, but that companies now con-
templating electric traction would have a great advan-
tage over the pioneers, owing to the reduction of price
of electric appliances, and that the Troy equipment could
now be duplicated for much less than the original
cost. In view of increasing the equipment with new
motors, a car equipped with the Edison singie reduction
motor is now being operated experimentally by the com-
pany- . :
While pleased with the success of electric traction,
the most serious question connected with the operation
of electric lines is that relating to a proper rail and joint.
On being asked what type of rail and joint he would
recommend, Mr. Cleminshaw stated that he could not
give any advice, that they had tried four kinds of con-
struction, and with none of them were they satisfied, and
that they were designing a rail and joint that would be
different from anything now in tne market, and with
which they would experiment during the coming sea-
son. The best success so far had been had with
the Johnson sixty-three pound girder rail and the
new standard joint made by the same company. They
were intending to equip an additional track with the
same construction with ties only eighteen inclies apart,
from which they expected better results than from any-
thing heretofore tried. Incidentally it was mentioned
that on a single track where the motors run in both direc-
tions the joints stand up much better than when the cars
run continuously in one direction. The grades on the
Troy lines are not severe, the heaviest being an eight and
a half per cent. grade 500 ft. in length.

The poles employed for supporting the overhead
equipment on the Troy lines were manufactured by the
Syracuse Tube Works and -are giving excellent satisfac-
tion. The power equipment of these lines has recently
been increased by the erection of a new power house on
Front Street, near the river, diagonally across from the
car house, in which has been installed a 425 H. ». Greene
engine, manufactured by the Providence Steam Engine
Co., which is belted direct to two 212 H. r. Edison gen-
erators of the latest improved type, which are illustrated
on page 33. The belts, which are twenty-fourinches wide
and fifty feet long, from centre to centre, were manufact-
ured by Barnum Bros., Co., of Troy, N. Y. The steam
equipment consists of two batteries of Babcock & Wilcox
boilers of 186 . p. each, together with the usual equip-
ment of pumps, filters and heaters. Foundations are
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laid beside those in use, for duplicating the entire equip-
ment. The switchboard is of slate, and provided with
the very latest electrical switches and appliances, suffi-
cient for ten generators. Water is drawn from the Hud-
son River, and coal is hoisted from boats to coal sheds
alongside the boiler house.

The original power equipment, situated in Lansing-
burgh, four miles from the city, consists of one 400 H. P.
Greene condensing engine, which is belted direct to three
No. 32 Edison dynamos, and two 150 H. p. Corliss con-
densing engines, which transmit power through a counter-
shaft to three No. 32 Edison generators. There are also
three soo H. ». Babcock & Wilcox boilers.

The entire system of electric lines is divided into five
sections, with such arrangement of independent feeders,
cut-out boxes, etc., from both power stations, that not only
can the entire system be operated from either power
station, but any section can be instantly cut out without
affecting any other section.

Correspondence.

Communications on all subjects of interest to street rallway managers
are solicited. Naines of correspondents may be withheld from publication if
desired, but must be known to the editors. The correspondent alone 1s re-
sponsible for his statements and opinlons, not the editors.

Advantages of Splicing Cars.

LinpeLL RaiLway Co.,
St. Louss, December 12, 18¢91.
EDITORS STREET RAILWAY JOURNAL :—

Replying to your communication of 6th inst. relative
to the advantages of splicing cars, in which you ask the
following questions :

1st. What is the economy of building long car from
two short cars?

2d. What is the cost of new eight wheel car?

3d. What is the estimated value of long car built of
two short cars?

4th. What is the cost of reconstructing one long car
from two short cars?

sth. Under what condition would you favor selling
old cars and buy new, rather than rebuild into long cars ?

I hereby submit answers to each question, as follows:

1st. On all roads where travel justifies the operation
of trail cars the long car is the most economical, and for
such roads as have a full equipment of twelve, fourteen or
sixteen foot cars, either trail or motor cars, the advantage
of operating a long car, as compared with a motor car
and trailer, as hereinafter mentioned, is certainly in favor
of the former.

2d. New eight wheel cars, about forty feet in length,
can be purchased at from $1,800 to $3,0c0, according to
the design and finish.

3d. The estimated value of long cars built from two
short ones depends largely on the estimated value of the
two short ones, before such alteration is made, and the,
amount expended in finishing the same where said cars
are joined. If properly constructed, framed and joined it
would unquestionably increase the life of the two cars so
rebuilt at least fifty per cent., as it dispenses with jerking,
incident to the operation of trail cars, which is alike injur-
ious to framing of motor and trail car, not to mention
damage to platforms and drawbars. The long car mounted
on double trucks also eliminates that rolling, rocking mo-
tion noticeable on short cars with single truck, and which
is damaging to the entire framework of car.

4th. The cost of reconstructing two short cars into
one long car depends entirely on the length of the former
and the length required for the latter, also on the general
design and finish. The writer has just completed two
long cars, such as were illustrated in the October issue of
the STREET RaiLway JournNaL, each forty-four feet long,
rebuilt from sixteen foot cars, as follows :

From each sixteen foot car we took the hood and
platform from one end and placed the said ends facing,
alowing a space of four feet. We then connected the
tops with an iron framing properly bolted to each car,
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building an iron or wood transom at opposite ends for
the pivotal truck, and connecting thereto iron or steel
“I” beams, or long sills properly trussed. This com-
pletes the framing. Tle space between the two cars,
known as a vestibule, is finished in accordance with the
general appearance of the cars,and equipped with hinged
doors and sliding vestibule seat, as well as a reversible
Step.
The estimated cost of the change is as follows:

Framing, including all iron and wood work, and

bzl (B1F SIS R B T $125.00
e nsilcRSTepMEIINE |, e 30.00
Doors, ceiling, roof, floor and seat of vestibule, in-
GliidinoBIAbOERSNIE e 85.00
- Painting and varnishing vestibule to match bal-
EITEE @ BAIT 0000000 RGO 10.00
ThENEIln B 6 o o o8 AR $250.00

For each long car so built there are two platforms,
two hoods, two draw-bars, two brake staffs two handles,
two bells and one register not used, estimated at fifty
dollars, all of which should be securely stored away for
repairs and renewals at each end of long car, leaving the
net cost of the above charge, exclusive of trucks, $zoo0.

A car rebuilt in this manner, in operation by the
Lindell Railway Co., of St. Louis, has been in constant
service for upwards of four months, carrying on one load
138 passengers, besides motorman and conductor, and,
being repainted, has the general appearance of a new car.

sth. No short car, twelve, fourteen or sixteen feet in
length, having sound framing, should be disposed of by
sale and replaced with new long cars when they can be
readily and cheaply rebuilt into commodious long cars at
a trifling cost and oe made to give years of service.

Two twelve foot cars, with four foot vestibule, would
make one long car thirty-six feet long, including plat-
forms.

Two fourteen foot cars, with four foot vestibule,

would make one long car forty foot long, including plat-
forms.

Two sixteen foot cars, with four foot vestibule, would
make one long car forty -four feet long, including plat-
forms.

We do not find the latter too long, for it must be
remembered two sixteen foot cars, coupled together with

draw-bars, are forty-nine feet long

The following are some of the many advantages in
favor of the operation of long cars,as compared with
short car and trailer attached :

1st. They dispense with one conductor.

2d. The load being all on motor trucks, they give
greater adhesion to the rail, and consequently require less
power.

3d. The brake question is solved, for it has been a
source of much annoyance to railway managers how to
brake the trail car.

sth. From this cause, and the fact that passengers
will insist on getting on and off the front platform of the
trail car, over seventy-five per cent. of accidents are due
to operation of trail cars.

6th. The car repair account is decreased very ma-
terially, incident to the decrease in cars and parts.

7th. When license is assessed on cars, this charge is
reduced fifty per cent.

8th. One register only is required.

gth. Cars with double trucks ride much easier than
single truck cars.

roth. With the vestibule and side entrance, experience
shows that passengers are as readily dlscharged as though
riding in two separate cars.

11th. The wheel base being much shorter, curves are
more easily rounded.

rzth. Long cars are better adapted for crowded
thoroughfares and heavy travel than motor cars with
trailers, because they require less room and are more easily
controlled.

r3th. Passengers like them better.
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15th. One part may be built open, the other closed.
16th. Passengers may pass from car to car without
danger.

17th. Absolute freedom from danger of being run
over by rear trucks is secured to passengers.
Yours truly,

G. W. BAUMHOTF.

WEesT END STREET RAILWAY,
BostoN, December s, 1891. %
EpiTors STREET RAILWAY JOURNAL :—

Yours of December 3 received, requesting that I
give you my opinion regarding the economy and also
practicability of splicing long cars from two short cars,
and also the difference in cost of the new eight wheel cars,
compared with the spliced cars.

To begin with, I would say it is a difficult matter to
now dispose of any of our old sixteen foot horse cars. If
they are ten or twelve years old people do not want them,
but they are willing to buy a young car, say, three to five
years old, and pay a good price for it. The best price we
got for a sixteen foot horsecar, which was thrown out of
service on a particular line by the introduction of elec-
tricity, was $8oo. These we consider our best cars, run
only a few years, built by Jones and made up in the best
style. We do not take a car of this kind for splicing, for
the simple reason that the value of the two horse cars
would be $1,600; cost of splicing, $450, making a total of
$2,050 as the cost of the large car. \What we do is to take
our oldest cars, for which we can get but $300 for the
body. The first cost of two bodies will then be $600 ;
splicing, $450, or a total of $r,050.

The cost of the new cars, such as we have put on of
late, is about $1,600 or $1,650, accordmg to style and finish
of the car. This makes a saving in equipment of about
$600. I wish to emphasize the fact that the cars are prac-
tically just as good for our business, earn as much money
and ride as well, though they, perhaps, do not look as
well; otherwise they fill the bill admirably. Our method
of spllcmg is to take two sixteen foot cars and keep as
near to twenty-five feet for length of body as may consist-
ently be done, being guided by the number of windows.
The cars, also, must be of the same pattern to an eighth
of an inch, made from same templets when first built.
We were unfortunate enough to build over a couple of
cars, one of which was one-quarter inch wider in the
dome and one-half inch higher than the other, and this
made some trouble. These things have to be looked into
very sharply before starting in to do any of this kind of
work.

My advice to companies desiring to undertake this
splicing is, that it depends entirely upon whether they can
dispose of their cars. If they have only one, two, three,
a half dozen or a dozen cars, I would say sell them, if
possible, at almost any figure; but where a company has
four or five hundred cars to dispose of, the question pre-
sents another aspect, and the most economical method is,
do as we have done—splice.

Yours truly,
I.. PriNeGsT,
Master Mechanic.

Street Railways and the World’s Fair.

The main part of the strictly street railway exhibit at
the World’s Fair will be located in the Transportation
Building. Here will be illustrated all means for convey-
ing passengers and freight from one point to another.
Of course many other buildings will contain displays of
special interest to street railway men. In the Electricity
Building, for example, will be located the exhibits of
electrical apparatus for railways. The electric generating
station in Machinery Hall will be a marvel in its way, as
its capacity will be at least treble that of the similar
department at the Paris Exposition. The work on the
Transportation Building is proceeding rapidly. Mr.
Willard A. Smith, chief of the Department of Transporta-
tion, says those mterested in street railway work should

14th. One car may be made a smoking apartment | now begin to consider how much space they desire, and

without interfering with passengers in the other.

how they wish to have it divided.
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The Short Gearless Motor.

The Short Electric Railway Co. of Cleveland, O, is
working its shops day and night on a heavy factory order
for gearless and single reduction motors. The first large
road to be equipped with the single reduction motors will
be the Trenton Passenger Railway Co. of Trenton, N. J.,
work upon which is now progressing very rapidly, with
the expectation that the road will be in operation on or
about February 1. The first gearless motors of the
final type will go to Albany, Washington, Louisville, In-
dianapolis, Rochester, St. Louis, Chicago, Cleveland, Den-
ver, Houston, Brooklyn and elsewhere, in filling large
contracts already secured by the Short company.

Although the Short company had a commercially
successful gearless motor as early as last July and could
have made shipments in quantities at that time, it fore-
saw that the financial situation would be such that very
few large contracts would be closed before fall,and there-
fore determined to complete all experiments upon its
gearless motor before sending it out in large numbers.
The wisdom of this course has been justified, and the
“Perfected” gearless is now not only the simplest but the
most economical motor on the market. The magnetic cir-
cuit has been greatly improved by imbedding the arma-
ture coils entirely in the armature core, and extending
the pole pieces so as to “present” at the top as well as at
the sides of the armature. Thhe armature has also been
cross connected so that the brushes are both on top and
extremely easy of access. The frame has been made rect-
angular instead of circular as before, so that it can now
be easily placed on a thirty-three inch wheel with four
inches clearance over the track. The method o! connec-
tion between the hollow armature shaft and the truck has
also been simplified. It will be remembered that the origi-
nal plan provided a spring connection between a disk key-
ed to the hollow shaft and the car wheels. The second
method was to do away with the springs, keying a three
legged spider to the hollow shaft and providing wheels
with special lugs cast on their spokes. This, while an ex-
tremely simple arrangement, had the disadvantage of
calling for special wheels. The final method now adopted
is to key a disk directly to the car axle close to the end of
the hollow armature shaft, upon the latter being placed a
two legged spider connecting with the disk through
flexible rubber bushings, the car being driven both ways
upon the same side.

It is interesting to note the development of great
manufacturing corporations in the electrical field. Two
years ago the Short Electric Railway Company was hard-
ly known outside of a limited circle of believing friends.
Its past reputation for never failing success is high, and it
may also be noted that it has rarely failed to start a road
successfully and without a hitch.

NOTES ON THE SHORT SYSTEM.

At Battle Creek, Mich., the Short Electric Railway
Co. have installed an electric railway which is a model of
completeness and careful workmanship. The line was
opened for traffic late in November last and has an equip-
ment of six electric cars, each equipped with two Short
standard, double reduction motors. The cars were fur-
nished by the St. Louis Car Co. At the powerstation are
two 100 H. P. dynamos of the standard Short pattern.
Both rolling stock and generating station are doing excel-
lent work.

THE Jamestown Street Railway Co., of ]amestown,‘
N. Y, although one of the most difficult roads in the|
country to operate, is still one of the most successful. It
has just purchased from the Short Electric Railway Co. a
large amount of additional apparatus for its spring neces-
sities, which will include, by the way, one of the finest
private cars yet built, which will be equipped with the
Short single reduction motors. The station is to be
largely increased, and the Short 200 H. ». multipolar gen-

erators are to be used.

Personal.

Mr. S. S. Leonard of the Hill Clutch Works paid us a visit during
December.

Mr. F. L. Hart, mechanical engineer of the Tenth Avenue, New
York, Cable Railway, called at our office recently.

Mr. H. A Everett, general manager of the Toronto (Can.), Street
Railway Co., was a welcome visitor at our office one day last month.

Mr. Alexander von Babo, representing the firm of Siemens &
Halske of Berlin, Germany, has opened an office in the Times Build-
ing, New York City.

Mr. E. J. Wessels has been appointed in charge of the New
York City office of the Short Electric Railway Co. of Cleveland. Mr.
Wessels was formerly of E. J. Wessels & Co., who own and operate
the Wessels line of steamers between Jamaica and New York. He has
had a wide business experience both at home and abroad.

Mr. W. H. Eckert has been appointed general agent for the sale
of Kerite insulated wires and cables, zice Mr. Geo. B. Prescott, Jr.,who
has resigned on account of ill health, Mr. Eckert has for a number of
years been connected with the Metropolitan Telegraph & Telephone
Co. of New York, and is well known among the electrical fraternity.

Mr. Julius Meyer recently resigned his position as chief engineer
of the Milwaukee Electric Railway Co., and will for the present be
connected with the New York office of the Edison General Electric
Co. Under Mr. Meyer's supervision over forty miles of track on the
Milwaukee lines have been reconstructed for electric traction since
July last. The new construction consist of seven inch girder rails
spiked directly to the cross ties and connected at the joints with six
bolt fish plates, the bolt holes in the plates being punched staggard.

Mr. C. D. Wyman, vice-president of the Central Park, North &
East River Railway Co., called at our office during the month,
In conversation Mr. Wyman stated that when he found a suggestion in
our paper relative to a change or improvement in service, he usually
called the foreman of the department, to which the improvement re-
lated, to his office, read the article to him, and discussed the matter
with him, and when it was thought best directed that he should put the
suggestion in practice.

Mr. J. S. Sloan and Mr. D. S. Caylor of the J. S. Sloan Co.,
dealers in heavy machinery of 42 Rue du Louvre, Paris, France, have
been spending some time in this country inspecting rapid transit sys-
tems, and have made arrangements with the Short Eleetric Railway
Co., of Cleveland, O., and also with the Walker Manufacturing
Co. of that city to represent their interests abroad, and act as
agents for introducing such American appliances as relate to electric
and cable roads. These gentlemen sailed on their return voyage on
the 26th of December, but before sailing gave us the pleasure of mak-
ing their acquaintance at our office.

Mr. H. H. Littell, general manager of the Buffalo Railway Co.,
following his usual custom when in New York, paid the JOURNAL a
visit last month. In conversation Mr. Littell confirms what has been
said in an interview in another column of the rapid develepment of the
street railroad business following the introduction of electric traction.
On one of the Buffalo lines which was opened with twelve cars twenty-
five are now being operated, and if they had them thirty-five could be
filled during the rush hours of morning and evening. A good deal of
controversy is going on in Buffalo between the railway company and
the City Council over the application of the former to change the fran-
chise of the Crosstown Line which was originally started as an opposi-
tion line, but which is now under the management of the Buffalo Rail-
way Co. The original contract provided for paying into the city
treasury eleven and three-quarters per cent. of the gross receipts, and
the present company finding it impossible to operate advantageously
under this requirement, has asked to have the rate reduced to three
per cent.

i+ @ > W———

Obituary.

Louis de Bebian, president of the Christopher & Tenth Street
Railway Co. of New York, and one of the best known of New York's
French® residents, died of heart disease at his home, No. 165 West
Fifty-seventh street last month. Mr. De Bebian was born at Guada-
loupe, West Indies, in 1831,and came to New York when fifteen years
old. He was a man of exceptional energy and besides his connection
with the Christopher & Tenth Street company, was a director in va-
rious banks, gas, insurance and trust companies, and a member of the
Chamber of Commerce, as well as being identified with a number of
charitable and social organizations. Mr. de Bebian was one of the
most active workers for the success of the French exhibit at the Cen-
tennial Exposition in 1876, and was treasurer of the American Com-
mittee on the Bartholdi Statue. He leaves one daughter,
4B > ——————

A Testimonial.

At the last meeting of tne executive committee of the National
Electric Light Association, a very complimentary and deserved resolu-
tion was unanimously passed thanking Mr. John Carroll, of the
Eugene F. Phillips Electrical Works, of Montreal, Can., for his untir-
ing and eminently successful labors in connection with thé reception
of the Association during its convention at Montreal. These reso-
lutions were ordered engrossed and presented to the above mentioned

gentleman.

»
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English Eleetrie Railways.

The outlook for electric railways in England at present seems to
be very bright. The Brush company are reported to have some very
important and valuable contracts on band, among which is the applica-
tion of electric traction to the Liverpool Overhead Railway and the
South Staffordshire Tramway Co. This corporation and its affiliated
company. the Electric Traction Co., scem to be taking a leading posi-
tion in the immense ficld which is opening up for electric traction, and
some of the most important provincial tramways, notably the Glasgow
Tramway, and in close negotiation for the application to their systems.

2 23
A Reorganized Car Company,

The Northern Car Co. of Minncapolis have recently been reorgan-
ized, and their capital stock increascd to $250,000 in order to accommo-
date the many orders of which the company are constantly in receipt.
The new officers of the company are: President, C. I’ Jones ; vice-
president, W. E. Stecle ; trecasurcr and general manager, D. M. Gilmore,
who was with the Gilmore Furniture Co. of Minneapolis for seven-
teen ycars, and sccretary, George P. Stearns. The superintendent is
C. B. Manier, who was for three years with the Gilbert car company
of Troy, N. Y., as workman, general foreman and superintendent.

At the location of the factory at Robbinsdale there are at prescnt
three buildings, each 60X 150 ft., to which will be added immediately a
paint shop 75100 ft. On the pay rolls of the works are 200 names,
and the capacity of the works at present is one car per day.

