Street Railway Journal

Vou. XVI.

NEW YORK AND CHICAGO, AUGUST 4, 1900.

No. S1.

RECENT IMPROVEMENTS IN THE SOUTHWEST MISSOURI ELECTRIC
RAILWAY SYSTEM

Since the publication of an article on this system, in the
STREET RarLway JournaL of May, 1899, extensive im-
provements have been made; which warrant a rediscus-
sion of this interesting interurban proposition. About
$300,000, raised by second-mortgage bonds, has been ex-
pended during the last year on extensions, double track-
ing, new car houses, and particularly on a new power
plant and complete polyphase system of distribution with
rotary converter sub-stations.

The line of the Southwest Missouri Electric Railway

double occupation of the land gives a correspondingly
large passenger traffic. The line is 31 miles long, about
20 miles of which is on private right of way, so it. in
width. The roadbed is laid out on standard steam rail-
road plans, the rails being laid on 6-in. x 8-in. x 8-it. oak
ties, laid 2 ft. between centers. All the new rail is 60-1b.
T, made by the Pennsylvania Steel Company, in 6o-it.
lengths.

The line is favorably situated with regard to securing
ballasting material. The piles of tailings from crushers of

CAR HOUSE AT WEBB CITY, SHOWING STANDARD TYPES OF CARS

Company connects and runs through the cities of Joplin,
with a population of 30,000; Webb City and Carterville,
with a combined population of 15,000, and Carthage, Mo.,
with a population of 12,000, and Galena, Kan., with a
population of 15,000, by far the greater part of its traffic
being interurban. The country through which the road
runs is highly cultivated farming land on the surface,
thickly dotted with the head houses of the zinc mines for
which Joplin and Galena are noted. These mines employ
many men in their underground workings. This unusual

the zinc mines, between which the road twists and turns in
places, consist of a coarse, dustless, crushed flint rock,
which makes as good a ballast as broken stone. It drains
nicely and weeds do not grow upon it. The line is
shouldered and ditched through the cuts. Of the total
length of about 31 miles, approximately 8 miles are double
tracked, nearly all of this double tracking having been put
in during the last year; the double-track sections are being
extended as rapidly as circumstances will permit. The
line is laid out to obtain as long tangents as possible,
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grades being permitted to avoid curves to a greater ex-
tent than in steam railroad practise, as electric cars—if
supplied with good voltage—can go over the grades with-
out difficulty, while curves necessitate slowing down and
introduce greater possibilities of accidents. The speed

EXTERIOR OF POWER STATION

obtained 1s consequently comparable with that of steam
lines.

From Joplin to Carthage, Mo., a distance of 19 miles,
there is run what is termed the " Empire County Express.”
This car makes four intermediate stops
for passengers and five stops for railroad
crossings. It is scheduled to run 19
miles, with a total of ten stops, in one
hour, and makes the schedule with great
regularity. This express runs at inter-
vals of one hour and a half, there being
six local cars at thirty-minute intervals
between the expresses, thus giving fre-
quent service. The local cars take nearly
one-half hour longer than the express to
make the rumn, so that an express starting
five minutes ahead of a local nearly over-
takes the local ahead before reaching its
destination. In the other direction, from
Joplin to Galena, a twenty-minute ser-
vice 1s given.

The rates charged are about 1 cent
per mile, the fares being 10 cents from [
Joplin to Galena in one direction, or |z
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double truck, there being no value in single-truck cars for
this class of service. The cars have unusually wide bodies,
8 ft. x 4% ins. maximum, and an exceptionally large amount
of steel in their framing, as called for by the rigid specifica-
tions, a reprint of which will be found on another page of
this issue. The cars have cross seats and smoking com-
partments in most all cases. The cars were made by the
Laclede Car Company and Jackson & Sharp, and are
mounted on Brill No. 27 G and Jackson & Sharp trucks,
some Peckham trucks being also used. No small-wheel
maximum-traction trucks are used, owing to the com-
paratively easy riding of the uniformly sized larger wheels
and the high speed. The cars are equipped with two mo-
tors each, Westinghouse 38 B and General Electric 57’s
being used, geared up to 31 miles per hour at 500 volts;
they get, however, about 600 volts. The weight of- each
car is kept down to about 18 tons, so that two motors can
handle the work easily. Sufficient maximum-traction
effect 1s obtained by overhanging the motor at one end of
the truck, instead of mounting it between the wheels.