The impetus given to the car manufacturing trade by the wide
adoption of electric power throughout the country has been felt greatly
by the Northern Car Co., and the manufacture of electric cars consti-
tutes a most important part of their business. They have built a large
number of the recent electric cars installed on the Minncapolis Street
railway,and number many other prominent street railway companies
in the West and Nortiwest, especially, among their customers.

The R. D.TVuEtall Company.

These well known manufacturers present as their report for the
past year a very extensive record of business in all lines of electrical
supplies manufactured by them.

The popularity of the Nuttail trolley is self evident, from the large
amount sold since placing it on the market nine months ago, tlie num-
ber being 683. Among the street railway companies wanich have re-
cently adopted the Nuttall trolley upon all of their cars are the Sec-
ond Avenue Passenger Railway Co., and Citizens’ Traction Co., of
Pittsburgh, Pa. and the Wheeling Railway Co. The Nuttall company
have made extensive improvements in their pattern of trolley during
the past few months. and it, at present, is so much improved over the
original patent that they say that the two are hardly to be
compared. They have lately brought out a steel railway pole made of
spring steel drawn in one solid piece without brazing, and tapering
from end to end. This poleis practically indestructible, and when
bent can be straightened cold without injury to the metal. Orders
have been booked during the past month for ,065 poles, fitted with
improved trolley harps and side contact springs. .

The Nuttall company expect soon to place on the market a new
departure in railway motor gearing made of rawhide throughout, under
patents granted recently to Mr. J. F. Pfetch, manager of the principal
street railway company at Erie, Pa. Mr. Pfetch has in Erie, Pa., one
car now equipped with this gearing, which has been operating for the
past fourteen months, and in all that time the car has not once been
laid up for repairs to gearing, the original wheels being still in place
and doing good service.

The gear trade in general has been growing very rapidly with the
Nuttall company during the past year. Since they went into this busi-
ness upon an extensive way they have added much improved machin-
ery and appliances of their own design, which have enabled them to
place a superior article on the market at almost 100 per-cent. less cost
than the same could be had two years ago. The Nuttall gears have,
therefore, made a name for themselves, which the managers of that
company attribute to the extensive experience had by them in the
manufacture of these articles, and the improvements they have been
making from time to time, and are still making.

The Nuttall rawhide pinions are in such demand by street railway
companies, that though the number produced at their factory at pres-
ent is fifty per day, the company find themselves unable to get a stock
of these goods ahead. Their production in gears and pinions, for the
different systems, in the past year has been about 18,000 including all.
If the trade in same keeps up in the future, as it has in the past, they
think that their next year’s business will be almost double this number.
They have also added in the past six months a commutator department
to their factory where they are at present producing commutators for
all systems in large quantities.

They have also just completed new patterns and tools for the pro-
duction of motor gearing made of cast steel, and have booked some
very large orders for cast steel gears this month.

They have lately made arrangememts to open a branch house in
St. Louis, and have appointed T.C. White & Co,, general agents in
that city. This had to be done as their trade in this section has grown
very rapidly in the past six months, and was too much to handle from
the home office. They expect to have their new catalogue ready for
distribution the first of the year. It will embrace cuts and general
descriptions of all the articles of their manufacture, giving prices,
numbers of articles, and a telegraphic code for the facilitation of their
many patrons, It will also give afew instructions in regard to the care
9f motors, and electrical railway machinery generally,
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Street Railway News.

General.

Austin, Tex.—The Austin City Railroad Co., have awarded
a contract for the electrical cquipment of their lines, consisting of
about five miles of road, with motor cars to the Thomson-l1louston
Electric Co.

Baltimore, Md.—The Traction syndicate is said to be negotiat-
ing for a controlling interest in the York Road Railway, and the Union
Passenger Railway.
roads will probably be cabled.

Tiue Baltimore City ’assenger Railway Co. have awarded thc con-
tract for cabling the Red and White lines to E. D. Smith & Son, for-
merly from Philadelphia, but now of Baltimore.

Tue Baltimore Traction Co. have purchased the Epworth church
property to be utilized as the site of one of the cable power houses.
The same company have received several new open cars, canary colored
and having a seating capacity for twenty-four persons, recently ordered
by them from the Brownell Car Co., of St. Louis.

THE contract for cable castings for the Baltimore City Passenger
Railway has been awarded to Reed, Stickney & Co., agents for the
Davis & Thomas, of Catasauqua, P’a., for twenty-eight dollars per ton.
This contract includes such material required, except a previous order
given to the Pennsylvania Steel Co.

Boston, Mass.—A municipal ordinance has been introduced
prohibiting a speed of electric cars of more than seven miles an hour,
unless the car be provided with proper fenders.

Brooklyn, N. Y.—The General Term of the Superior Court
last month confirmed the report of the Commissioners in favor of the
application of the Coney Island & Brooklyn Railroad Co. for permis-
sion to operate their road by the trolley system to Ninth Street. The
change in the power will probably soon be made since the consent of
the State Board of Railroad Commissioners has been secured. The
property of persons opposed to the trolley in Ninth Avenue has
been purchased by the company. Active work upon the electric
equipment will now probably be begun in the spring. The condi-
tions set forth in the report of the Railroad Committee to which the
street railway companies will comply are that the wires shall be
attached to iron or steel poles, not less than twenty feet in height,
erected on the curb lines of the streets, save where there are elevated
railroad tracks, where the wires may be attached to the superstructure,
The rate of speed is to be such as to secure to the public the advantage
of more speedy transit, the rate not to exceed ten miles an hour. Each
company shall be under a bond of $150,000 for the faithful performance
of the conditions of the franchise.

A NEw compound engine has been put on the Kings County Ele-
vated Railroad. There isa high pressure cylinder, twelve and a half
inches, on one side and a low pressure cylinder, twenty inches diameter,
on the other. The engine is reported as giving general satisfac-
tion.

Canton, O.—Superintendent A. G. Davids has resigned his po-
sition with the Canton Street Railway Co. Mr. Catlin, the assistant
superintendent, will succeed Mr. Davids, temporarily.

Chicago, lll.—At a conference held last month between Gen-
eral Counsel Grinnel of the Chicago City Railway Co. and the Council
sub-committee on streets and alleys, south, the company agreed to
built cross lines on Thirty-fifth, Forty-seventh and one other street
this winter, to be followed by two more cross lines in the spring.
In return for these concessions the sub-committee will probably report
in favor of passing an ordinance for tlie new Wabash Avenue loop de-
sired by the company. In order to relieve the crowded condition of
the cars on the main lines the company will make a trial of the Pullman
double decked cars.

JouN A. BELL was appointed a receiver of the Russell Street Car-
ctte Co., December 22, in place of Dr. Frederick Pond. The change
was made at the request of stockholders who thought a different
appointment should be made because Dr. Pond is interested with Sen-
ator Evans in a $10,000 mortgage on the property of the company.

AT a recent meeting of the City Council a preamble and resolution
were introduced setting forth that the street railroad companies had
issued an order directing that passes should not be issued to police offl-
cers not in uniform, and providing that a committee of three be
appointed by the Chair to wait uponthe three street railroad companies
and, if possible, arrange for the issumance of transportation to such
members of the Police Department, whether in uniform or otherwise,
as the Superintendent of Police may request and Sanitary officers.

THE enlargement of the plant of the Cicero & Proviso Street Rail-
way Co. is well under way. The Pond Engineering Co., through their
Chicago office, are reconstructing the pipe work and are furnishing an
800 H.P. Hoppes exhaust feed water heater, two Pond separators to in-
sure dry steam and a large boiler feed pump of improved construc-
tion.

. Denver, Colo.—The Denver Tramway Co. will build a large
brick car house and repair shop at Twenty-first and Gilpin Streets, to
cost in the neighborhood of §27,000. The dimensions are 265 125
ft, The floor of the shop contains eleven tracks and other side tracks
for storage purposes. The space underneath is excavated for repairing
the motors, The completion of this building will result in the abandon-
ing of the storage house at Colfax and Broadway.

THE Board of Supervisors have passed a bill regulating the size of
street cars, The length of cars is not to be over thirty-seven and a
half feet, including platform, and the width not over seven feet ten
inches; only one trailer will be allowed, o i
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Dubuque, la.—Dr. W. L. Allen has announced his intention to
retire from the presidency of the Dubuque Electric Street Railway,
Light & Power Co.

Gloucester, Mass.—Mr. A. Martin has resigned the superin-
tendency of the Gloucester Street Railway.

Helena, Mont.—The Denver & Helena Investment Co. have
sold the line of the Union Electric Railway to New York capitalists,
represented by J. H. Lawrence. The New York syndicate made the
purchase for the purpose of consolidating with the Steam Motor Co.’s
property in this city. The consideration in the deal was said to be
$85,000, of which the Denver parties took stock to the amount of
$40,000 in the new concern.

Houston, Tex.—The Houston City Street Railway Co. will
at once commence to build a large car house and car shops on Com-
merce Street.

Ishpeming, Mich.—It was expected that cars would be run-
ning over the Ishpeming-Negaunee electric line not later than Christ-
mas.

Ithaca, N. Y.—A majority of the stock of the Ithaca Street
Railway is said to have been recently purchased by A. C. Robinson &
Co., of Wilkes-Barre, Pa. The road will probably be extended and
improved.

Kalamazoo, Mich.—The Knickerbocker Trust Co. filed a
petition in the United States Court last month for a receiver to be
appointed for the street railway company here. The petition was
granted. W.R. Adams, of New York, was appointed. By the arrange-
ments Mr. Adams is authorized to issue $10,000 of receiver’s certifi-
cates to secure all creditors.

Kearney, Neb.—It is said that the Kearney Electric Co. sell
for $1 per month tickets good for any number of rides. Burton
heaters have been adopted on the road.

Lansing, Mich.—A deal has taken place here by which the
Continental Trust Co. of New York have taken an interest in the City
Railway. The stock of the company is increased from $50,000 to $175,-
000, the larger part of which is owned by the trust company, Hollister
& Skinner retaining an interest and Messrs, Nelson Brady and O. M.
Barnes each taking $1,000 of the stock. The road,from one end to the
other, will be relaid with new forty-five pound T rails. A new power
house will be built immediately on a site yet to be selected, and the
company will furnish their own power for the entire line.

Laramie,Wyo.—The Laramie City Tramway Co. have issued
their bonds and will now build six miles of road, receiving subsidies to
the amount of about $40,000. They have two miles more of road under
consideration. The franchise of the company is exclusive, and runs
the full constitutional limit of the time.

Lebanon, Pa.—Two new and handsome cars have recently
been received by the Lebanon & Annville Railway Co. from the
works of the Lewis & Fowler Manufacturing Co., of Brooklyn, N. Y.

Logansport, Ind.—The electric road put in operation during
the last week of November has been running very successfully. The
Edison system is in use.

Los Angeles, Cal.—The electric line on Maple Street has
been put in operation.

Lynn, Mass.—President A. F. Breed of the Lynn & Boston
Railway Co., is quoted as saying that the seventy miles of track in the
city will be equipped with electrical apparatus within another year.

Milwaukee, Wis.—The Milwaukee & Wauwatosa Rapid Tran-
sit Co.. have purchased the electric light plant at Wauwatnsa. It will
be used to operate the suburban railroad line built a short time ago by
the Transit company. The plant is equipped with two 225 light incan-
descent dynamos and the necessary engines for their operation. It is
probable that the building will be remodeled so as to adapt it to the
needs of the railway company, but the electric lighting of the streets
in Wauwatosa will also be continued.

Minneapolis, Minn.—-A number of changes have been made
during the past month preparatory for the winter. A number of cars
have been equipped with Burton electric heaters, and several snow
plows have been purchased.

‘W. F. CARR has resigned his position of chief engineer of con-
struction of the Minneapolis Street Railway Co. He will spend the
winter in the South.

THE company have placed an order with the Northern Car Co.
for sixteen new eighteen foot electric cars for local use, the same
size as those now running. They will be numbered from 523 to 539,
painted yellow and finished in cherry.

Montreal, Can.—Mr. R. A. Mainwaring of 147 St. James
Street, in regard to the proposed electric railroad in Montreal, gives
the contemplated length of single track as about twenty miles. The
gauge will be 4 ft. 85 ins., and about fifty cars will be used. The
rail inside the city will be a girder rail, outside the city a T rail of
fifty-six pounds. Electricity will be the motive power used, -but
whose system is not definitely settled. As soon as the franchise is ob-
tained a company will be organized under the charter of the Montreal
Elevated Railroad Co., with a capital of $1,000,000. If the franchise
is awarded building will commence about next April.

Nashville, Tenn.—Stoves have been installed inthe cars of the
Citizens’ Rapid Transit Co.

Natick, Mass.--The Natick Electric Street Railway Co. have
voted to issue scholars’ tickets, These tickets will be sold in packages
of thirty-three for $1,

~ New Haven,Conn.—Work on the new Winchester Avenue line
is being pushed. When this is completed through cars will be run
fromn Newhallville to the depot.

THE State Street line people are laying double tracks upon a con-
siderable portion of their route.

New Orleans, La.—The city will offer at public auction on
February 10, 1892, at the City Hall, right of way over a number of
streets.

ON December 1, the Mayor sent a lengthy communication to the
Common Council stating that, in his opinion, the best interests of the
city would be conserved by the adoption of the overhead system for its
street railways. As New Orleans has heretofore opposed the over-
head wires vigorously, the communication was received with more than
ordinary interest.

IT is thought that the New Orleans & Carrollton Railroad will be
granted permission to use the overhead system. :

New Rochelle, N. Y.—The New Rochelle Railway & Transit
Co. have completed a new piece of track on Huguenot Street and laid
their tracks on Bridge Street. Cars are already running over the sec-
tion. A sixty pound centre bearing rail with Johnson switches and
curves was used on this extension. Patrons along the line of route
can now ride directly from the railroad station to their homes in New
Rochelle without leaving shelter on stormy days.

Newburyport, Mass.—James F. Shaw, superintendent of the
Black Rocks & Salisbury Beach Street Railway Co., has temporarily
resigned for the winter, in order to give his time to the introduction of
his new patent trolley wheel.

THE new brick car house of the Newburyport & Amesbury Elec-
tric Railway Co. has just been completed, and it is said to be one of
the most convenient and handsomest in the State.

A CcoMPANY is being formed by Lowell and Haverhill capitalists to
build a new road from Lowell through Lawrence to Haverhill, thence
to Newburyport, via. Merrimac and Amesbury. Capital $600,000.

Hon. E. F. Suaw, president of the Black Rocks & Salisbury
Beach Street Railway Co. of this city, and connected with many other

roads in New England, has been elected Senator in the Fourth Sena-

torial District of Massachusetts.

-New York, N. Y.—John McQuade, sub contractor with Wil-
liam Wharton Jr., & Co., on the Third Avenue Cable Railway, has
brought suit against the Philadelphia firm for work done on the cable
road.

THe New York & Queens County Tunnel Railroad Co. have been
organized with a capital stock of $40,000, the road to be constructed
for a length of three and a half miles under the waters of the North
and East rivers, and to be operated by steam, electricity or other mo-
tive power. The directors include: Joseph F. Carey and Joseph
Lowery of Brooklyn; Jason W. Broadhead and Joseph H. Jones of
New York City, and Robert Morris, of Greenville, N. J.

A PROTEST has been made by a number of Madison Avenue resi-
dents against the proposed tunnel of the Rapid Transit system under
that avenue.

CoMMISSIONER  Gilroy, who in the early part of December an-
nounced that on the tenth all work on the Third Avenne Cable Road
would have to be stopped, reconsidered his decision, and allowed it to
2o on as long as the weather permitted. The contractors are using
every diligence to hurry the work, and gangs of men are working night
and day on the road.

A COMPLICATED railway suit was brought last month to the Supe-
rior Court, special term, before Judge O'Brien. The case is one in-
volving the right of the Twenty-third Street Railroad Co. to run their
cars in Fourteenth Street, between Ninth and Fourth Avenues, over
the road owned or leased by the Christopher & Tenth Street Rail-
road Co., and the Central Crosstown Railitoad Co. The plaintiffs com-
plain that, according to a lease made in 1884 between defendants and
themselves, the right to run their cars over the Fourteenth Street
tracks as far east as Fourth Avenue was established. Their present
action is to enjoin the defendants from interfering with their use of the
Fourteenth Street road. Defendants say that they do not so under-
stand the terms of the lease.

EXPERIMENTS are being tried on the Broadway road with the
Pintsch gas system for illuminating the street cars. Some very satis-
factory results have been obtained.

Northampton, Mass.—E. C. Clark has been appointed
superintendent of the Horse Railroad Co. The number of passengers
carried for the year ending December 1 was 372,290. Number of
miles run, 83,534. Number of trips made, 13,053.

Norwich, Conn.—The Norwich Street Railway Co. have fitted
their closed cars with the Lewis & Fowler stoves. .

Oakland, Cal.—Track laying on the Mountain View cemetery
branch of the electric road and on the Piedmont district is progressing
rapidly. In accordance with a petition of the property owners on Booth
Street, which is macadamized, the Board of Supervisors inserted a clause
in the franchise of the company to macadamize the road seven feet on
each side of the track.

IT is stated that the Oakland Consolidated Co. will not build an
electric power house at Seventeenth and Wood Streets, where they
bought land, but will obtain power for their cross town road from the
present power house at Temescal.

THE road of the East Oakland Street Railroad Co. will probably
be in operation ina month. The tracks are completed to Fifth Avenue
and East Eighteenth Street, The roadbed will be completed before
many weeks.,
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Tue Haywards road is being built and a power house is being con-
structed at the Warner tract.

Ogden, Utah.—Col. R. M. Spivey has been appointed General
manager of the Ogden Electric Strcet Railway system to succeed H, C.
Gilbert, resigned. Colonel Spivey has had wide experience in railway
and land matters, and the street railway company may be congratulated
on his acquisition.

Oswego, N. Y.—At a meeting of the directorsof the Oswego
Street Railway Co. held lately E. A. Van Horne was elected general
manager of the road, Mr. Callenen retiring from active management.

Ottumwa, la.—The Steam Ileat & Electric Light Co. and the
Electric Railway Co. were consolidated last month into one, called the
Ottumwa Electric Railway Co., and the capital stock increased from
$200,000 to $500.000. Three members of the old street railway coin-
pany, Messrs. Merrill, Mahon and Garner have retired.

Paterson, N. J.—The electric system in Paterson began run-
ning regular trips December 14, on fifteen minutes headway, between
Passaic and the corner of Main and Market Streets. There is now com-
plete electric communication between the centres of Paterson and Pas-
saic, a distance of about five miles. The line construction was done by
the Field Engineering Co. of New York.

Philadelphia, Pa.—It is virtually settled that the Thirteentn
and Fifteenth Streets Railway is to become a part of the Traction com-
pany’s system. The terms are said to include a rising scale of guaran-
teed dividends, beginning at ten dollars per share per year and increas-
ing until the maximum of twelve dollars per share per year has been
reached, at which rate they will remain.

THE Traction company’s declaration of their intention to parallel the
lines of the People’s Passenger Railway by running omnibuses on
Broad Street and Girard Avenue has taken tangible form in the appii-
cation of David H. Lane to Chief Bullock of the Bureau of Highways,
for licenses for 100 ‘“ buses ”’ to be controlled by the Philadelphia Trac-
tion Co. The proposed route is on Broad Street from Germantown
Avenue to Snyder Avenue,and on Girard Avenue from Belmont Ave-
nue to East Norris Street. This action is regarded as a move to enable
the Traction company to more easilysecure control of the People’s
line, which, it is said. the Traction company are trying to accom-
plish.

Pittsburgh, Pa.—The Pitisburgh & Birmingham Traction Co.
have assumed control of the Pittsburgh & Knoxville Incline Plane Rail-
way under an agreement and will at once.commence the construction
of the system of hill top street railways contemplated by the Knoxville
company.

THe Pittsburgh, Knoxville & St. Clair Electric Railway were lately
sold at the suit of tlie receiver, to Murray Verner; for $2,500, subject
to a mortgage of $60,000 and receiver’s certificates amnounting to
$18,000, $78,000 in all, making the price of the road $80,500. This
was the first electric road built in Pittsburgh. It is said that it is the
intention of the Birmingham Traction Co. to make use of a portion of
these lines in completing the system of railways proposed for Allen-
town, Knoxville and vicinity. That portion of the old road below
Washington Avenue will be abandoned.

Rumors of a consolidation between the Duquesne Traction Co.
and the Pittsburgh Traction Co. have for a long time been current,
but on December 17 the subject was submitted to the stockholders of
both companies. The basis of the adjustment is said to be that the
earnings of both lines will be pooled, the expenses and interest on the
bonded indebtedness paid from the common fund and the balance of
the earnings divided on a ratio of fifty-five for the Pittsburgh company
to forty-five for the Duquesne. This arrangement will be perpetual,

E. W. Davis, superintendent of the Fifth Avenue traction line, has
tendered his resignation, to go into effect on January 1. It is under-
stood that William Elkins, son of the president of the company will
take Mr. Davis’ place.

THE all night cars put on last month by the Duquesne company
have been doing far more business than was expected of them. Nearly
200 passengers have been hauled every night thus far, but the officials
think this will not continue, and as soon as the novelty wears off the
patronage will settle down a little, but an average of even 100 passen-
gers per night will pay all expenses.

AT the recent fire which occurred at the barns of the Second Ave-
nue Passenger Railway Co., of Pittsburgh, it was discovered, in mak-
ing an investigation of the wreck, that the Westinghouse clectric
motors had passed through the fire without injury and could imme-
diately be put into service. The railway company since the fire
have purchased from the Westinghouse company additional equip-
ments to replace all those of other make which were destroyed by the
fire. The small horse cars belonging to this line, which at present are
used on the Tenth Street bridge division, will be abandoned, and the
line will be equipped electrically. Mr. J. C. Riley has recently been
elected secretary in place of C. G. Milnor, resigned.

THE Citizens’ Traction Co., at the annual meeting of the stock-
holders, elected the following board of directors: James Verner, John
G. Holmes, James J. Donnell, John B. Jackson, C. L. Magee, H. S,
A. Stewart and John Gripp. The board re-elected the old officers.
The comparative exhibit of passenger business of the road for the year
ending November 1 last, as reported at the meeting, isasfollows: 18g1,
12,508,969; 1890, 11,640,532; gain, 836,437.

Portland, Me.—It looks now as if Westbrook would be con-
nected with Portland by an electric railroad next summer. A propo-
sition to this effect is before the city government.

Providence, R. l.—Several car bodies for the electric street
railway have arrived from Newburyport, Mass, The cars are thirty-
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five fect long and of the standard width. The base frames are of hard
pine, with ash cross beams and of cherry finish. The opening of the
road will occur January 1, if possible.

Rochester, N. Y.—Another “150 11. p. gencrator was rc-
ceived at the power house of the strect railway company last month
and was put in operation. The management hope to have electric cars
running on all the lines of the city by the middle of the summer.

GENERAL MANAGER C. K. MINARY has resigned.

Tue Charlotte Electric Railway Co. have voted to double the
equipment of the road. The present plant located just this side of
Charlotte, consists of one 250 11, P, engine and two eightv 11 P. gen-
erators.

St. John, N. B.—Charles D. Jones, manager for the Eastern
Electric Co., in this city, has been appointed general manager and a
managing director of the St. John City Railway Co.

St. Joseph, Mo.—The barn of the Union Railway Co. was
burned on November 30. Thirty cars equipped with electric motors
were burned. The loss is $50,000 ; fully covered by insurance.

St. Louis, Mo.—A new cable rope has been installed on the
Broadway cable line from Pine Strect north. The length is about nine
miles. The cable taken out rendered good service, running 63,000
miles in little less than a year.

St. Paul, Minn.—The car barns of the street railway company
on West 7th Street burned to the ground last month. The barn
had recently been used as a storehouse, and twenty-three disused cars
stood in it. The loss is $2,000 on the building and $8,500 on contents
fully insured.

Salem, Mass.—The Naumkeag street railway has absorbed the
Essex electric road of Salem and Peabody. The roads will be con-
tinued as nominally separate corporations, but practically as one, and
there will, no doubt, be some important changes.

THE managers of the consolidated roads have appointed J. F.
Hickey general manager of the two roads; James Learey, traffic man-
ager (a new office) and John H. Bickford electrical engineer. . The po-
sitions of division superintendents are abolished.

San Francisco, Cal.—At the annual meeting of the San
Francisco & San Mateo Electric Railroad Co., Behrend Joost, C. C.
Butler, Fabian Joost, J. W. Hartzell and W. F. Thomas were re-elected
directors. The old officers were chosen. The secretary reported that
twenty-one miles of single track had been constructed, beside power
and car houses. He reported, also, that the road would probably be
running to the Holy Cross cemetery about January 1, 1892. He re-
ported, further that the officers had filed the required notice that $s0,-
000 had been expended on work within the time set by law, and the
board had accepted the report.

San Jose, Cal.—F. Chappellet states that the Patton motor
may be used on the line between Haywards and San Jose.

Santa Cruz, Cal.—The Santa Cruz, Garfield Park & Capitola
Electric Railway was opened November 25.

Spokane Falls, Wash.—The public is greatly divided over
the question of whether it is to the best interests of Spokane to grant
to the Spokane Street Railway Co. authority to haul freight cars over
their various lines in this city. The franchise asked for simply gives the
company the right to move freight cars during the night between 12
o’clock, midnight, and 6 A. M.

Springfield, Mass.—The Springfield Street Railway Co.’s
stables were lately damaged by a fire which originated from a furnace
and soon reached three barrels of oil, which exploded with deafening
report. The flames spread rapidly, but all the electric cars on the
ground floor were removed without loss. The damage to the building
is estimated at $10,000, fully covered by insurance.

Superior, Wis.—Three additional motor cars have been re-
ceived by the street railway company. These make nine new cars in
all received recently.

Toronto, Ont.—Engineer Cunningham has presented a very
large and elaborate report on the system of electric street cars to be
adopted inthe city. He visited Buffalo, Cleveland, Pittsburgh, Alle-
gheny, Washington, New York, Newark, Albany, Boston, Springfield,
and other American cities, and inspected the various systems very care-
fully. A mass of information is given in the report, and the engineer
concludes by recommending the adoption of the overhead trolley sys-
tem in Toronto. -

Vancouver, B. C.—The electric tramway to connect Vancou-
ver and Westminster has been completed and the traffic is even greater
than was expected. The electric tramway systems of Victoria and Van-
couver have been very successful and considerably extended, and a
third established in Westminster.

F. L. DaME, superintendent of the Vancouver Electric Railway,
Light & Power Co. has resigned, and has taken a position with the
Thomson-Houston Electric Co. as district engineer, with headquarters
at Portland, Ore.

Vicksburg, Miss.—The long fight between the city and the
street railroad has finally culminated in the execution of the former’s
repeated threat to destroy the road’s track. The railroad company
made no effort to stop the work by injunction, but, it is understood,
will sue for damages inthe United States Court.

Washington, D. C.—In a recent interview Seprator McMillan
of Michigan, chairman of the Senate Committee of the District of Co-
lumbia, expressed himself as opposed to the further extension of thg
overhead system in the City of Washington,
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Windsor, Ont.—When the electric railway was being built in
Windsor there was some friction between the Council and the company
about running powers on the streets,and pending a settlement the Mayor
ordered work to be stopped, and arrested four men who were subse-
quently released on bail. These men now propose to have redress, and
their solicitor has served notices on Mayor Flemming and the police
officers that they would at once begin suit for false imprisonment. They
want 5,000 damages.

Worcester, Mass.—The annual report of the Consolidated
Street Railway Co. contains the following figures : Passengers carried,
607,100 ; round trips run, 17,000; receipts, $273,000; expenditures,
$223,000; horses owned, 457, rolling stock forty-five box and forty-six
open cars.

T. FAIRBROTHER has been appointed superintendent in place of J.
B. Chapin, resigned.

Extensions and Improvements.

Atlanta, Ga.—The Atlanta Consolidated Street Railway Co.
recently voted to build a two mile extension.

Boston, Mass.—The West End Street Railway Co. have been
granted permission to extend the overhead system and lay double
tracks on Mt. Auburn Street in Cambridge. .

Chicago, lll.—The Calumet Electric Street Railroad Co. pro-
pose to extend their lines on Michigan Avenue from Kensington
Avenue to 11gth Street, west on 11gth Street to Wentworth Avenue,
thence north on Wentworth to 116th Street and east on 116th Street to
Michigan Avenue. The company, it is stated, have secured con-
sents from the owners of go,500 ft. out of a total of 155,000 ft. The
present line of the company is on Ninety-third Street.

Columbia, S. C.—A bill has been introduced to authorize the
consolidation of the Columbia Electric Street & Suburban Railway &
Electric Power Co., and the Congaree Gas & Electric Co., under the
name of ‘‘The Columbia Electric Street Railway,Light & Power Co.”

Columbus, O.—The Columbus Consolidated Street Railroad
Co. are making arranugements to largely increase their steam plant in
the near future.

Corsicana, Tex.—The Corsicana Street Railway will prob-
ably be equipped with electric power.

Dallas, Tex.—It is reported that the entire property of the
Dallas Cable Railway has been purchased by a syndicate which will im-
mediately commence work with the onject of placing it in operation.

THE Dallas & Oak Cliff Dummy Co. propose equipping their
lines with electric power.

Detroit, Mich,—An application has been made by Capt. W. H.
Stevens and Frank E. Snow for a street railway franchise over Atwater,
Griswold and Shelby Streets and Michigan, Washington, Woodward
and other avenues to Pallister Road.

Du Bois, Pa.—The street railway company intend to extend
their line to Falls Creek next year and equip with electricity.

Dubuque, la.—It is reported that storage batteries will be
abandoned on the Rhomberg line in the spring, and that overhead
wires will be adopted.

Gadsden, Ala.—The Gadsden & Attalla dummy line will prob-
ably be equipped with electric motors.

Harrisburgh, Pa.—The East Harrisburgh Passenger Rail-
way Co. are pushing their road to Steelton.

Hartford, Conn.—The Hartford & Wethersfield Horse Railroad
Co. have received permission from both boards of the Common Coun-
cil to run trolley cars been the City Hall and the East Hartford bridge.
The road bed and cverhead system are all ready for the new cars.

Malden, Mass.—The East Middlesex Street Railway Co. have
petitioned for location of double track on Main, Salem, Ferry and
other streets,

Marlboro, Mass.—The Marlboro Street Railway Co. have
asked for permission to extend their road to Hudson and Westboro.

Milwaukee, Wis.—A number of important extensions of the
street railway system here are proposed.

Muskegon, Mich.—Great improvements are to be made by
the Muskegon Street Railway Co. They are to increase their power
by the addition of a 250 H. P. engine, and a new dynamo. They con-
template extending the line to North Muskegon and making a loop
line of the Sandford Street route. They will probably extend from
Muskegon Heights to Mona Lake, providing the owners of the prop-
erty there convert it into a park.

New Berne, N. C.—It is said that the Electric Street Rail-
way Co. will extend their line to Polloksville and Trenton. It is said
that this company has paid a nineteen per cent. dividend for the first
twelve months.

New Haven, Conn.—The West Haven Horse Railroad Co.
have petitioned the Board of Public Works for permission to lay a tem.
porary track on Chapel Street from Temple Street to College Street,

Newark, N. J.—The Newark Passenger Railway Co. have been
given permission to lay tracks in South Fourteenth Street, to connect
the lines of the Rapid Transit and Orange systems. It was stipulated
that the pales should be ornamental iron ones, and that temporary
wooden poles may be used between Central and Ninth Avenues until
the latter thoroughfare is graded,

THE extension of the Rapid I'ransit railroad’s electric power house
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is nearly completed,, under the direction of Architect Albert Phillips, !

January, 1892.

anq 1,000 H. I will soon be available for electric railroad service.
This will double the capacity. The Orange extension of the line is
about completed.

Norwich, Conn.—At a recent meeting of the stockholders
and directors of the Norwich Street Railway Co. it was voted to in-
troduce electric rapid transit on their lines immediately after obtaining
the consent of the Common Council. The company intend to lease
power of the Norwich Electric Light Co., if possible, or failing in that
to set up their own plant.

Oakland, Cal.—The work of changing the Telegraph Avenue
horse car line into an electric road will probably be begun by the first
of this year.

Tue Oakland & Berkeley Rapid ‘Transit Co. are now building a
branch from Fortieth’and Grove Streets to Mountain View cemetery,
two miles long, with a double track. They are also building the road
across the Sixteenth Street marsh. They will build from Wood Street
along Eighth to Grove and from Grove to Thirteenth Street, and as
soon as they get a franchise from the City Council, which has been ap-
plied for, will extend the road from Second and Broadway along Sec-
ond to Market.

Peterboro, Ont.—The charter for the new electric road in
this city, for which there are two companies applying, includes a stipu-
lation that the company applying and obtaining it shall provide and
keep in repair eighteen inches of roadbed on either side of the track
with stone pavement.

Ottawa, Ont.—Messrs. Ailern and Soper, managers and princi-
pal owners of the electric street railway, who recently purchased the
controlling interest in the old horse car company, will make application
for an amendment to the charter to enable them to equip the line with
electricity.

Portland, Ore.—The Portland & Fairview Railway Co. have
been granted a franchise to lay down and operate a street railway on
the road forming a portion of the east boundary of the city.

Tue City & Suburban Railway Co. have been authorized to con-
struct and operate a double track road on Morrison Street from Front
to Fifteenth.

A CONTRACT has been made between the City & Suburban Railway
Co. and the promoters of the Portland & Fairhaven system, by which
the former company have bound themselves to build a line on G Street
from Fifth to Twenty-eighth, thence to Rosenthal’s place, northeast of
Mount Tabor. 2

Richmond, Va.—A petition from the Richmnond Railway &
Electric Co. asking permission to extend their road from Twenty-first
and Broad Streets along Broad to Twenty-fourth Street to connect at
both ends with the present track, has been presented to the Council.

Sacramento, Cal.—The Central Railway Co., which has pur-
chased the lines of the City Railway Co., propose to commence imme-
diately to equip all the lines with the electric system.

Saginaw, Mich.—The Saginaw Union Street Railway Co., are
having prepared plans for a new power house to be erected this win-
ter at some convenient point on the river frontand which, with en
gines, boilers and buildings, will cost about $25,000. It will be pro-
vided with four 1350 H. P engines, three Babcock boilers, and an addi-
tional 150 H. P. dynamo.

St. Cloud, Minn.—The Board of County Commissioners has
granted the right of way to the street rzilway company for laying a
track along the county road to the Great Northern shops. Work will
be commenced at once. The overhead system will be used.

St. Joseph, Mo.—The People’s Street Railway Co. are mak-
ing some important improvements in their rolling stock.

Seattle, Wash.—The Board of Trustees of the South Seattle
Electric Railway Co. have let the contract for the furnishing of electric
cars and other fittings to the Northwest Thomson-Houston Electric Co.
The present line down Commercial Street from King Street to South
Seattie, a distance of two and a half miles, is to be changed from a
steam motor into an electric line, and is to be extended up Commer-
cial to Main Street. It was proposed to have the work completed by
the beginning of this month (January).

Tacoma, Wash.—Three largely signed petitions have been
circulated in the Fourth ward asking the Tacoma Railway & Motor Co.
to extend their line to Wright Avenue.

New Roads.

Alexandria, Va.—The officers of the newly organized Alexan-
dria & Fairfax Passenger Railway are D. E. Leech, president, S. W.
Speer, secretary and treasurer. The president is a New York capital-
ist and financier. J. S. Swartz, of Philadelphia, president of the Red
Star steamship line, is also interested.

Aspen, Colo.—]. R. Pemberton of Detroit and T. J. Flynn of
this place, are organizing a street railway company.

Astoria, N. Y.—The Astoria street railroad company have
been incorporated. The road is to run from the foot of Fulton Street,
East river,to the town of Newtown, is to be two miles long and have a
double track. The capital stock is $100,000. The directors include
Edward M. Tyrrell of Brooklyn, Michael E. Conway, James Robinson
and James E. McWilliams of Long Island City, and John J. Delaney
of College Point,

Benton Harbor, Mich.—F. S. Hopkins has presented an or-
dinance asking for g franchise for the Benton Harbor Street Railway
Co '
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Brantford, Ont.—A proposition ¢ntailing an outlay of $60,000
has been submitted to the Brantford Council for the establishment of a
system of electric street cars. The company ask for exemption from
taxation for ten years and a franchise for thirty years, with the option
of purchase by the city at the end of that tiine.

Brooklyn, Md.—Curtis Bay will have an electric road in
operation from this place by April 1. [Power and car houses will be
built at Curtis Bay. A 300 H. . steam plant will be in the power
house, which will be 50X go ft. while the car house will be built of iron
60X 150 ft. .The station will be built at Brooklyn, near Acton’s Park.

Brooklyn, N. Y.—Ccnsents are being secured from property
owners in Bedford Avenue by Henry B. Buckhout and Frederick R.
Jorgenson for a street railway under the name of the Bedford Avenue
& Flatbush Railroad Co.

Bucyrus, O.—The Crawford County Commissioners have
granted a franchise to a company to construct an electric railway be-
tween Bucyrus and Galion. The work is to begin at once. C. W.
Fisher is president.

Burlington, Vt.—The Vermont Electric Co. propose to con-
struct an electric railway through the city from Winooski to the Oak
Lodge property. The overhead system will be used. The company
will use the water power at the ‘‘gorge” ncar the twin bridges, and
will furnish electric power to stationary electric motors. Four cars
will be installed at first.

Chicago, 11l.—The Chicago, West Ridge & Waukegan Electric
Railway Co. have been incorporated to operate an electric street rail-
way from Chicago to Waukegan and the state line; capital stock, $15,-
000,000; incorporators, Orrin T. Maxson; Frank H. Doland, Frederick
S. Capron and Charles Steinbess.

A CERTIFICATE of incorporation has been issued to the West Side
Rapid Transit Co., capital stock, $2,000,000 to construct elevated rail-
ways on several streets; incorporators, Oscar W. Rogers, K. L. Bald-
win and G. M. Miller.

THE U. S. Rapid Transit Co. have been incorporated with capital
stock of $35,000,000 for constructing and operating mechanical appli-
ances for rapid transit of U. S. mail, passengers, etc.

THE International Electric Railway Co. have been organized in Chi-
cago to exploit the Applegate electric railway system. The capital
stock is $2,500,000 and the officers are C. B. Holmes, president ; Henry
P. Daily, vice-president ; W. H. Applegate, treasurer ; W. S. Garvey,
secretary.

PERsSONS interested in property near Seventy-fifth Street, Chicago,
are anxious to have a street railway constructed on that street by
the Chicago City Railway Co. At a recent meetiug of property owners
it was agreed to guarantee the company $40,000 if they would build
the road.

Columbus, Miss.—The City Council have granted a charter to
a stock company to build a street railroad. The latter agree to have
everything in working order by April 1.

Columbus, O.—The directors of the new Worthington, Clin-
tonville & Columbus Street Railway Co. have elected O. W, Aldrich,
president ; F. F. Tuller, vice-president ; R. M. Weaver, secretary ; H.
C. Cooke, treasurer. The capital stock is $10,000.

Council Bluffs, la.—The Council Bluffs Transit Co. have been
granted permission to install an electric line to the Chatauqua grounds.

Delaware, O.—The council have awarded the bid for an elec-
tric street railway over the principal streets of this city to J. K. New-
comer, and have authorized the construction of a street railway.

Des Moines, la.—The Des Moines Water Power & Electric
Co. have been incorporated. The capital stock is $225,000, and the
incorporators Lowry W. Goode, Fred D. Goode and C. K. Mead.

East St. Louis, lll.—The Venice Transportation Co., East St.
Louis, with a capital of $10,000 have been incorporated.

Florence, Neb.—The Omaha & Florence Street Railway Co.
have filed articles of incorporation. Authorized capital $200,000. The
incorporators are H. G. Clark, E. H. Walker, R. H. Olmstead, Frank
E. McCoy and Owen T. Smith.

Fort Wayne, Ind.—The Industrial Park Land Co. will build a
short line on John Street to the Park. Horse power will probably be
used.

Fostoria, O.—Certain parties in Findlay and Fostoria are
quietly pushing a scheme to connect the two cities by an electric street
railway. The distance is only sixteen miles and the idea is feasible.