The cars are fitted with Wagenhals’ inclosed arc
headlights. These headlights are adjusted for 6}
amps., and throw an astonishingly brilliant search-
light beam along the track in the dark country
districts.  Their use is found to be of great benefit
in reducing the number of cattle killed-at night, the
brilhant beams of light serving not only to show up
cattle on the track, but to frighten them away. While
without the arc headlights more cattle were killed
during the evening than during the day time, this condi-
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Webb City, in the other, and 10 cents
from Webb City to Carthage. A book
of one hundred 3-cent fares is sold for
$4.50. There is being waged a sharp competition by
the steam road operating between the same points,
which is now giving the same rates as the electric line.
Some freight is carried on the front platforms, but no
effort is made to obtain it. Between Joplin and Carthage,
19 miles, which the Empire County Express (electric)
malkes in one hour, the steam road is scheduled to run in
fifty minutes. The steam road, however, is handicapped
by its inability to reach the business centers. In Carthage,
as well as in Webb City, a iree bus is operated by the steam
road, which enables passengers to get to and from the
trains. The frequency of the steam service is two hours
from Joplin to Carthage, as compared with every hour and
a half on the electric express and every thirty minutes on
the electric locals.

Eighteen cars are usually in operation, all of which are

INTERIOR OF POWER STATION, SHOWING 1200-HP UNIT

tion is now reversed. The head-lights do not seem to
frighten horses, as might be expected. The head-lights
are wired in the motor circuits, thus obtaining their cur-
rent through the circuit breakers, with which every car is
provided. To avoid blinding the motorman of an ap-
proaching car, the lights are turned off by tripping the cir-
cuit breaker and pulling out the plug which supplies cur-
rent to the light. In this way arcing at the plug is avoided.
Curtains are drawn in the front doors of the cars to darken
the platform and further enatle the motorman to see ahead
on the track.

The work on the new power plant was begun in Septem-
ber last, previous to which time the road was operated by
two direct-current plants, the long feeds being carried by
means of boosters. The polyphase equipment was first
put in sefvice April 25. The direct-current apparatus was
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very heavily loaded, and in spite of this fact the new poly-
phase generating system was set up in place of old engines
and generators in one. of the existing plants, new boilers
were installed in the places occupied by the old, and
service was maintained while the changes were being car-
ried out. This was almost as difficult an undertaking as
the alleged proposal of a Southern Board of County Com-
missioners to erect a new court house
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of 11,000 volts directly from its windings, thus doing away
with the need of step-up transformers. It is rated as able
to carry 750 kw with a go per cent power factor, . ¢., it will
carry its full rated output of 750 kw without overheating,
even if the current lags behind the e. m. f., due to reactance
in the circuit, to such an extent that the current is neces-
sarily increased 11 per cent above what would be neces-

in place of the old, to use the materials
of the old in the construction of the
new, and to occupy the old house until
the new one was finished. The power
house not changed over is now main-
tained as a reserve, but is not operated,
the polyphase system carrying the
whole load. In laying out the poly-
phase system the rather unusual prin-
ciple has been followed of putting in no
reserve units in the original installation,
thus haking all machines of as large a
capacity and of as economical a size as
possible, future extensions being de-
pended upon to call for duplicate and
reserve machines. Thus the original
installation has only one engine, one
generator, one exciter, one high-tension
line in each direction, and one rotary
converter in each sub-station. The
adoption of such a policy in place of
the usual use of at least two, and gen-
erally three, units, common until lately,
speaks well for the improvement in re-
liability and freedom from .shut down

\

\

of power-house machinery. The new
generating equipment consists of one
tandem compound horizontal Cooper-Corliss side-crank
engine, rated at 1200 hp, driving at 95 r. p. m. one 32-pole,
25-cycle, revolving-field three-phase generator. To avoid
oscillations and hunting of rotary converters with a single-
crank engine, there is fitted to it'a 55-

ton fly-wheel, 18 ft. in diameter, with a
cast iron rim having a cross section 18
ins. square. The engine is guaranteed
to use no more than 14 Ibs. of steam
per ihp-hour at its rated load. The