Galveston, Tex.—The South Texas Construction Co. propose
the construction of an electric railway.

Grand Rapids, Mich.—The Grand Rapids Electric Street
Railway Co. have asked for permission to construct an electric railway
in Spring, Louis, Campau, Fulton and Waterloo Streets and Godfrey,
Clyde, Park and Burton Avenues.

Hamilton, Ont.—C. J. Myles, one of the lessees of the Hamil-
ton & Dundas Street Railway, is forming a company to build an elec-
tric railway from Hamilton to Grimsby camp. The road will be twenty-
two miles in length and will cost $175,000 ; $75,000 has already been
subscribed, and as soon asa charter is obtained the road will be com-
menced.

Haverhill, Mass.—Charles Goss, L. J. Marston, N. Y. Ellis
and others have incorporated the Haverhill & Amesbury Street Rail-
way Co., with authority to construct and maintain a surface rajlway
with electricity or other approved motive power.

Jacksonville, 1ll.—The Jacksonville & Suburban Railway Co.,
with a capital stock of $15,000 have been incorporated to operate a rail-
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way by animal, stecam or electric power; incorporators, William S.
Hook, Marcus Hook, Francis Hook.

Lowell, Mass.—Alexander 3. Bruce of Lawrence, Charles W.
Morse of Ilaverhill, Joseph S. Brown of Lowell and others, have incor-
porated the Lowell, Lawrence & I[daverhill Strect Railway Co., with
authority to construct and operatc a surfacc railway betwecn said
cities.

Lynchburg, Va.—A charter for an electric road has been re-
quested by [PPeter J. Otey, C. M. Blackford, W. 1I. Dulancy and

others.

Marion, Ind.—D. Babst, Jr., has accepted the street railway
franchise granted by the City Council. This assures the building of
Marion's street railway.

THE Kokomo Electric Street Railway Co. have been granted a
franchise to build a street car line from Marion to Jonesboro, in Grant
County,a distance of four miles.

New Haven, Conn.—The New Haven & Allingtown Horse
Railroad is now said to be an assured thing, and unless the city put
some obstructions in the way of the purchasers of the old charter, the
work of building the road will be commenced at once. L. H. Hinman
is interested.

New York, N. Y.—Articles of incorporation were filed last
month by John W. Hyatt, of Newark, Thomas W. Alcott, Louis Adler,
Philip Payne and Benjamin Tuska, of New York, composing the newly
formed New York Electric Railway Co. They propose to construct
and operate railways of all kinds—surface, elevated and underground—
and other improvements throughout the country. The total capital
stock is provisionally fixed at $25,000.

A corPorRATION calling itself the ‘“ Harlem & Kingsbridge Railway
Co.” was organized last month in the office of Luke T. Cozans in
the Stewart Building, New York. The proposed route is asfollows:
Beginning at point adjoining the Mott Haven Depot of the New
York Central & Hudson River Railroad Co., thencealong 138th Street,
across Madison Avenue Bridge over the Harlem River, thence along
Madison Avenue to 135th Street, through 13sth Street to St. Nicho
las Avenue, through that avenue into the Kingsbridge Road, along the
Kingsbridge Road over the Harlem Ship Canal and Spuyten, Duyvil
Creek connecting with the Kingsbridge stations of the New York Cen-
tral & Hudson River Railroad and the New York & Northern road,
thence along Broadway to the city limits at the Yonkers line. Double
tracks will be used. The capital stock for the present has been fixed
at $300,000. Officers are Charles E. Runk, president ; Wm. Forster,
treasurer, and George P. H. McVay. secretary

Niagara Falls, Ont.—The commissioners of the Queen Vic-
toria Jubilee Park, have reached an agreement with the syndicate who
propose building the electric railway along the bank of the Niagara
River. This line will in time run from Niagara, on the lake, to Fort
Erie, but for the present work will be done only on the section between
Chippewa and Queenstown. The svndicate, it is said, gives a bonus of
$10,000 and agrees to pay a rental of $10,000 a year. Surveyors are
now mapping and staking out the route.

Ouray, Cal.—Articles of incorporation have been filed with
the Secretary of State for the Ouray & Ironton Electric Railroad, Light
& Power Co. The directors are Otto Mears and Fred. Walsen of
Denver, Charles Munn of Ouray, J. H. Casonova of Phillipsburg, Pa.,
and W. A. Wallace of Clearfield, Pa. The capital is $800,000. It is
said that the construction of the road will be pushed at once. Should
this road be built as projected it will be one of the most marvelous
pieces of railroad building in the country.

Philadelphia, Pa.—The Quaker City Elevated Railroad Co.
have incorporated to operate a line from the intersection of Ridge Ave-
nue and Lehigh Avenue. Length of line, twelve miles; capital stock,
$150,000. Among the directors are Edwin Mechever, J. W. Kucker
and William B. Stout, all of Philadelphia.

Pittsburgh, Pa.—The stockholders of the proposed Grand-
view Electric Railway on Mt. Washington & Duquesne Heights lately
elected directors, who chose the following officers of the road : Presi-
dent, W. B. Lupton ; secretary, F. W, Gordon; treasurer, W. T,
Bowen. About $20,000 of stock has been subscribed for and steps will
be takenat once to get a charter.

Bora branches of Councils have passed the ordinance giving the
West End Passenger Railway Co. an almost exclusive right to build
street railways in the West End.

Pomona, Cal.—The Pomona & Ontario Electric Railroad will
be begun next spring. The electric system will be used, the current
being generated by water power.

THE Pomona Electric Power Co. have sold stock to the amount of
$275,000.

Portsmouth, Va.—The Portsmouth Electric Railway Co.
have applied for a charter, with Virginius Butt, A. J. Phillips, Edward
Mahoney and others as corporators. The capital stock is to be not less
than $10,000 nor more than $100,000.

Richmond, Va.—The Petersburg Street Railway Co., with a
capital of $100,000, has been incorporated by George Beadle, Alexander
Hamilton, Augustus Wright, and Walter S. Phillips.

St. Augustine, Fla.—The bond to guarantee the construction
of the street railway here has been filed with the mayor.

San Francisco, Cal.—At the meeting of the Board of Super-
visors lately an order was finally passed granting Irwin C. Stump, P.
N. Lillienthal, Abner Doble, W. R. Hearst, William Hollis and others
a franchise to build and maintain a street railroad from Mission and
Sixth Streets, down Sixth to Brannan, along Brannan to Eighth, along



Eighth to and across Channel and Townsend, and so on along various
thoroughfares to Railroad Avenue and Sixteenth Street in South San
Francisco.

ELEcTRIC Railway Development Co.,of San Francisco have been in-
corporated witha capital stock of $500,000. Directors: Dr. De Witt,
Clinton Moore, George T. Dunlap, J. W. Dunlap, William M. Fitz-
maurice and Ira V. Hitchcock.

THE San Francisco & Eastern Railway Co. have been incorpo-
rated for the purpose of operating a steam or electric railway from
Alameda through El Tejon Pass to Rogers, a distance of 380 miles.
The capital stock is $14,000,000. J. R. Howell is the principal stock-
holder.

Sandusky, O.—An application for permission to build an elec-
tric street railroad from Soldiers’ Home in Sandusky to Milan was pre-
sented to the Erie County Commissioners last month. The applica-
tion was signed by H. C. Post, George Barney, W. H. Gilcher, J. C.
Gilchrist, G. H. DeWitt and others.

Shanandoah, Pa.—The work of building the Mahanoy City,
Shenandoah, Girardville & Ashland Electric Railway has been com-
menced. This line will be about eighteen miles in length and will con-
nect the four towns. The contract for the building of the power house
foundation has been awarded to August Kudel of Mahanoy City.

Staten Island, N. Y.—The Port Richmond & Prohibition
Park Electric Railroad Co. have been incorporated, with a capital of
$50,000, for constructing a surface road about two miles in length.
The largest stockholders are E. D. Clark of New Brighton and Isaac
K. Funk of Brooklyn.

Steelton, Pa,—An electric strect railway from Steelton to Mid-
dleton is now an assured thing. All the necessary stock has been sub-
scribed and the negotiation closed for the right of way over the turn-
pike. Application for a charter will be made at once, and the work of
constructing the road commenced as soon as possible. The road is ex-
pected to be finished by April 1, 1892.

Velasco, Tex.—An electric railroad will be built here by the
Velasco & Surf Side Railway Co.

2 2o

- Equipment Notes.

J. F.Barry & Co. of New York City, have recently been ap-
pointed consulting and constructing engineers of the Atlantic Avenue
Street Railway Co., Brooklyn, N. Y.

S. A. Day of New York has issued a circular to the public stating
that Mr. W, H. Eckert has been appointed general agent for the sale
of the well known Day Kerite insulated wires and cables.

The Newburyport Car Manufactnrlng Co, of Newburyport,
Mass. , have just finished five electric snow plows for Worcester, Mass.,
and three for Lawrence, Mass. Mr. James F. Shaw of this company
has invented a self-lubricating trolley wheel, which is said to have a
great many desirable features.

Chas. A. Schieren & Co., of New York, have recently shipped
to the Franklin Electric Co., of Franklin, Pa., a twenty inch, perforated,
electric, double ply leather belt. This order is a strong endorsement
of the results attainable by the Schieren belts since the Franklin com-
pany have already a number of perforated electric belts in their
works.

The Lewis & Fowler Manufacturing Co., of Brooklyn, have
moved into their new building at 29 Walworth Street. The offices of
the company occupy half of the entire second floor and are exceed-
ingly commodious as well as very inviting. Arrangements seem to
have been made for every department of this extensive company, and
each person has been provided for, A view of the works of the Lewis
& Fowler Company can be obtained from the rear windows of the new
building.

The American Electrical Works of Providence, have sent to
their many customers and friendsa memento of the holiday season,
consisting of an illuminated card, to which is attached a fir twig and
minute cornucopia. Upon the card is printed the following message,
““Xmas 'gr. We deeply regret that it is impossible for our many cus-
tomers to be present with us at our Christmas festivities, but remem-
bering and desiring to be remembered, we send a twig from our
Christmas tree.”

The Lee Composite Manufacturing Co. of New York are doing
an excellent business in the sale of their products for railway use. The
requirements to be met in a durable roof for smith shops and similar
classes of railway buildings, has long been the aim of roofing experts.
Acids and gases are constantly at work from the underside, while the
atmospheric changes from without add to the difficulties. These condi-
tions, however, seem to be fully met in the permanent brand of the
composite manufactured by the Lee Composite Co. for this special
purpose.

The Jewell Belting Co., of Hartford, Conn., have received the
order for a sixtyinch double belt and four sixteen inch double dynamo
belts for the new station of the Newark Rapid Transit Co. of Newark,
N. J.; also an order for two forty-eight inch, three ply belts ror elec-
tric work. Their factory is very busy in the department for driving
belts, and the following is a list of belts now in process of construction
besides the ones mentioned above: 310 ft. of twenty-four inch
double, 620 ft. of thirty inch double, 325 ft. of thirty-two inch double,
110 ft. of forty-inch three-ply, and seventy feet of twenty-six inch
three-ply.

The Perfection Oil Purifier Co. of New York, have a purifier
which is pushing to the front and they are consequently doing a thriving
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business. The simplicity of their device is attracting the attention of
users of oil and commending itself as a most practical solution of the
question of purifying and saving dirty oil. All they ask isa trial to
convince any doubters. Among their latest sales are purifiers to the
Richmond Railway & Electric Co., Richmond, Va.; Allegheny County,
Electric Light Co., Pittsburgh, Pa.; Edison General Electric Co.,
Schenectady, N. Y.; New York Life Insurance Co., New York ; Post-
office, Chicago, and others.

The John Stephenson Co., Ltd., of New York, have in their ex-
tensive factory cars for all parts of the world, almost. Among the
shipments soon tobe made are some cars for Mexico and Venezuela.
Among the electric cars which this company are at work upon are a
number for the Second Avenue line of Pittsburgh, Pa. The order for
these was given November 21, and the first installment of five cars
as shipped on the 22d of the following month. Among the cable
cars in the works of the Stephenson company, are some for the Wash-
ington & Georgetown Railway Co. This order is for seventy grip
cars, and one partly built shows that they will contain six benches, and
will present a handsome and substantial appearance.

The Watts-Campbell Co., of Newark, N. J., have recently
closed a contract with the William Clark Co., spool thread manufact-
urers of Pawcatuck, Conn., for a pair of twin tandem, compound, con-
densing engines with cylinders 22)(40)X60. These engines are capable
of developing 1,200 H. P. The fly-wheel is twenty-six feet in diameter,
101 in. face, and is turned for four belts. The Watts-Campbell Co. are
also building three tandem compound engines of 300 H. P. each for the
Lynn & Boston Railway Co., and three tandem of the same dimensions
for the Harlem Bridge, Morrisania & Fordham Railway Co., of New
York, and two for the Trenton Electric Railway Co., of Trenton, N.
J. The engines of this company are attracting much attention in the
street railway line.

The Reliable Manufacturing Co., 53 State Street, Boston, have
completed their large factory in Everett, Mass., and are now ready to
fill all orders promptly for their celebrated Reliable sand box, which
is claimed to be superior to any on the market. It has been adopted
by many of the leading car builders and street railway companies in
the country, and is rightly named, for it is reliable and can be de-
pended upon to do the work required at any time.with either wet, dry,
coarse or fine sand. It is also very convenient to use in distributing
salt. The Reliable Manufacturing Co. also manufacture the Collett
ratchet brake. This is the only brake that does away with the revolv-
ing of the handle both in setting and letting off the brake. It embodies
the elements of simplicity, facility of adaptation to any style of car
without change in conditions, and unites strength with efficiency.

The Wightman Electric Co. of Scranton, Pa., have made a most
satisfactory record in electric railway work during the past year, and
the reports from the railroads using their system have been of a very
gratifying character. During 1891 the Wightman company have taken
contracts for a large number of car equipments for roads in Scranton,
Easton and Altoona, ’a., Wheeling, W. Va., North Attleboro, Mass.,
Auburn, N. Y. and Cleveland, O. Besides their contracts for motors,
the Wightman company have done an immense business in electric
street railway supplies, their sales of the Wightman standard trolley
wire insulators for the past year footing up in the thousands. The
Wightman speed controller is also being rapidly adopted by many
roads in connection with some of the other well known street railway
systems. They say that the prospects for a splendid business during
1892 are most encouraging.

The Stillman Light Railway Development Co., of Provi-
dence, R. 1., send us word of a test of th eir system, described in a re-
cent issue of this JoURNAL. The rail system, during the test, was in-
serted in a short section of the main line of the Wood River Railroad
at Hope Valley, R. ., where, sixteen times a day, it was subjected to
the wear of trains drawn by twenty-two ton locomotives. The results
of the test were quite satisfactory, testimony showing that the locomo-
tives ran very smoothly over the track. The system, as will be remem-
bered, is a compound one and consists of a steel rail resting on a split
wooden stringer. Ties are placed seven feet between centres. The
wooden stringer employed before being diagonally split has a size of
66 ins, the weight of rail being twenty-four pounds per yard.
The stringers and rails break joints alternately so that a practically
continuous rail is presented to wear.

H. Ward Leonard & Co. are licensing various manufacturing and
construction concerns under Mr. Leonard's recently patented system of
motor regulation. The basis of the license is a charge of $2.50 per
kilo-watt (roughly per horse power) in the motor. The royalty charge
is not an annual charge, but is paid once for all in each case. Win. Sellers
& Co. have taken license under Mr. Leonard’s patent on this basis,
they agreeing to use the method upon all electric cranes they build in
the future, during the lite of the patent. The royalty is so small that
the method will, no doubt, be rapidly introduced wherever it is appli-
cable. I1. Ward Leonard & Co. have secured the contract for” wiring
the Alail & Express building for 3,500 incandescent lamps, acting as
sub-contractors under the Waddell-Entz Electric Co. They have also
received an order from Wm. Sellers & Co., of Philadelphia, for two
forty 1. P. motors for use upon traveling cranes. The motors are to
be supplied under rigid specifications, as to dimensions and perform-
ance.

The Ball Engine Co. of Erie, Pa.,include the following ina list of
their late shipments : Lawrence Gas & Electric Light Co., New Castle,
Pa., one 150 H. P. single cylinder; Attica Electric Light Co., Attica,
N. Y., one eighty 1. P. single cylinder and one fifty H. r.; Citizens’
Electric Light Co., Braddock, Pa., one 150 H. P. single cylinder;
Youngstown Electric Light Co., Youngstown, O., one 350 H. P. Cross
compound , Pittsburgh & Birmingham Traction Co., Pittsburgh, Pa.,
one fifty 1. p. single cylinder ; Calif. Electric Light Co.,San Francisco,
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Cal., onte 300 1. r. Cross compound ; Claremont Electric Light Co.,
Clarcmont, N. H., one cighty 11. p. single cylinder; Johnstown Iilec-
tric Light Co., Johnstown, I’a., one 200 11. r. single cylinder ; Abington
& Rockland Electric Light Co., North Abington, Mass., one 100 II.
p. tandem compound : Edison General Electric Co., New York, two
fifty 1. p. single cylinder ; Union City Electric Light Co., Union City,
Tenn., onc eighty 1. p. single cylinder; Brush Electric Light Co.,
Cleveland, O., one thirty-five n. r. single cylinder; Loraine Electric
Light Co., Loraine, O., one 100 11. P. single cylinder.

W. R. Fleming & Co.,of New York City, representing the
Harrisburg Foundry & Machine Works, are installing the ‘‘Harrisburg”
Ide and Ideal engines as well as complete plants in many localities.
The following are a few of the recent orders they have taken: For the
H. W. Johns Manufacturing Co.’s new factory. South Brooklyn, two
125 H. P. horizontal,steel,single return-tubular boilers; Phillip Daly's
Fennsylvania Club louse, West End, N. ]., a complete plant of
sixty H. P.; Dunellin Electric Light Co., Bound Brook, N. J., com-
plete plant of thirty-five . p., Mr. Luther C. White, Waterbury,Conn.,
one 25 H. P. ldeal engine; lotel “Marlborough,” New York, one 100
H. p. ““Ideal’” enginc; Mr. Jacob Rothchild, New York, one 35 H. P.
Ideal; Hotel “*Endicott,” New York, two 100 H. P. Ideal engines. All
of these contracts for engines were made with most rigid guarantees
that the engines would run noiselessly and without vibrations. These |
people are making a specialty of this class of work, appreciating how
important it is that there should be no noise or vibration whatever in
plants for hotel and apartment house service.

The Page Belting Co. of Concord, N. H., with stores in New
York, Boston, Chicago and San Francisco, are nioving on with their
business in the usual manner, increasing in all departments and report
that among the large belts which they have recently shipped is one to
Richmond, one to Madison, Me., and one to the Natick Electric Lignt
Natick, Mass. Of their Acme link belts, among the street railway
companies to which they have shipped during the past month, have
been the following ; the Chattanooga Electric Railway Co., Chatta-
nooga, Tenn ; Shamokin Electric Street Railway Co., Shamokin, Pa.;
People’s Street Railway Co., Scranton, Pa. In the export business they
have shipped to Havana, Russia, Brazil and Carraccas. Of their Eureka
dynamo belts, which is a double leather belt, slotted, they have ship-
ped among others to the following electric companies: Austin Water,
Light & Power Co., Austin, Tex.; Xenia Electric Light Co., Xenia,
O.; Danbury & Bethel Gas & Electric Light Co., Danbury,Conn.; West
End Street Car Co., San Antonio, Tex.; Home Electric Light & Steam
Heating Co., Tyrone, Pa.; Shamokin Street Railway Co., Shamokin,
Pa.; Johnstown Electric Light Co., Johnstown, Pa.

The Thomson-Houston Electric Co. of Boston, have a business
which never seems to grow less, but is constantly increasing. Their rail-
way supply department is now thoroughly established and meeting
with great favor, and is prepared to furnish supplies of every descrip-
tion for electric railways, for line construction, car equipment and
power stations. A number of railway companies have already mani-
fested their appreciation of this new department, and express them-
selves as highly gratified at being able to obtain any particular device
promptly forwarded upon receipt of order. The company have ample
facilities for manufacturing the supplies they furnish, and many of the
devices are the outgrowth of long experience in railway work and re-
present the latest inventions and improvements in their particular line.
The large stock room which was secured for the supply departmenta
few months ago isnow filled with a very complete stock of railway sup-
plies. Among the latest additions to the line of supplies is a steel
gong or bell for cars, which the company guarantee to replace when-
ever one is broken, Mr. E. P. Morris, who is well known in connec-
tion with electrical work, and whose experience in street railway
construction and operation renders him eminently fitted for the position,
is in charge of this department, and is surrounded by a force of ener-
getic and competent assistants.

The Berlin Iron Bridge Co., of East Berlin, Conn., have recently
closed a contract with the Dry Dock Engine Co., of Detroit, Mich., for
a new fire-proof modern machine shop to enable them to build the larg-
est engines with the least expense and the quickest possible time. The
machine shop when complete will be one of the finest on the great
lakes and will compare favorably with any in the country. The plant
will have modern appliances, such as electric cranes, two of twenty tons
capacity running the whole length of the building, new machinery,
electric lights,etc. The shop will be 201 ft. long X 66 ft. in width
overlapping the present quarters which will be torn down. The main
portion of the building will be 200 ft. long, thirty-seven feet wide and
fifty feet high in the clear, the two electric cranes running the whole
length with thirty-eight feet of clear space above the floor. Large
windows will be placed along the sides giving abundance of light, and
skylight with twelve feet of clear glass will run along the whole roof.
Three galleries twenty-eight feet wide will open out of the main shop,
extending its entire length. The first two will be occupied by light
machinery benches, and the top gallery will be arranged for the storage
of patterns. Work on the new building will be begun immediately.
Two-thirds of it will be erected in eight weeks and completed in ten.
The remainder will be completed as soon thereafter as the old shop can
be cleared away.

The Engineering Equipment Co., of New York, report some
recent sales of Habirshaw wire aggregating 59,000 ft. showing that
they are now considered in a position to handle this well-known wire
at manufacturer’s prices. In the line of span and guard wire they had
sold up to December 18, the enormous quantity of 310,320 ft. to import-
ant railways now being constructed. They have also recently shipped
nearly 60,000 ft. of hard fibre pipe, the sale of which they control, to
points in New York, Pennsylvania and Tennessee. There are over {
300,000 ft. of this pipe laid in Philadelphia, Buffalo and Detroit.
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Among their customers in this line they number the New York Central
& Hudson River Railroad Co. who use it to carry their signal wires,
Reports reccived recently by the Enginecring Equipment Co. show
conclusively that every foot of the pipc now laid is giving full satisfac-
tion. Some of this pipe has been down three years. Reccent ship-
ments by them of Anderson’s electric railway specialtics number 2,987
“ Atna” insulators ; 150 ** Boston” trolleys, complete ; of Anderson
pull-offs, 536 ; terminals, 405 ; tree insulators, 925 ; hangers, 1,595; also
miscellancous shipments in considerable quantities of other Anderson
specialties.  All of the above were additional to direct factory orders.
Besides these shipments the Engincering Equipment Co. report the
following : 310 clips, 1,500 eye bolts, 7,500 rail bonds, 4oo turnbuckles
500 bond clamps, 625 trolley ecars, 150 curve insulators, 430 trollecy
bells, etc. The electric railway specialties of this company are pecu-
liarly reliable and they will not knowingly commend nor sell chcap
materials.

WESTERN NOTES.

The Knapp Electrical Works of Chicago, are receiving substan-
tial orders from railway companies for feeder wire and general sup-
plies.

Chas.Munson & Co.,of Chicago,have recently furnished three sixty
inch belts, each 127 ft. long, for the Louisville Electric Light Co., to
take the place of belts of another manufacture.

The Illinois Steel Co., at their South Chicago works, produced
during November 34,338 tons of steel rails, which is stated to be the
largest output for a month in the history of the plant.

The Electrical Supply Co., of Chicago, are now making their
own rawhide pinions. The company announce that a decided reduc-
tion has been made in the price of the Boston trolley and its parts, so
that it does not now cost materially more than other trolleys.

The Patton Motor Car is operating successfully at Puliman, 11,
Thomas Saunders, general manager of the Patton company, says that
three new cars will soon be built. They will be different in design from
that of the present car, but no changes in mechanism will be made.

The Western Electric Co. of Chicago, have furnished for the
Toledo Consolidated Street Railway Co. an electrical equioment for
two cars now being operated upon the lines in Toledo. The motor is
gearless and of the Eickemeyer type. The armature is a drum with
seventy-four coils. The cars will be thoroughly tested on the Toledo
system before additional motors are made by the Western Electric
Co.

A. G. Hathaway, of Cleveland, O., manufacturer of the Hatha-
way patent transfer table, turn-table, etc., sends us word that among
his latest contracts is one with the Riverside Worsted Mills, of Olney-
ville, R. L., which is the largest plant of its kind in the United States.
His wheel press, described in another column of this issue is also meet-
ing with a wide demand. The Hathaway appliances are now gener-
ally recognized as standard and essential parts of most street railway
equipments.

The Shultz Belting Co., of St. Louis, number among their re-
cent sales two woven leather link belts to the Citizens’ Electric Rail-
way Co., of Decatur, Ill.; one flat, forty-eight inch, double belt to the
Municipal Electric Light & Power Co., of St. Louis, who installed
a similar belt nineteen months ago, and two double belts, one thirty
inches wide and 175 ft. long, and the other thirty-six inches wide and
210 ft. long, at Clinton, Mass. They have also supplied a number of
other prominent manufacturing companies with belting recently.

The Columbia Incandescent Lamp Co., of St. Louis seem cer-
tainly to manufacture an electric lamp which is satisfactory for street
railway use, if the many orders which they have on hand is any indi-
cation of the satisfaction which it gives in practice. This company
write us that their factory has been running day and night for the last
thirty days in order to supply the large demand for the lamp,although
they have not a single traveling agent engaged in soliciting ordres.
The special claims made by this lamp company for their lamp are long
life, combined with high efficiency and full candle power.

The Detroit Electrical Works of Detroit, Mich., have closed a
contract for five additional thirty H. P. equipments with the People’s
Electric Railway Co.. of Springfield, Ill. This road was equipped by
them in the spring of 18gI with ten 30 H. P. motors, two additional
equipments being purchased later. The present order makes a total of
seventeen complete equipments for this road. Another recent contract
by the Detroit Electrical Works is with the Kokomo Electric Railway
Co., and is for five cars and one 8o kilo-watt generator of the type
*‘B,” the same which has done such good service at Nashville, Tenn.,
Gloucester, Mass., and South Chicago, Ill.

The American Car Co., of St. Louis, only recently established,
is already making rapid progress. Their works, which are very large
and complete, are thoroughly equipped with the most improved
machinery and all modern appliances for handling a large business.
This American company is at present busy on an order of 180 cable
cars for the Washington & Georgetown Railway Co., of Washington,
D. C., and their second order of thirty cars for the West Division
Street Railway, of Chicago. This company report the outlook for the
new year very promising, and they are receiving every encourgement
from their railway friends. Mr. Wm. Sutton is president and Mr.
Emil Alexander secretary. We wish them every success.

The Electric Merchandise Co., of Chicago, are, as usual, busy
with their many orders. Good words spoken for a number of their
specialties are coming in from many roads. Brand’s steel wire track
broom holders, Wardwell’'s track broom holders, Pratt’s portable
fare registers, and Burton electric heaters, are meeting with large
sales. The latter have been placed upon electric roads in the following
places the past month: Ottumwa, Iowa ; Reading, Pa.; McKeesport,



Pa.; Cleveland, O.; Lincoln, Neb.; Martinsburg, W. Va.; Salt Lake
City, Utah; Sioux City, lowa; Marquette, Mich.; Wheeling, W. Va.;
Quincy, Ill; Williamsport, Pa.; St. Louis, Mo,; Ottawa, Can.;
Wilkes-Barre, Pa.; Shamokin, Pa.; Bloomington, Ills,

The Pond Engineering Co., through their Chicago offices have
recently closed a contract with the American Express Co. to install a
120 H. P. engine of their make in the building of that company. They
have also closed a contract with the Laclede Gas Light Co., of St.
Louis, for two 250 H. P. compound, condensing, Armington &
Sims engines, with Blake pumps, and independent condensing appara-
tus. This work was awarded, after strong competition from all the
leading high speed engines, to the Pond Engineering Co., who will
put in the foundations and superintend the installation and starting of
the plant. 1t is expected that one of these engines will be in operation
by January 1, 1892, and the other shortly thereafter. The first engine
will be belted direct to a 2,500 light alternater. The foundations will
be carried to solid rock.

The Thomson-Houston Electric Co., through their Chicago
office,have just closed a contract with the Benton-Bellefontaine Railway
Co., St. Louis, for the equipment of thirty cars with two motors each,
of the latest improved type, known as the W. P., or water proof. The
contract also includes the furnishing of three 333 H. P. compound
wound generators of the Thomson-Houston manufacture, and it is un-
derstood that the railway company will do everything that is required
to make this installation model, complete and perfect in every respect.
The Thomson-Houston Co. have their electric railway equipment in
exclusive use in St. Louis on the following roads: St. Louis & Subur-
ban, Union Depot, Mound City, Missouri Railroad, Suspension Bridge
& East St. Louis, and it is now generally conceded that St. Louis has
more Thomson-Houston electric railway apparatus in use than any
other city in the United States, with the exception of Boston.

The Laclede Car Co., St. Louis, find themselves with plen‘y of
orders at the beginning of the new year. At a recent visit of our rep-
resentative he found them busy on the order of 375 cars for the Third
Avenue (N. Y.) Railway Co. Two specimen cars of this order have
already been delivered and are reported to be highly satisfactory to the
Third Avenue company. These are models in every way of the latest
improved street cars. They are thoroughly fitted and finely finished
inside. There are tobe 200 closed and 175 open cars. The closed cars
are finished inside with mahogany and bird’s eye maple, and are to be
equipped with Baltimore trucks and running gear. The open cars will
be equipped with the McGuire truck. The Pintsch system of gas light-
ing is used, which will add greatly to the appearance of the car when
lighted, as well as to the comfort of the passengers. The Laclede com-.
pany are improving their works and adding to their facilities, anticipat-
ing an unusually large amount of work during 1892, which they are in
thoroughly good shape to handle.

The Electric Merchandise Co., of Chicago, have nearly com-
pleted the arrangements of their new offices at 11 Adams Street, which
are pleasanter in every respect than the old quarters, having more
room, light and better ventilation. The old location is still advantag-
eously utilized for the storage and shipping of the lighter stock. A
full line also of all their well known electric railway supplies is exhib-
ited upon the ground floor. This company have received a letter from
the Allentown & DBethlehem Rapid Transit Co., of Allentown, Pa.,
requesting the shipment of eight more heaters with switches, and stat-
ing that the heaters at present owned by the company are giving excel-
lent satisfaction and are liked by the patrons of the road much better
than the stoves. Orders have also been received from the Benson &
Halcyon Heights Railroad Co., Omaha, Neb.; Edison General Elec-
tric Co., Portland, Ore. ; Maschinenfabrik Oerlikon, Oerlikon bei
Zurich, Switzerland; Newburyport & Amesbury HHorse Railroad Co.,
Newburyport Mass. ; Warrensburg Electric Light Co., Warrensburg,
Mo. It is interesting to note that the Aspen Mining Co., Aspen Colo.,
have ordered four sets of electric heaters for use in the company's
motor stations.

The Pullman Palace Car Co. are turning out an immense num-
ber of cars at their shops at Pullman, [ll. One of their street railway
orders is for twenty cars for the City & Suburban Railway Co. of
Portland, Ore. These cars will be delivered in sixty or seventy days.
The Pullman company are now finishing one of their new double deck,
centre vestibule cars for the City Traction Co. of Philadelphia. This
style of car with its novel features promises to become very popular with
street car companies. The one tried on the West End Railway of Bos-
ton has proved so extremely satisfactory that the railway company are
thinking of purchasing a considerable number of these cars. In fact,
they have requested figures from the Pullman company for the supply
of 100 of these cars. The Pullman company will also furnish six
motor car bodies for the Jacksonville(Ia.) Electric Railway. The cars
will be finished in mahogany. The car which was built for the Judson
Pneumatic Co. is now in operation at Pullman. The works are turning
out large numbers of cars for steam railroads. One of the recent orders
was for 4,000 freight cars and 100 passenger coaches for the Philadel-
phia & Reading road. When these are completed the Pullman com-
pany will have built 14,000 freight cars for the company. Twenty
chair cars are to be built for the C., B. & Q., and the same number for
the Rock Island road. For the Chicago & Eastern lilinois twenty-
five ordinary passenger coaches are building.

The Central Electric Co., of Chicago, have just taken the agency
for Illinois, Missouri, Nebraska and Indiana for the Interior Conduit
& Insulation Co., and will carry in stock at Chicago, St. Louis,
Kansas City and Omabha, a sufficient supply to meet the demands of
the business. This is a very important agency, and the Central
Electric Co. can be congratulated in securing it. Since taking the
agency the company have secured an order for 50,000 ft. of one size of
tube. It has started in well. Since undertaking the handling of elec-
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trical supplies, the Central Electric Co. report a very considerable in-
crease in this department of their very large general electrical supply
business. Electric railroad men are coming to understand that they
can get their goods promptly from this company, who carry a large
stock, enabling them to make shipments promptly. The Central Elec-
tric Co. are headquarters for a number of first-class specialties, among
which might be noted the porcelain break insulator, giass, high resis-
tance insulator, special Candee feed wire, trolley hangers, etc., etc.
Occupying a building of some 20,000 sq. ft. area, not one foot of which
can be spared on account of the large stock constantly carried, this
company assure their,customers promptness in filling orders, and cour-
teous treatment. This company have taken the agency for the Wash-
ington carbon and will carry a large stock, These carbons are de-
signed tor botn high and low tension systems. They give long life
and are perfectly straight and uniform. Shipments will be made from
the Central Electric Co.’s stock and at factory rates.

2 g

A New Company.

The Wheeler Condenser & Engineering Co. have recently filed
articles of incorporation with the Secretary of State, at Trenton, N. ]J.
The company havc bought out the entire plant and business of the
Colwell Iron Works, at Cateret, N. J., which is one of the
largest concerns in this country manufacturing vacuum pans, and
special machinery for sugar refineries, salt works, condensed milk fac-
tories, etc. !

e S —

Annual Mecting of The Burton Electric Co.

At a meeting of the Board of Directors of the Burton Electric
Co. held December 15, at Richmond, Va., it was stated that since W.
R. Mason of Chicago had become president of the company over 1,000
Burton heaters had been shipped. Eighty-five roads, it was also men-
tioned, were at that time using the heater, though at present the nuin-
ber is over 100.

A resolution was unanimously adopted expressing their en-
tire appreciation and satisfaction of the zeal manifested by Mr. W. R,
Mason, president of the company, in the management of its affairs.

®
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A Company Goes Into Liquidation.

The Equitable Engineering & Construction Co., Philadelphia, an-
nounce that on the 1st of January they will go into liquidation. Their
business for the past year has been a profitable one, but the active mem-
bers of the concern wish to get out of the construction business. Mr.
Ashton Hand has accepted a position as superintendent of the De-
troit Electrical Works, and Mr. W. A, Stadelman wishes to devote his
time for the present to his interests in Bristol, Tenn., which consist of
the Rristol Belt Line Railway, and the Bristol & East Tennessee Rail-
road, in both of which he owns a controlling interest. The company
advise us that they retire from business with everydebt paid and a
good balance to be distributed asa dividend to the stockholders.

e 4 @ > W——————

The Astoria Eleetrical Manufacturing Co.

The Astoria Electrical Manufacturing Co., has been organized
with a capital of $500,000 for the manufacture of electrical machinery
and apparatus, especially stationary and railway motors. The com-
pany have secured the ownership of the various patents upon improve-
ments in electric railway motors which have been granted to Mr. W. M.
McDougall and Mr. John Boothby. These patentscover a wide range.
Offices have been taken at 14 Dey Street, New York. The officers of
the company are as follows : President, Conrad N. jordan; vice-presi-
dent, William Steinway ; treasurer, Herman Ridder : secretary, Chas.
W. Spear; general manager, W. M. McDougall. Directors: William
Steinway, Edward Uhl, Egerton R. Burpee, Herman Ridder, Conrad
N. Jordan, W. M. McDougall, Chas. W. Spear.

—— ¢ @ > C———

A Chapter on Raw Hide.

It is a fair presumption that since gearing was first employed a
desire has existed aud efforts have been made to secure for it the im-
portant combination of noisclessness and durability. That this has at
last been accomplished by the raw hide gearing is shown by the testi-
monials published by the New Process Raw Hide Co. from a cloud of
witnesses, including eminent engineers, machinists and many street
railway companies.

The din, rattle and racket of metal gearing used on many electric
motor cars is accountable for a great part of the hostility to the exten-
sion of old and the building of new lines, and was one of the points
recently most vigorously urged in opposition to electric cars for Brook-
lyn. Yet this noise is not a necessary adjunct to the conveniences and
comforts which electric street cars alone provide, since the problem of
how to ‘‘stop that noise’” was solved when a way was discovered by
which raw hide, without injury to its life or fibre, could be compressed,
hardened and so treated that in the form of a gear or pinion it will do
the work of steel. Such a process the New Process Raw Hide Co.
claim to have, and that their gears and pinions have been doing active
service on motor cars and in machine shops for the past three years.

The charge cannot be made that ‘‘these roads have no grades,”
and that ‘“the conditions are all favorable.” On the Federal Street
& Pleasant Valley Passenger Railway, Allegheny, I’a., on the People’s
Railway of Scranton, the grades are remarkably heavy and frequent,
the curves sharp, traffic heavy. Yet on these lines the gears in question
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have been doing eflicient service for the past two years and more; and
on many others where the conditions are the opposite of favorable.

The following claims are made for them: They have the strength
and cndurance of steel; they are noiscless; they do not require lubri-
cating, hence a saving of oil and labor; cleanliness is an accompani-
ment, no oil being used; they greatly reduce vibration, prolonging the
life of the armature wires; they do not wear the gears with which they
mesh-——cannot possibly strip or otherwise injure them; are free from
flaws.

—— et <@ W —
New Publications.

New Stories Boiled Down for Busy Men. This is the titlc of a
small circular issued by the Eureka Tempered Copper Co. of North
East Pa., which contains, besides a few remarks about the tempered
copper manufactured by this company, a number of very flattering
testimonials from former and present customers.

A Few Testimonials; issued by the Burton Electric Co., and
their selling agents, the Electric Merchandise Co. This circular gives
a few of the many testimonials received by those two concerns from
street railway companies, recommending the well known Burton elec-
tric heaters. The names of many prominent street railway companies
appear as users of this appliance.

Combined Snow Sweeper issued by the Thomson-Houston Co.;
This handsome publication which forms No. 1,001 of the bulletins of
information issued by the Thomson-Ilouston Electric Co., is descrip-
tive of the Thomson-Houston electric snow sweeper, shown at the
Pittsburgh Convention and already illustrated in these columns. Three
handsome engravings besides small cuts are given in the pamphlet, as
well as a statement of the different types manufactured and the net
prices to the customer,

Catalogue of Street Railway Cars issued by the St. Louis Car
Co., of St. Louis, Mo  This very handsome and carefully edited cata-
logue presents types of the many cars for cable, electric, horse and
steam roads, manufactured by the St. Louis Car Co. The principal
dimensions of each style of car are given with the illustration. The
catalogue also includes a view of the St. Louis Car Co.’s electric
snow plow, of their many types of trucks, car appliances, etc. The
productions of this company are widely recognized as models of care-
ful construction and intelligent workmanship.

Eighth Annual Report of the Bureau of Statistics of Labor in
New York for the Year 1890. Submitted in 1891 by the commis-
sioner, Charles F. Peck. In this volume of nearly 1,200 pages a great
deal of space is occupied with the discussion of many‘‘labor questions,”’
Among these the eight hour day question takes up many pages and a
variety of opinions, more or less logical;are quoted in favor of it by
the commissioner. But four pages are devoted to the condition of
street railway employes. The wages of drivers and conductors for a
day of twelve hours seems to vary from $1.50 to $2.00. A more com-
plete statement on the question of wages was given in the Sixth An-
nual Report.

The Monthly Record of Facts and Figures about Electric Rail-
way Work; published by the Edison General Electric Co., Edison
Building,New York. This publication, issued by the railway department
of the Ediscn General Electric Co, is a new departure, and will contain
information concerning the improvements which are from time to time
made in the Edison system for electric railways, as well as important
facts relating to the numerous electric railways which are being oper-
ated throughout the country. The first two numbers which have been
issued present much interesting matter, and show that the railway de-
partment of that company is enterprising, pushing and bound to get
its share of the business.

Report of the Board of Railroad Commissioners of the State
of New York on Strains on Railroad Bridges of the State for 1891.
Issued by the commissioners. Within a year from the establishment
of the Board of Railroad Commissioners of the State of New York in
1883, it became evident that some measures should be taken to secure
a more accurate report on the strains brought to bear on the members
of the different railroad bridge trusses. For this reason a special
department was organized and details are now obtainable of each
railroad bridge in the state. The total number thus examined is
about 25,000 not including the structures of the New York elevated
railroad, the strains of which have also been calculated. 669 bridges
have been criticised by the board, of which 535 have been repaired by
the various companies and 134 entirely rebuilt.

Annual Report of the Postmaster General of the United
States for the Fiscal Year Ending June 30, 1891. This exhaus-
tive report sent to the President under date of November 30, 1891,
covers 181 pages and contains much interesting information as well as
a number of valuable suggestions and recommendations for the improve-
ment of the service. Under the title Utilizing Street Cars in Cities, Mr.
Wanamaker describes briefly the plan proposed in St. Louis, which we
give more fully in another column. He also makes mention of the
use of the inter-urban electricline at St. Paul and Minneapolis for car-
rying the mails, and recommends the use of electric cars in other
towns for this service. As an example of a point where, he thinks, the
electric cars could be utilized to advantage, the city of Wheeling, W.
Va., is cited, from which place the towns of Benwood, Bellaire, Mar-
tin’s Ferry and Bridgeport, O., could be easily served. The postal
authorities are also proposing to install electric postal cars between
the cities of Davenport, la., and Rock Island, Milan, and Moline,
Ill. Among other recommendations made by the Postmaster Gen-
eral is one for a postal telegraph. .
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List of Street Railway Patents

ISSUED BY THE U, S. PATENT OFFICK, DECEMBER I, an)l, ‘ro

DECEMBER 22, 189(, INCLUSIVE,

DECKMBER 1,

Bed Support for Rallway Tracks, Edward R, Edwards, Mineral Rldge, O..463,173
Car Axle, Willlam S. Kisinger, Bellevue, Ky............. STealels ol s reiee o prsiaals 464,028
Car Starter and Brake, Frank J. Stafford, Clevcland, O. s 161,111
S OO a1 A TE D

Car Truck, James T, Roblnson, Altoona, ’a..... N

Car Truck, Edgar Peckham, Kingston, N. Y......o..oooiiiiiennn. .464,25¢
Crossing for Trolley Wircs, Robert M. Jones, Salt Lake City, Utah........ 464,129
Electirle Wire Support, Richard Eilison, Cinceinnatf, O...................... 464,298

Hanger tor Trolley Wires, Thomas K. Adams, Cleveland,O...........cc.000..464,411
Railroad Rall Fastener, James 8. Peirce, Portsmouth, N. Il ........ 464,180

Rallway, lkenvy Day, Falrylew, N s i U e oo veeeis s cstii . 464,455
Street €Car, Geo. T. Chapman, White Plains, N. Y..occee cniiee se wmneas 464,450
Trolley Wheel for Electric Rallways, Smith W, Kimble, Deaver, Colo...... 464,370
‘frolley Wire Hanger, Smith W. Kimble, Denver, Colo........... S 464,371
DECEMBER 8.
Cable Grip, Louls Kannenstine, St. Louls, MO......... 464,878
Car Brake, llenry F. Braun, Denison, Tex.......... ..464,847
Car Brake, John Trendley, St. Louls, Mo...... OO R .464,596

Conduit Conductor for Electric Rallways, Walter 1I. Knight, New York.464,505
Drill tor Electric Rallways, Harrry P. Bradford, Little Rock, Ark..........464,673
Electric Fare Recording System, Barton S. Molyneux, Minneapolls, Minn. .464,513
Etectric Railway System, Leon O. Dion, Natlck, MasS.......ccoeuevenenn. «.464,557
Rall Joint, Edward Samuel, Philadelphla, Pa .464,793
Rail Joint, Milton C. Nlles, Chlcago, Ill.... . ..464,702
Rail Jolnt, Milton C, Niles, Chicago, L o) e o S oA 464,696
Rallway Rail Joint, Algernon G. Edmondson, San Buenaventura, Cal. ...464,699
Removable Shoe for Cable Car Grips, Charles Fitzgerald, Pitisburgh, Pa...464,924

Street Rallway, Whitcomb L. Judson, New York, N, Y ..164,614
Street Rallway, Whitcomb L. Judson, New York, N. Y... ..464,615
Street Rallway, Whitcomb L. Judson, New York, N. Y 464,616

3575 Al i G S G 8 S i § 84000 60e880 i it aacenees bt aieneeuE s aes v....464.640
Trolley for Electric Rallways, Jonh W. Schlosser, Washington, D. C.......464,750

DECEMBER 15.

Bra%kl{et for Supporting Electric Conductors, John A. Duggan, Quincy,
ASS I e IR GO0 O AT IO SO D00
Car Brake, James T. Robinson, Altoona, Pa... i

Converter System for Electric Rallways, Mark W. Dewey, Syracuse, N. Y..465,359

Eléctric Car Brake, Edmond Verstraete, St. Louls,Mo................ aerseed635,034
Electric Rallway, George F. Green, Kalamazoo, MiCh.................... «0.463,407
Electric Railway, George F. Green, Kalamazoo, MiCh...............coooune 465

Fender for Street Rallway Cars, Robert H. Marsh. Boston, Mass

Momentum Reservolr Motor, Marlon M. Balley, Denver, Colo.. ..

Pick-up and Throw-off Mechanlsm for Cables, George Muller, Hoboken,
N.J

Seeinie e Con ereeelisis ssiee v e e e Sale nseneins (00 D SRR B G e 465,191
Rall Chair, George K, Walls, Phlladelphif, Pa ... .. icoessecani s svasasioss oos 465,223
sliding Rallway, Charles A. Barre, Parls, FTANCe. ... .eeeeeurevveenneeenss ..465.151

DECEMBER 22.

Cable Grip Car Truck. ErnestR. Esmond, New York,N Y........ oe....465, 659
Car Truck. Ernest R. Esmond, New YOork, N. Y......oo0oov0 veennn.....465, 658
Car Truck. Ernest R. Esmond, New York,N. Y......... o ...463, 660
Electric Rallway. William H. Applegate, Atlantic, Ta.................. ..465, 613

Electric Raliway Trolley. Charles S. Foster, Whitesborough, N. Y..... 465, 469

Electric Rallway Trolley. Frank J. Sprague and Patrick F. O’shaugh-
nessy, New York, N. Y

Gearlng for Electric Motor Cars. Owen F. Evans, Colurabus, O.......... 465, 592
Guard for Trolley Wire Insulators. Francis O. Blackwell, Lynn, Mass. 465, 447
System of Street Car Fropulsion. Frederick G. Wheeler, New York,

NOY. (reisstie)a .t oo dona. B PO I e T O L e A e

Steam Generator for Street Cars. Frederick G. Wheeler, New York,
N. Y. (PelSstie).ce-cvees o S0 O en A e ot T e e ORTD B A 11,212
We will send copies of specifications and drawings complete of any
of the above patents to any address upon receipt of twenty-five cents.
Give date and number of patent desired. STREET RAlLwWAY PUBLISH-
ING CoMPANY, WORLD BuIiLDING, NEW YoRK.

e -

Caution.

7o all whom it may concern:

We beg leave to call your attention to U. S. Patent No. 287,861,
dated November 6th, 1883, under which we manufacture ‘‘our noise-
less” rawhide gears of steer hide and cured by our patented process.

~ As the owners of this Patent, we claim the sole right to manufac-
ture and sell rawhide gears ‘‘ composed of several layers of rawhide,
each having the flesh side removed, and all suitably and securely joined
together;” and in order that all may be aware of our rights and not feel
aggrieved if sued for infringement upon our rights, we hereby notify
all interested parties that we shall prosecute all infringers whether they
be makers, dealers or users. 2

*“The owner of a valid patent secures by virtue thereof three sub-
stantive rights, ¢ke r7ight to make, the right to sell, and the right to use the
patented article. He who invades any of these rights is an infringer.”

Birdsell z. Shaloil, 112 U. S., 48s5.
Tuttle . Mathews, 28 F. R., g8. .
THE NEw Process RAwHIDE Co.,

October 28th, 18g1. Syracuse, N. Y., U. S. A.
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QUOTATIONS OF STREET RAILWAY STOCKS.

BOSTON STOCKS.—Corrected by R. L. DAy & Co., 7

Exchange Place, Mem-

BROOKLYN STOCKS AND B()Nl)s.—cm rected by C. E. StrapLEs & Co.,

bers of Boston Stock Exchange. Dec. 18. 215 Montague Street, Brooklyn, Dec.
L B ST e T =
S| Date |2 Date
Company. Par. |Capltal. |Period. |+ Bid. {Ask’d Company. Par. Capital. Period., = ot Bid. Ask’d
S [ssue . & | Issue, |
®” ‘ w
West End Pref........ CO00GD0 50 SS 406,000 J. & J. | 4 1887 863 | 863 STOCKS. |
West End COmM'N..evveevoses 50 $A 150,000 J. & J. | 5 | 1890-1891 | T4 | T4% Atlantic Avenue R. R. Co 1,000,000 Q.—J.
Broadway R. R. Co . ... 5 525,000 Q.—F. 3
5 = — ——— ——— —— | Broookiyn City R. R. Co 1 6,000,000 Q.—J. 2
PROVIDENCE STOCKS.—Corrected by CHACE & Butts, Bankers, Providence, | Coney Island & Brooklyn
ec. 1 RERECO R o o A 1 500,000
£ Date
5 e 5 bl s . Datc Amount Inter- Princlpal |
Company. Par. [Capital.| Perlod. «5 L ot Bid. |Ask’d BONDS. out- est Due.p BId. Ask’d
2 Ssue, Issue standing. Pald. |
= )t . R. R. Co. F
Pawtucket St, Ry. C0....... ...| 100 |$270.000( New. |...|oct., 18s7| 91 | g5 | AUantic Ave. R. R. Co, 1st 10500 b & 1047 iean: inedl
Unlon R. RR. CO.,PI"OV... ........ 100 [2,000,000| Q.—J. | 2 | 1862-1863 |1=5 180 Atlantic Ave. 900:000 A & 0.5 Oct. 1909 .... 106
Providence Cable Tramway .. | 100 | 300,000( Qwned by Union Rallroad Co. gégzénggl;{ndlt go 350,000 | J. & J. ‘5 6 m. notice 100 ......
MOLYOKE STOCKS,—Corrected by J. G. MACkINTOSH & C0., Bankers. Holy- c(fﬁ,;,‘ ?gla,igt t:ém(iflié(',i('l"fﬁ """ ST 21 e, 5 \Jan. 1909{ spes L
oke, Mass. Dec. 18. R. Co., certificates..... 300,000 J.&J. 6 ‘July, 1894 100 ......
— ’*** 7 South Brooklyn Central R. R,
= Date So(\}xot'ﬁ IBSt"i{l'méé' Rl 125,000 |B. & A. 7 | Aug. 1897 107 ..eeee
any. ar. 1tal. | Pertod. . ) rooklyn Centra)
Company Far. | Captial, Perlod. Loy | - of ~HBtd-jaska 00 150,000 F. & A. 6 July, 1941 103 ......
= rooklvn CltyR R: Co.y 180400050 3,000,000 J.&J. 5 July, 1916 105 106
S| SR¥GoI 300,000 | J. e 22 : <
%I%rll;l()gl(%eé%r?érte%{b. rlt{ RCO ..... }88 slsg'.ooo gé&:g :} o e ?gg 152 ALBA&\ STOCKS ANI) BONI)\ —Corrected by bPENCER 'l‘uAsK & Co.,
Northampton Street R. R...... 100 | 50,000 fo.ueennfon.|-.. ceeeees| 25| 50 gggkm ard Brokers, corner State and James Streets, Afbany, N, Y.,
CIIARLESTON ﬂ;l‘i)(:ls's AND i!()N])S.—CorrecLed by A. C. KAUFMA;, g Date
Charleston, 8. C., Dec. 18. Company. Par, | Capital. |Perlod.|= of Bid.|Ask’d
o = | Issue.
3 Date =
Company. Par. |Capital.| Perlod.| £ of Bid.|Askd S
3| Issue. Elcre
o Albany RERECO . o 100 750,000 Q Aug. |1X% 1890 107 | 110
= = PR { S Watervlelt Turnplke & R. R
srocks. |V 1 1 01 L0seseens IO G DA O 100 240,000 ' o enoloes 1863 10| 15
Charleston City RRy. Co......... .30 $100,000|J. & J. | 3 |. 65 .
Enterprise Ry. Co........ Certinan _.«3 250,000]5 %S 0| gemesuesen anuss 7 Date | Amount | Inter- 2
Amo'nt BONDS.* out- est % | Principal Bld.|Ask’d
Date Out- | Inter- Principal Issue standing. Pald. Due.
2 - % : .| Ask’ [
KORbE roue " paa < DU POAS ) Abany R R Co, 1stMort... | 1863 40,000 J.&J.| 5| 1965
2 2 || | ’ W : 33 “Iorz.... IIbZi g.g,OgO 1\}:%‘1}1 ; 1893
Gharleston CIty Ry. CO...ovuvs [onene. 100,000 J. &J. | 6 | 1915 w o1 B RN < D0 e o e
T 4th Mort... 1880 11,500 M. & S.! 6 1905
Enterprise Ry JCoii. e o patay 50,000 J. &J. 5 19068 SIS, Soesn] 5 i s sth Mort.. | 1888 50,000 M. & S.] 5 1013
= = S ———————| . [ . ConsolMig is0| ss0l0 | J&T|5| 13
NEW ORLEANS STOCKsS AND BONDS.—Coriected by GEORGE LE- N ** Debenture.. ,000 | M. & N.
ise -~ Stnat Watervliet Turnpike & R. R., [
SASSIER, 174 Common Street, New Orleans, La., Dec. 13 186 MOTbur s veevveserennens 1889 | 350,000 M. & N.| 6| 1919
= | Watervllen Turnpike & R. R.,
= Date HA8 LT 6 B oo o o g o vaose sl 1880 150,000 M. & N.| 6 1919 weews| 0
Company. Par. Capital. | Perlod.| 5 of Bid.|Ask’d
= Issue, *In bonds buyer pays accrued interest.
=®
R T |7 | NEWYORK STOCKS AND BONDS.—Corrected by II. L. GRANT, 26 Broad
Sl Sy St., New York, Dec. 18
varrollton R. R. CO.eevee....| 100 800,000 | Quart.|114 1867 117 120 c 2 o
Crescent Clty R. Co........ 100 | 1,150,000 « 1y 866 86| 88) ? =
‘anal & Clatborne R. R. CO 40 240,000 |........ 1888 20151 25 = Date
New Orleans City & Lake Co.| 100 | 1,600,000 | Quart.|13{ 1860 125% 129 Company. Par. [Capltal. Perlod.{+ of Bid. [Ask’d
Orleans R. R, CO.....co0.. o0 50 185,000 S 1868 70 < Issue
St. Charles Street R. R. Co..| 50 600,000 118 1866 82 85 l ®
Dleecker St, & Fuiton F 100 | 900, o" J.&d 28
Date | Amount | Inter- | , | Principal eecker St. & Fulton Ferry... 000 .
Bonds. ot Out- est |7 I)uel.) Bid.|Ask’a = Broadway & Seventh Avenue.. | 100 2,100,000, Q.—J. 205
Issue | standing.| Pald BrooKlyn ClU¥.i s e imetisms:ves 10 |2,000,000 Q.—F. 170
‘ — Brooklynkci\(l)sls%g\&nﬁ... S 100 1.;38 003 AL aiJO i]o
Canal & Claiborne Sts. R. R.| 1879 | 150,000 |A & O |6 1887 [100%]...... = Cenl Park, No ast Wer 100 00! (8
Crescent City R. R. 1st Mort. [ 1853 } 100,000 M &N [6 | 93-99 Christopher & Tenth.. .| 100 ['650,000 . & A, 116
do do new| 1886 40,000 |[M & N |6 1846 Central Crosstown....... 100 600,000 Q.—F. 130
N. 0. City R. R. Co.. 1579 | 495200 |[J& D |6 1903 Dry Dock, E. B'way & Battery. | 100 1,200,000 Q.—F. 135
N, O. & Carroliton . R, Co.. | 1852 | 300,000 [F& A |6 | ’02-06 7> | 42d & Grand st. Ferry.......... | 100 748,000 Q.—F. 240
St. Charles Street R. R. Co... | 1881 | 165,000 [J& D |6 | 89-01 © | 42486, Manhat, & St. NICh. AV, | 100 2,500,000/ ... ... 40
| Eighth AVenue.............ees | 100 (1,600,000 Q.—J.
e - - . =1 Houston, W. §B. & Pav, Ferry.
NEW HAVEN STOCKS AND BONDS.—Corrected by IL C. WARKEN & Co., | gorcoscd 00 BFay&Tave. ... | 100 L0000 T %
Bankers and Brokers, New Haven, Conn. Dec. 18. } SIXth Avenue. ... 100 1, 500 000/ M. & S. 150
A = Third Avenue.. 100 |2,000, 000| M. & N. 305
E=} Date 23RS TR 100 | 600, 0 Q.—F. 22(_)
Company. Par. Capital.|Pertod. | & of Bid. |Ask’d | Ninth Avenue. 100 800 000 |2 aivs | 95
S| Issuc J
R
i | =1 Date s | Inter- 7 Prglclpal‘ | ey
STOCKS. Bonds. of mount. est ue. .|AsS]
F, Haven & Westville R. R. Co. 25 $300,000 J. & J. | 4 0 es Issue | Pald,
State Street Horse R. R. Co.... 2| 23,000 J. &J.| 3 I [y - p————— L |
New Haven &W. {Iaven R.R.Co L | R P d Bt ORI Bleecker St. & Fulton Ferry...|...... 700, 000 J.&J. | 7 July, 1900 110 [......
New Haven & Cent11e H. RICO IR ML ol |l o e e R e e el od B Bway & 7ch Ave., 18t mort.. 1,500, 1000 J. & D.| 5 June, 1904 105 | 107
Whitney Ave. Ry. CO........... 50 25,0000 - - oo L SR AT 2d mort. Uxlsinaineie s iaeiaieian 500,000 J. &J.| 5 July, 1914‘ 105 106
Briageport Horse R. R. Co..... 100 @ 140,000 ..... 6| o | [Bessnnete ] B faos g Broadway Surtace Guaranreed . 1,500,000 J. & J. | 6 July, 1924 106 107
Hartford & Westfleld Horse R. AdALEIONaT e arsssnconinare 1,000,000 J. & J. | 5 July, 1905 93 | 95
R G0 e SR s e e R 100 200,000 J. & J. | 3 |.eieiiiinn. 25| 2rores Brooklyn glty.t-'- “es 2238880\ J.&J. é Jan., iggg %8?}5 107
T R T - —— | BrooklynCrosstown............ P 0 ... ~s.e| O 1908107 |......
Amo’nt Cen’l Park, North & East River|. 1,200,000/ J. & D. | 7 |Dec., 1902114 | 116
Date Out- | Inter- Principal Christopher & Tenth.......... . 50, A. & 0.| 7 |Oct., 1898(112 [ 114
BONDS. of stand-| est %  Due. |Bid. Ask’d | Central CrossLown 250,000|M. & N,| 6 |[Nov., 1922/118 | 120
Issue ing. | Pald. Dry Dock, E. B'way & Batt
= — 18t mort. .. 840,000{ J. & D.| 7 |June, 1893|104 | 106
State Street Horse IR. R. Co... | 1874 22,0000 J. & J. | 7 |Jan., 1894 105 SCIID. e eeeeeneecnannss 1,200,000/ F. & A.| 6 |Aug. 1914/ 98 |-100
New Haven &W.Haven R. #.Co 1859 50,000| J. & J. | 5 July, 1899 100 42d &(}rand St. Ferry. 36,000/ A. & O.| 7 |April, 1893 110 | 112
Bridgeport Horse R. R. CO..... «..... 50,000] c.eveeen B [ s [anionl« Jis e 42d St. Manhat. & St. Ni Av
IIarcrord & Wetherstield Horse ‘ 18t morn...................... ....| 1,200,0000 M « S.| 6 Sept., 1910112 [ 114
R. R. Co., Deb. Series A.. 1888 | 100,000 M. & S.| 5 Sept., 1908/ ..... ...... 2d mort. .. e Qoo [t oooo]] 3k 00000 J. &d. | 6 1915| 38 39
ITartford & Wethersfleld Horse Eighth Ave., %crlp .......... 1,000,000 F. & A.| 6 |Aug., 1914/105 | 110
R. R. Deb. Serles B.. 1890 100,000 M. & N.[ 5 May, 1910, ........... Houston, W. 'St. & Pav I<‘er1y veo| 250,000 J, & J. | 7 |July, 1894/109 | 111
Hartford &, ‘Wethersfield Horse | Second Avenue.........co0 L volseeneef 1, 600 000'M. & N.| 5 Nov., 1909102 103
R. R. Co., Deb. Serles C. (Not | | Third Avenue.. - 000 000 J. & J.| 5 Jan.,, 1937|108 | 112
FOU ISSUBY e vanenrnarveerennes |ioeene | 100,000 M. & N.| 5 |[May, 1910|..... ...... O30 Sisesvonl sesressnnseasmn PEL 8 250000'M.aN 7 | May, 1893108 | 110
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MONTREAL STOCKS AND BONDS.—Corrected by Gorbon StraTny & Co.,
Membors Montreal Stock 1 xcmmge, 9 St. Sacrament Strect, Dec. 18.

>
! 3 Date
Compuany. Par. | Capltal. |Period. & of Bld. Askd
| « | Issue.
| W
STOCKS.

Montrcal St. Ry.(p’d up sh.)| 50 $600,000 (M. & N. 4 |May, 91. | 185 | 187i%
Ditto new shares (%07 pald.| 50 S00;0000EIN. S BN st o 1842 187
Date| Amount | Intcr-

BONDS. of out- est | # | Princlpal| Bld. |Ask’d
Issuel standlng. Period. Due,
Montreal St. Ry............| 1885 £60,000 §........ 5 1965 S s el

LOUISVILLE STOCKS AND BONDS. — Corrccted by ALMSTEDT BROS.
Stock and Bond Brokers, 510 West Main Street, Louisville, Ky., Dec. 18.

B
= Date
Company. Par. | Capltal. Period.| of Bid.|Ask’d
« | Issue.
W
— {_- |
STOCKS.
Louisville St. Ry, Co., pref... 100 |$1,000,000 A. & O. 5 | Jan.1891 67X 68
Loulsvilie St. Ry. Co.,com.... 100 | 5,000,000/ «ceccnafe.- Jan. 1891 18 18}
Amount
Date| oOut- ST | principal
BONDS. of | stand- | po1q | % Due. Bid. Ask’d
Issue ing.
. — { P | S
Louisville St. Ry. Co., 1st mort 1890 6,000,000 J. & J. 5 1930 0% 9
Louisville City Ry. Co. Cons . 1884 | 1,000,000 J.&J. | 6 1909 11134 112
Central Passenger Ry. Co.... 1888 400,000 M. &N. 6 1908 111%| 112
New Albany St. Ry. 1st Mort. = 1888 150 000 J. & J.| 6 1913 95 100

CHICAGO STOCKS AND BONDN.-~Corrected by WiLLIAM B. WRENN, 82
Washington street, Chicago, I1l., Dec. 18.

=
=]
Company. Par. | Capital. Period. & ' Date of = Bid.[Ask’d
= | Issue.
N
TOCKS. ‘
Chlcago Clty ..... G050 100  $7,000,000 Q.—J. 3 |.... .. 280 | 285
Chicago Passenger... 100 1,000,000 A. & O. 2% . o 96
North Chicago City... 100 500,000 Q,—J. 7% . <3000 Jes . ven
North Chicago Street. 100 5.000,000 J. & J. 4 . .11i6X| 176
West Dlvlsion City... 100 1,250,000 Q.—J. 8% 630 |......
West Chicago Street. ... 100 10,000,000 Q.—F. 115 1264 127
‘ Amount, |
Date Out- Inter-
BONDS. of stand- est % Due. Bid. Ask’d
Issue| 1ng. Pald.
ChICATQICIEY o e esies v Bemes 4,000,000/ J. & J. 4% 9714
Chicago Pas-eng 88'3 400,000|F. & A. 6 109
N ort,h Chicago Clty, 1St mort. 6 112
v 426 9324
North Chicago Street 18t mort ... .| 5 99
West Division Rallway....... ...... 5 17| 1003
W EXC R € 10024
West Chicago Streeh..........F. - 5 10024
West Chlcarro Street, Tunnel. 5 98
PITTSBURGH STOCKS AND BONDS.—Corrected by REA Bros. & Co., 115

Fourth Avenue, Pittsburgh, Pa., Members of New York, Philadelphia ‘and
Plttsburgh Stock Exchanges, Dec. 18.

1=
3 Date
Company. Par. Capital. | Period.| + of Bid. Ask’d
S Issue.
=
STOCKS.
Central Tractlon R. R. Co....

Citizens' Traction R. R. Co.. 50
Pltts. & Blrmingham R. R. Co 50
Pittsburgh Traction R. R. Co. 25
Federal St. & Pleasant Valley 50
Pittsburgh,Allegheny & Man 50
West End R. R. C0....... S | B,
Second Avenue R R. Co..... 50
Penn Inciine Plane Co........ 50
Monongahela Incline Plane i
Fort Pitt Incllne Plaue €o.. 50
Mount OliverIncline Plane Co 50
Pitgsburgh Incline CO........ 00 150, L) | oand Lo S, 1009 (|5 2o
Date Amount | Inter-
BONDS. ot Out- | est 7 Principal Bid. Ask’d
Issue standing. Pald e Dues i
Cltlzens’ Traction R. R. Co .. 1887 | 1,250,000 A. & O | 5 1927 10622 107X
Pitts. & Blrmingham Trac- | |
1Ks3e} (BYelnn 0o Grmon Cracn e 1889 | 1,500,000 M. & N. 5 1929
Pittsburgh Traction R. R. Co 1887 750,000 A.& O.| 5 1937
Pleasant Valiey Ry.. 1891 300,000 | J.&J. | b 1919
P.,A.& M.R. R. 1891 | 1,600,000 J.&dJ. | 5 1931
Duqueqne 'I‘ract,xon Co. 1890 | 1,500,000 J.&J. | 5 1930 s
Second Ave. Electric R. R Co 1889 1,500,000 J.&J. | 5 1909
Central Tractlon Co.........' 1889 76,000 J.&J. | 5 1919
Pleasant Valley R. R. Co. ..ee] 1873 75,000 J.&J.| 6 1903
[Unlon RR GO e eas 1881 100,000 A. & O. 5 1901 | o
WestEnRd R R. CO.c- e s 1887 75,000 J.&J. 5 1907 Sele e A e
Fort Pltt Incline Plane Go... 1881 80,000 [..cnecon 6 1901 Lo i boceon
Mount Oliver Incline PlaneCo 1871 44, iSacH | 6 || T S S S
Penn Incline Plane Co. 1st
O D O R i X e et 1883 225,000 JIsCReres A F'e 1903 i | et
Monongahela incline Plane
.......................... 1887 50,600 A. & O.| & 1892
Monongahela Incl'e Plane Co. 1887 50,000 A.& O. 5 1897 L AN
Pittsburgh Incline Co...... .. 1889 250,000 J.&J.| 6 1919 i 4
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SNAN FRANCISCO STOCKS AND BONDS.—Corrected by Paruire Bawin,
Broker, 110 Callfornia Street, San Franclsco, Cal., Dec, 18,
‘K:
<
Company. Par. [Capital.|Perlod. | & | Datcor | Bid. Ask’d
& Issuc.
W
STOCKS.
CItY R. . €O .cvvsossvas eReehias 100 | 800,000]...cc. ... ].. oo | 100
California St. Cable ¢ o .oo 101 [1,000,000{Monthly| & 115 119
Cenprall RIS CoN. coov . Skl 100:41,000,0001. o o smieis | - o8 12
Geary St.,Park & OccanR.R.Co, 100 {1,000,000f. .0 oo] 1 onniauaniifioans 100
North Beach & Mission IRy. Co| 100 [1,000,000].cee.eeni]cis civeennnnn. A 5214
Ferries & CUff Ilouse R. R, Co.| 100 |2,500,000 o L [ N 39 14
Owmnibus Cable CO............. | 100 12,000 000|Mounthly| 4 .... 6 6
Presidio & Ferrics R, . Co.... | 100N L0060 000] 200 e vefis R g sehice = vl 223 30
Am’t o
Date| Out- |Interest| ., | Princlpal
Bonds. ot |stand-| Pald. | # Due. Bid. Ask’d
Issue| ing.
Ferries & CIIff House......c... 650,000) M. &S. | 6 1914 102
Market Street R. R. y 3,000,000| J. & J. [ 6 1913 124
Omnlbus R, R.. 2,000,0001 A. & O. | 6 1918 116
Powelf Street R. 100 0v0 M. & S.| 6 4 116
Park & Ocean R. R..... 250,000 J. & J. | 6 115
Park & CIff House R. R 350, 0()0 J & Y B 91%

ST. LOUIS STOCKS AND BONDS.—Corrected by JAMES CAMPBELL,
Banker & Broker, 307 Plne st., St. Louis, Mo., Dec. 18.
T
Company. Par. | Capltal Period.| &z Dateof Bld. Ask’d
Issued. & Issuc.
w
STOCKS.
Benton-Bellefontaine...... ceeee | 100 $324,000 Q.—J.| 3 1864 1008 s
Cass Ave. & Falr (xrounds 50 300,000 ... o 1876 44 50
Citizens’ ...... 100 1,500,000 A. & o. 1% 1887 100 105
Jefferson Avenue.. 100 112,000 .. |l = 1885 200 300
Findelliscosvecvases 100 2,500,000 Q. J. o ok 1890 56 60
Missourl. . 100 2,000,000 Q.—J. 2 1891 225 250
Mound ClLy ........ 100 1,0(}0.000 o0 S0 | 1890 190 200
Northern Central. 1008 ¥200.00080¢5< oo o)t 1884 100 105
IPEopleis i sovuiee 50 1,000,000 M. & S. 6 189 40 45
S PO Bl o8 o cnern et 6750 0 peittn 100 1, 000 00 J.&J, 6 1890 250 | 275
ith Street & AT senal craree 50 150,000 Jan, .50 1872 H 25
Union......... dlapeesngnilbs S50 1600000155, . -2 R 1870 20 25
Unlon DEPot ...ceo o.ee. 100 | 1,200,000 .. cc oo of .0 1790 200 | 250
St. Louis & Suburban 1001 11,000,0008 e 0c +x4f 50 1891 10 15
Amount
Date| Out- | Inter-| , Princlpal
BONDS. of stand est, Due. Bid. Ask’d
Issue ing. Pald
Benton-Bellefontaine. 1880 . $500,000 F. & A. 6 1900 102 102X
Cass Avenue... 1886 200,000 F.& A. 6 1906 100 101
Citizens’ Cable 1887 1,500,000 J. & J. 6 1907 106 107
Linagell. ... .-... 18%0 1,500,000 J.&J. 5 1895-1910 99 100
MOUNACIRY Lot ccesileas 1890 525 000 A.&O. 6 1900-1910 104 105
Missowrt Cable.ceceeccnces 1887 500,000 M. & S. 6 1907 102 105
People S ISEIMNOTL ety 1882 125,000 J. &D. 6 1902 102 105
58 2d mort..... - 1886 75,000 M.&N. | 7 1902 104 105
People’s Cable..... 1889  £00,000 J. &J.| 6 1884-1914 | 95 LTy
Northern Central.. 1884 200,000 J. &J. 6 1904 106 01
St. Louis Cable.... 1890 1,500,000 M.&N. | 5 1900-1910  97% 98
nioneet. . avsses 1885 150,000 M.& N.| 6 | 1895-1915 | 102 103
Unlon Depot s et s B9 ,000 000 A & O, 6| 1900-1910 | 104 105
PILILADELPHIA STOCKS AND BONDS.—Corrected by ROEERT GLEN-

DINNING & Co., 143 So. Fourth st. (Bullltt Building),

Philadelphia, Dec. 18.

> {
= Date /
Company. Par. Capltal. Perlod. + of Bid. Ask’d
= Issue. | :
W ]
STOCKS
G LIz ENS o alein sie aaletes 50 $500,000 Q.—J. 4 1858 2o0ME s <5
Continental. 50 1,000,006 J.—J. 6 1873 118 125
Frankford & Southwark 50 1,250,00() Q. 6 1854 196 200
Germantown... 50 1,500,000 Q. ... 1858 97 98
Green & Coates.. 50 500,000 Q —i |8 1858 118 | 125
Hestonville... .. 50 2 050 W conc onpad b 1859 30 31
Lombard & South 25 500 000 A 0. '8 1861 62 63
People’s Common. . 25 il 500 000|M.—S. 215 1873 42 43
o Preferred. . .. 25 7a0 000| M. —S P e 43 0 s
Philadelphla City..........c0. 50 1 000,000 J—J. 7% 1859 145 146
Philadelphla & Gray’s Ferry..| 50 617,500|J.—J. 3% 1858 65 663
Phlladelphla Traction....... .| 50 5,000,000 M.—N. 3 1883 56 58
Rldge AVeNue, ..s..vs» .| 50 .ao,OUO Q—J. 5 187 200 | 205
Second & Third....... .| 50 | 1,060,200(Q.—J. 4346 1853 145 | 150
Thirteenth & Fltteenth S o0 1,000,000{J.—J. 9 1858 180N
BENTTI coor Aeiting coomn . .. 50 1,250,000 J.—dJ. 9% 1864 170 171
West Phlladel hia.. 50 750,0001J.—J. 10 1857 175 | 176
Metropolitan (N N0) ’I‘ractlon 100 20,000,000 Q.—F. 1 ......... cel iz 80
Baltimore fraction........... 5,000,000f oo evoise s en 1889 1634 7
Buffalo (N. Y.) Railway....... 100 600000000 et Bl Bt 25 30
~-Newark (N. J.) Pa,ssenger.. .| 100 6100000018, 200 i Sl e 15 20
Amount,
Date Out- Inter- P Principal
BONDS. of stand- est /0 Due. |Bld. Ask’d
Issue ing. Pald.
Baltimore Tractlon 1st Mort . 1%89 = 1,500,000 M.—N. 5 1929 101 101X
Germanbown, Jstmort. ...l n. 67,000 J.—D. 5 1904 103 eeses
2AIMOrh.caca il sy 160,000 A.—0. 5 1899 1030 8-, ..
Hestonville, 1St MOrt. ..o0eeen vnnnnn 300,000 M.—N. 6 1895 1048 §.c-e -
<o i e e s 124,500 J.—J. 6 1901 1058 §--.-
L2 Ol L0 s e ared o oot 75,000 M.—S. 6 1902 105880 ..
People’s, 1st morb... Jeenseall 219,0000—J. F 7 1905 TS e
- s < ceseee 285,000 J.—J. 5 1911 1O0ME- S on
“CODS. MOTh. . vnoeren nenns 247,000 M.—S. 5 1912 | leitos
West Philadelphia, 1st mort.. ...... 246,000 A.—0O. 6 1906 117
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OMAITA STOCKS AND BONDS.—Corrected by RicHARD C. PATTERSON
Banker and Broker, 907 N, Y. Life Buillding, Omaha, Neb., Dec. 18,

CLEVELAND STOCIKSs.—Correctod by W. J. IIAYEs & Sons, Baukers, Cleve-
lang, O., Dec. 18.

&
=
Company. Par. | Capital. Perlod. = Dateof Bid. Ask'd
3 Issue.
®
STOCKS. .
Omaha St. Ry. CO.......00eee.| 100 5,000,000 M. & N. .... Jan. 1, 89 60
Am't
Date Out- Inter'st Principal
BONDS. . of stand- | Pald. % Due. Bid. Ask’d
l[ssue ing.
Omaha St. Ry. C0...... Jorete i 1889 2,500,000 M. & N. 5 M'y1, 1914[ 95 98

CINCINNATI STOCKS AND BONDS.—Corrected by Geo. Eustis & Co.
Bankers and Brokers, 26 West Third Street, Cincinnati, Dec, 18,

B
= Date
Company. Par. | Capltal. | Perlod.| & of Bid. [Ask’d
s Issue
W
STOCKS.
Cincinnati . 50 | $6,000,000 | Q.—J. 10917 10934
Mt. Adams & Eden Park.... 50 | 1,400,000 | Q.—J. 109 | 109%
S. Covington & ¢'incinnatl.. 50 275,000  J. & D.| 6 |.. 120 | 12344
Mt. Auburn Cable........... 100 300.000 | voeaie s oes]en 47| 50
Cin. Inclined Plane Ry...... 100 500,000 |. .. 52 55
5 st b Pref. 100 100,000 '........ 9% 95
Amount
Date out- Inter- Principal
BONDS. of  stand- est |%| Due |Bld Askd
1ssue ing. Pald.
Cincinnatl Street oo i o i 50,000 J.&dJ. 7 |July, 1892 10014 10214
i G R, B 50,000 J.&J. 7 (July, 1893} 102 |......
b oo o 50,000 J. & J. 7 |July, 1893 104 |...ee.
0 S b anca . Go 50,000 J.&J. 7 |July, 189%l......
G (& G Beas 90 %,000 :}g«} z Jlilly, 1896| 108 112
" “ , 100,000 J.& J. July, 1896]......
extended 50,000 J. &J.| 5 |July. 98
Mt. Adams & Eden Park.... 50,000 { A. & O.| 6 |July, 1895]......
& e SR 0,000 | A.& U'I 6 (July, 1900
o TN 100,000 | A. & O.| 6 |July, 1905
G L 10-20’s 200,000 | J. & D. | 6 |Je.'94-1924
o S Cable. 260,000 | M. & S.| 5 (Mar., 1906
Cin. Inciined Plane Ry...... 125,000 | J. & J. | 7 |July, 1899} 10734 115
G 44 i SR 300,000 | J.&J. | 6 |Jan. 1914| 102} 104
Mt. Auburn Cable........ oollios 200,000 | J.& D.| 5 |June, 1907| 96 9%
£¢ ¢« 5-20's 2d. .. 100,000 | A. & O. | 7 |Ap."93-1908] 100 103
S. Covington & Cinclnnati. . |. 250,000 |M. & S.| 6 Mar. 1912 110 114

BALTIMORE STOCKS AND BONDS.—Corrected by HAMBLETON & CO ,
Bankers, 9 South Street, Baltimore, Md., Dec. 19.

>
= Date g
Company. Par. | Capltal. Period. ¢ of Bld. Ask’d
& Issue.
w
STOCKS.
Balto. City Pass. Ry. CO...eae' 25 1,000,000 ' Quart. | 3 [.. .....oo|leees. 65
Unlon Pass. Ry.Co........... 50 50000 Feive PRSI S S e | o 40 | 2 oo
Highlandtown & Polnt Breez:

RY. COuvennnannnns Socsocencd|| D 180:000 §-oe .. fBE S o e T -
Balto. Traction Cable Co.....' 25 5,000,000 Quart.' 1 |........... it 18
North Balto, Pass. Ry....... 25 600,000 §Sem anl i3l .o o 31 2

[Date\‘ Amount | lnter- |
BONDS. of out- est % | Princlpal | Bid. Ask,d
Issuelsbandlng.“ Pald. Due.
Central Pass. RY..eooevveoree| 1882 250,000 | J, & J. | 6 1912 110 | 112
Union Ry. Co. 18t mort.. S 50,000 M. &N 6 [.cc.0nnnn.. 110 [icoen c

5 s cons. mort.... 1,500,000 |-cc. .o 5 [ v 93 e
Balto. Traction Cable Co.....| 18%9 | 1,500,000 M.& N.| 5 1929 102%; 103
Clty Pass. R, R. Co....... 1891 | 2,000,000 “* 5 1911 105%1 106

WASHINGTON STOCKS AND BONDs.—Corrected by CRANE, PARRIS &
Co., Bankers, 1344 F Street, N.W., Washington, D. C., Dec. 18.

>
= Date
Company. Par. | Capltal. | Perlod.| & ot Bid. Ask’'d
3 Issue.
R
STOCKS.
Wash’ton & Georgetown R.R. 50 500,000 QF 3 1863 220 230
Metropolitan R. R.. .| 560 [ 750,000 Q. J 5 1864 493 99
Cotumbia R, Rucan v voiine s 50 400,000 | Q. M. 1870 60 (34
Capitol & North O St. R. R... 50 500,000 Q. d. 1875 36 40
Eckington & Soldiers’ Home. 50 305,000 | o | SO 31 40
Georgetown & Tenallytown.. 50 200000 Yiwnle o8 BT E LS T 52 59
Rock Creek R. R.............| 100 401,500 | Sre sl 100 W
Glen EcholR.R oot o) 5) 100,000 ] teseine ol BIE 0 oauRe R Bl s
Date| Amount | Inter- Principal
BONDS. of out- est % Due. Bld.|Ask’d
1ssue| standing. | Pald.
Wasbington & Georgetown..| 1883 | 500,000 |J. & J. |6 | 1893-1923 |104 | 105
do. do. convert.’83-'91| 2,000,000 |J. & J. |6 1899-1929 (139 | 145
Eckington & Soldlers’ Home.|...... 100,000 |J. & D.|6 1896-1911 | 95 97
Capltol & North O St. R, R...| 1891 250,000 |J. &J. |5 1921 1037 | 114
Metropolitan R. k. convert...| 1891 | 200,000 |J. & J. |6 1801 (117 | 125

L
= Date
Company. Par, | Capltal. | Perlod.! & of Bid. | Ask’d
= 1ssue.
w
STOCKS.
Broadway & Newburgh R, R..| 100 | 1,000,000].. .106 | 110
glrookllyndscti.tRleii..... ...... }()3 310,000 |120 | 126
evelan y Cable, common| 10 2 25
D ref’ 100} 4,000,0001 % 722 ; (e
East Cleveland R. R....... «.es| B0 | 2,000,000| Quart. . 80 84
Woodlawn Ave. & West Side . 100 1,100,000’ Quart,| 116 o e 149

Financial., .

THE Altoona (Pa.) City Passenger Railway Co. will issue $50,000
of bonds.
$ 8 $
THE Cincinnati (O.) Street Railway Co. have voted to increase
their capital stock from $6,000,000 to $6,750,000.
$ $ $
THE Denver (Col.),Lakewood & Golden Railway Co. have decided
to increase the capital of the road from $600,000 to $1,000,000.

$ $ $
THE earnings of the Atlanta Consolidated Street Railway Co. for
October were reported to be $37,302, against $35,136 last year.
$
The net earnings of the West End railway, of Boston, in October,
are reported as $173,000, an increase, it is said, of $36,000 over 18go.

$ $ $
THE Oshkosh (Wis.) Street Railroad Co. have filed an amend-
ment to their articles of incorporation increasing their capital from
$60,000 to $100,000.
$ $ $

THE stockholders of the Columbus (O.) Consolidated Railwa);
Co. have decided to increase the capital stock of the company from
$250,000 to $1,250,000.

8 $ $

THE Rutland (Vt.) Street Railway Co. on December 1 retired
bonds numbering IT to 20 inclusive. There still remain unpaid bonds
to the amount of $26,000

$ $ $

THE new managers of the Rome (Ga.) Street Railway Co. have
decided to make a new issue of bonds.. The amount is $100,000 bear-
ing interest at six per cent.

$ $ $
THE report to the State Commission of the Cottage City (Mass.)
Street Railway Co.: Total earnings, $2,606.15 ; running expenses, $2,-
261.68: net earnings, $404.47.

$ $ $
At a meeting of the Board of Directors of the Lebanon (Pa.) &
Annville Street Railway Co. the capital stock of the company was in-
creased from $60,000 to $100,000.

: $ $ $

THE International Trust Co. of Boston have made application in
the Superior Court for the appointment of a receiver for the Keokuk
Electric Street Railway & Power Co.

$ $ $
THE stockholders of the Redlands (Cal.), Street Railway Co. will
vote January 23, 18g2, on the question of increasing the capital stock
of the company from $50,000 to $75,000.
$ $ $
THE St. Louis (Mo.), Collinsville & Carondelet Railway Co. have
filed for record a resolution of the bondholders authorizing the directors
to issue 1,500 bonds of $1,000 each,payable July 1, 1931.

$ $ $
THE Laramie City (Wyo.) Tramway Co., of which F. M. McHale,
of Denver, is president, has just issued §60,000 in bonds, secured by a
first mortgage upon their property. The Title Guarantee & Loan Co.
are named as the trustee.

$ $ $
Tue Dubuque (la.) Electric Railway, Light & Power Co. have
given a second mortgage for $50,000 on their plant to cover the float-
ing-indebtedness caused by the building of the South Dodge Street and
other branch iines. The first mortgage is for $200,000.

$ 8 $
The $100,000 deposited by the Lake Street L Co.,of Chicago,with
the city treasurer as a guaranty that the road would be built, is 1o be
returned to the company, and the city gets a bond in the penal sum of
$200,000 on condition that the road is completed according to the ordi-

nance.
$ $ $

THE total receipts for 1891 of the Citizens’ Traction Co., of Pitts-
burgh, including $300,000 from new stock were $962,223.31. The
total expenditures, including Sharpsburg electric construction and
equipment and dividends, were $905,741.74. Cash balance November
1, 1891, $56,481.57.
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A7v the last annval meeting of the Philadelphia Traction Co.
it was voted to increase the capital stock, now $500,000,000
to $800,000,000 by authorizing the issue of 6o,000 additional shares
from time to time as the directors may determine. It is under-
stood that $1,000,000 of stock, or 20,000 shares, will be issued during
the coming year. The par value of Traction shares is $50, with §40 per
share paid on the existing stock. During the past year the Traction
company carried 68,675,451 passengers, and had $3,552,364 earnings
and $3,246,050 expenses, leaving $396,314 net earnings.

$ $ $

THE applications to the bankers for the $2,000,000 issue of bonds
of the Baltimore City Passenger Railway Co., offered at 102} and in-
terest, was largely in excess of the amount for sale. The bonds were
dated November 2, 1891, bear interest at five per cent., payable May
and November 1 in gold, and run twenty years. The average net earn-
ings of the company for the past ten years, as stated in the bond circu-
lar, have been $133,775 51 a year, or $1.337,775.10 for the whole period,
being $337,775.10 in excess of the amount required to pay the interest
on the bonds for a corresponding period. The company during the
last ten years, besides spending large amounts for betterments, proper-
ty and extensions, have paid dividends of from ten to thirteen per
cent per annum.

$ $ $

THE directors of the West End Street Railway Co., Boston, last
month declared dividends of four per cent. upon the preferred stock
and five per cent. upon the common stock, payable January 1, 1892, to
stockholders of record December 19, 1891. The full board of direct-
ors elected at the last annual meeting was as follows: G. T. W. Bra-
man, Isaac T. Barr, T. Jefferson Coolidge, Joseph S. Fay, Jr.,
Eustace C. Fitz, Henry D. Hyde, Walter Hunnewell, E. D. Jordan,
Samuel Little, William Powell Mason, Theophilus Parsons, Dexter N.
Richards, Nathaniel Thayer, Walter S. Swan, Henry M. Whitney.
The new members are Messrs. Mason, Coolidge, Parsons, Hunnewell
and Thayer. From figures based upon past records the surplus of this
company for the six months ending December 31, 1891, after paying
all fixed charges and dividends upon both preferred and common
stocks, it has been estimated, will be fully $150,000.

—————eet Sl 4 @ P——————————

The Westinghouse Reorganization.

The plan of reorganization adopted by the Board of Directors
April 14, 1891, and by the stockholders July 15, 1891, has been com-
pleted for some time. The stockholders have responded with substan-
tial unanimity to the call for the surrender of forty per cent. of their
holdings for the use of the company. Of the stock at the disposal of the
company, $4,000,000 has been converted into seven per cent. preferential,
cumulative stock and the balance into ‘‘assenting stock,” entitled
after the preferred stock, to a seven per cent. annual preference. Pro-
vision has been made for the company’s debt and working capital by
the sale at par of $3,000,000 of the preferred stock, for which payment
in full has been received.

The company have acquired almost all of the stock of the Uunited
States Electric Lighting Co. and the Consolidated Electric Light Co.
(commonly referred to as the ‘‘leased companies’), so that the fixed
charges formerly incident to the lessee of those companies are now sub-
stantially obliterated, and the consglidation of interests thus effected
has rendered possible a great reduction in general expenses. The sav-
ing in interest upon debt, rentals and other fixed charges, thus effected
by the reorganization, amounts to more than $400,000 per year. All
this has been accomplished without increasing the company’s capital
stock ($10,000,000), of which over $1,000,000, common and preferred,
still remains in the treasury for future use. The reorganization has been
effected without litigation and without interruption to the business, the
three factories having been kept in continuous operation. The com-
pany have never been so favorably situated for work as now, and they
have every prospect for a large and profitable business.

A Large Ammeter,

The Weston Electrical Instrument Co., of Newark, N. J., have
taken a contract to build a 5,000 ampere ammeter for the Wilson Alu-
minum Co., of Leaksville, N. C. This instrument is to be a very large
form of the well known Western type of ammeter, with some import-
ant modifications to meet the peculiar requirements of the case. It
will have a scale about fourteen inches long, which will be divided into
250 parts. [Each division will equal twenty amperes and the divisions
will be large enough to be easily read to tenths or twe amperes, and
with care to one ampere. The scale will be laid by actual calibration
to the full current to be measured by the instrument in practical work,
namely 5,000 amperes.

This may seem a somewhat astonishing thing for the Weston com-
pany to do, especially when we consider the work which is commonly
done by the use of a current of 5,000 amperes. Nevertheless, it is not
beyond the facilities of the Weston Electrical Instrument Co. to con-
struct such an instrument in the regular course of their work, without a
single change in their appliances or any special preparation. The
appliances of the Weston company for standardizing work are gener-
ally known to be excellent, and some idea of the perfection of the com-
pany’s plant can be formed when we state that the copper conductors
in the laboratory for handling ammeter work, weigh about four tons,
and that some of the mains have a sectional area of five square inches,
and that they are capable of carrying a current of 10,000 amperes with-
out inconvenient heating.
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A New Enginecering Firm.

A corporation known as Sprague, Duncan & Hutchinson (Lim-
ited) has been formed in New York, with offices at 15 Wall Strect, to
carry on the work of consulting- clectrical engineers. The gentlemen
composing this company are well known in both the strect railway and
electrical fields.

The senior member is Mr. Frank ]. Sprague, inventor of the
Sprague motor, and one of the forcinost pioneers of the electrical
street railroad and a well-known authority on rapid transit by e¢lectricty.
Dr. Louis Duncan has for a long time been head of the clectrical
department of the Johns Hopkins University of Baltimore, and his
authority as an expert on electrical matters has been widely recog-
nized. Dr. C. T. llutchinson was Mr. Sprague’s assistant in the
Sprague Electric Railway Motor Co., and thereafter assistant to the
chief engineer of the Edison General Electric Co.

We wish the new corporation all the success in their line of work
which they deserve.

>apers Say About It.

What the

This road has long been noted for the beauty of its scenery, the
elegance and comfort of its equipment, and as the greatest through car
line on the American continent.

The main line is 450 miles in length and connects the cities of
Chicago and Buffalo, with branch lines to the oil regions of Pennsyl-
vania, Fort Wayne, Ind., and to the flourishing cities of Detroit, Jack-
son, Lansing, Kalamazoo, and Grand Rapids in Michigan. The main
line passes through such important cities as Dunkirk, N. Y., Erie, Pa.,
Cleveland, Sandusky and Toledo, O., Adrian, lillsdale, Mich.; and
Goshen, Elkhart, South Bend and La Porte, Ind.

The roadbed is unsurpassed by any line in the country, and under
the great improvements made during the past two years in the way ot
reducing curves and grades, the Lake Shore is to-day a line practically
without a grade or a curve, a thoroughly constructed double-track
railway, facts which give increased popularity and which have made it
the favorite passenger line between the East and West, standing in the
front rank among the great transportation companies of the world, a
shining example of the careful, considerate, and progressive policy of
its management, the double tracks permitting of a high rate of speed
with entire safety, the perfect roadway giving ease and comfort to its
patrons.

The equipment of its trains is, indeed, of a very high order of
excellence. The sleeping, drawing-room and dining cars are of Wag-
ner build, and nothing which the ingenuity of man could suggest for the
comfort and welfare of passengers is omitted in their make-up.

The Lake Shore enjoys the distinction of being the line selected
by the United States Government as the route of the fast mail trains—
three daily trains being devoted almost exclusively to this branch of
business—and forms in connection with the New York Central &
Hudson River Railroad the greatest through mail line in the world, the
line between New York and Chicago. No higher compliment could
be paid to its management, and the road certainly merits the trade-
mark it has adopted—the mail pouch.

The country traversed by it represents the richest portion of the
Middle States. Its connections with other railways being made in
almost every case in Union passenger stations of necessity calls to its
line the people from a large territory tributary to its own immediate
neighborhood. Its universally recognized excellent through train ser-
vice between the cities of New York, Boston and Chicago, which has
recently been increased by the addition of two new trains making thir-
teen through trains between the cities mentioned, ten of which are
daily, has attracted the attention of people throughout the Eastern
country and in Europe.

The magnificent passenger station on Van Buren Street, occupies a
central position in the city of Chicago, convenient to all hotels, banks,
postoffice and street railway lines, and secures to travelers immunity
from the annoyance of of a long transfer across the city.

Another cause of the Lake Shore’s popularity is the fact that it is
the only line conveying passengers over the four track New York Cen-
tral into the City of New York without a ferry transfer.

WE PURVEJHASE
Total Issues of Street Railway Bonds.

CORRESPONDENCE INVITED.

N. W. HARRIS & CO,,

BANKERS,

163 Dearborn Street Chicago,
15 Wall St., New York. 70 State St., Boston.
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SPECIAL NOTICES.

FEORSSALE]

OR SALE.—30 twelve-foot cars, one-end type, with one fare bo‘( in fair
order. Gauge 4 ft. 8)% in. For ail particuiars apply to METROPOLITAN
RA1LrRoAD Co., Washington, D. C.

OR SALE.—Street Railway, (4 miles), operated with horses, in a growing
manufacturing city of 20,000, East of the Alleghenies. For particnilars
write to * BUELING,” care STREET RAILWAY JOURNAL.

FOR \l I‘vSTRF I- l‘ ( \lts *On ace ounL or 1n(‘1eaae of business caliing tor

larger cars, we have for sale 9 twelve-foot double-end, box cars, with
fare box in each end. Gauge 4 feet 8 inches. Apply to UN1ON STREET RAILWAY
Co., New Bedford, Mass.

OR SALE.—11 standard g wuge, very light, ten-1oot Double End Street Cars-

Bulle by Stephenson. Seat 12. Repalred and repainted in excellent
manner. Price $300 each. Cash or part cash; balance on {instaiiments.
HUMPHREYS & SAYCE, 10 Wali St., New York.

POSITIONS WANTED.

WA NTED.—By an etectrical engineer familiar with all branches ot the pro-

fession and expert in experimental work, particularly telegraphic and
telephonic. Is deslrous of engaging with parties who have ncw invention or
system to develop ana introduce. Has had extensive praciice in Europe, both
with apparatus and with patents. Practical operator, long experience, besf
references, modest expectations. Address ** MULTIPLEX,” care STREET RAIL-
WAY JOURNAL.

ANTED.—By a thoroughiy practical mechanical and electrical engineer,
a position as superintendent or manager of an electrlc road. 1o any
company about changing from horse to electric power, I will guarantee a great
saving. Am competent 1o purchase and instail both steam or electric plants of
the best for the ieast moncy. Can furnish 15 years' references, which will in-
ciude my record as an occaslonal manager and a rellable man whose whote
time is given to the interes's of any company by whom [ am empioyed. Address
¢« ECONOMICAL MANAGER,” care of STREET RaILWAY JOURNAL. 3

FOR Sl Bl

125 tons second-hand 38 1b steel tram ralls, in excellent condltion.
100 tons second-hand 25 1b steel T ralls, but 1ittie used.

D. E. GARRISON & CO., - - 219 N, 4th St. Louis, Mo,

FOR SALE CHEAP.
FARE: BOXIE:S.

G 1. M. Slawson Fare Boxes, 4 Wales Manafacturing Co,
Fare Boxes Will be Sold Very Cheanp by the

OSWEGO STREET RAILWAY CO.,
OSWEGO, N. Y.

CAR AND CARRIAGE MARUFACTURERS

Should write for

SAMPLE BOX OF NATURAL RUBBING STONE.
SENT FREE OF CHARGE. CHARGES PREPAID.

Sold on positive

Does not scratch or c¢log on the surface, and cuts rapidly.
guarantee to give satisfaction.

A. L. SIMMONS, - Ceneseo, N. Y.

ACTVAL PRACTICE I1IAS SIHOWN TIAT TIIE
UNDERGROUND SYSTEM OF TIE

Interior Gonduit & Insulation Go.

FILLS A LONG FELT WANT, ESPECIALLY FOR
STREET RAILWAY WORK.

For Price Lists, data, etc., etc., write to

INTERIOR CONDUIT & INSULATION CO.

EDWARD 1. JOHNSON, 327 to 531 West 34th
President. 226 to 528 West 35th

General Offlices: 42 and 44 Broad St., New York.

OR TO

Tuos. Day & Co., 222 Sutter Street, San Francisco, Cal.

MoUNTAIN ELEcTkIC Co.. Denver, Coi.

AMERICAN ELECTRICAL SUPPLY Co., 226 Pearl Street, Buffalo, N, Y.

PurNaM, GAYy & Co., 27 East M ain Street, Rochester, N. Y.

GLovexr ELeEcTriCc Co., 127 West 8th Street, Cincinnati, O.

CHARLES GABRIEL, Saginaw, Mich.

SOUTHERN ELECTRICAL MANUFACTURING & SuppLY Co., 110 Baronne St., New
Orieans. La. o

WaLKER & KrePLER. 531 Chestnut Street, Philiadelphia. Pa.

ELECTRICAL SUPPLY & CossrrucTioN Co., Pittsburgh, Pa.

SOUTHERN ELEcTRIC Co., Baltimore, Md,

~t.

WORKS : { ot

Janvary, 1892.

EOES S.A.LE-

350 Tons 48 1h, Chicago Pattern Slot Rail,

2 Walker U Frames with 12 ft. Staggered Armm Shenves,

4 Walker U EFrames with 10 ft. Staggered Arm Sheaves,

1 Set Double Cable Driving Muchivery with Fonr Ring Walker Dif-
ferential Drnms,

1 Ilazclton Tripod Boiler,

l .6 (X3

150 11, .,
300 ¢
All the above but ilttle used and in excelient condition.

CONSOLIDATED STREET RAILWAY CO.,
GRAND RAPIDS,

FOR SAILE.

Electric Cars,

BOTH OPEN AND CLOSED.

mIcCir,

QUICK DELIVERY AND
TIME.

AT LOWEST PRICES AND ON LONG
TIIEY ARE REAL BARGAINS,

For Particulars write to

NEW YORK EQUIPMENT (0.,

15 Wall sStreet, NEW YORIK.

FOR SAITLFE..

Fleven Standard Gauge, very light, doubie end

STREET CERS

Seatlng 12, repalired and repainted by us in excelient manner.

VERY SUITABLE FOR TRAIL CARS.

PAYMENT CASII OR ON CAR TRUST.

Humphreys & Sayce,
10 Wall St., NEW YORK.

ELEGTRIC RAILWAYS.

C.E.LOSS & CO.,

RAILWAY CONTRACTORS,
W alulkegan, Ill.

Construcetion and all

Entire

Contract for Road-bed
Materials, also for
Equipment.

Correspondence Solicited. References Furnished.

H“ Lane & Bod Iey
ENGINES cmcm(;nonfnum.