TYPICAL INTERURBAN TRACK VIEW

sary with a non-inductive load. The generator is guaran-
teed to carry its rated load continuously with a tempera-
ture rise not over 40 degs. C. above the air at 25 degs. C.,
and to carry a 23 per cent overload for two hours with a

SUB-STATION SWITCHBOARD -

generator, as well as the whole of the polyphase equip-
ment, was built by the General Electric Company. The
generator is wound to deliver the full high-tension pressure

MAIN STATION SWITCHBOARD

temperature rise not exceeding 50 degs. C. The guaran-
teed efficiencies are 95 per cent at full load, 94 per cent at
three-quarters load, and 92 per cent at half load. The
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guaranteed regulation is a rise of voltage of 8 per cent on
throwing off full non-inductive load.

Three new double-decked Cahat: boilers, each rated at
450 hp, have been put up with chain-grate stokers built by
the makers of the boilers—the Aultman-Taylor Company.
Coal and ash handling apparatus, coal bunkers and a new

INTERIOR OF SUB-STATION

chimuey will be built later.  Good feed water is obtained
from a driven well 825 it. deep, in which the water rises to
within 75 ft. of the surface, from which level it is raised by
a deep-well pump. Otherwise, it is a difficult matter to
obtain good feed water in this locality, as the mines dis-
charge considerable acid into the stream. A Cookson
feed-water heater is used. The engine exhausts into a
Worthington condenser, the water for which is cooled in

TYPICAL SUB-STATION, COMBINED WITH RESIDENCE OF
ROTARY ATTENDANT

a Worthington cooling tower of the forced-draft type.
This tower, which appears in one of the illustrations, is 17%
ft. in diameter and 34 ft. high, built of boiler plate, and is
guaranteed to handle 21,000 Ibs. of steam per hour, giving
a vacuum of 24 ins. to 26 ins. The 108-in. fan of the cool-
ing tower is driven by an old S. R. G. 30 motor, with suit-
able gearing.
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The switchboard of the generating station is of the usual
General Electric high-tension form, with type G oil
switches and spring-expulsion type fuse holders. Gen-
eral Electric electrostatic ground detectors are used, con-
nected in series with carbon rod resistances to prevent a
short circuit in case the voltage jumps between the vanes
of the ground detectors.

From the station two high-tension feeders run out in
opposite directions along the track, as indicated in the
wiring plan. One of these 1s of No. 4 wire as far as the
first sub-station and No. 6 wire the remainder of the dis-
tance to the second sub-station in the same direction; the
other is No. 6 wire from the station to the only sub-sta-
tion in that direction. The high-tension lines are carried
on Locke 53-in. triple-petticoat insulators on the poles
which support the span wires. The high-tension wires are
on one side of the road, clear of the feeders and telephone
line, which are kept on the other. The central power sta-
tion itself contains a sub-station equipment, thus making
four sub-stations altogether. Two ocoo feed wires are

MAIN OFFICES OF COMPANY

carried throughout the whole length of the line as a sort of
side feeder. The company now has considerable unused
feed wire on its hands, owing to the greatly reduced
amount of copper necessary with the new system feeding
500-volt lines at all points. In front of the central power
station the trolley line is divided by section insulators and
the ocoo feed wires going to each direction are brought
into circuit breakers on the board, so that either half of the
line can be shut down and service continued on the other
half in case a wire is down or there is a heavy thunder
storm on one section. The sub-station switchboards are
also fitted with two feeder breakers, so that the electrical
continuity of the line can be interrupted for the same pur-
pose in front of the sub-stations by putting in section in-
sulators if at any time it is found desirable.

The sub-station equipments are in all cases the same.
The apparatus consists of one 250-kw rotary converter
supplied by three 8o-kw oil-insulated, oil-cooled, step-
down transformers, thus doing away with blowers and
their motors, which are necessary with the forced-draft
type of transformers. No copper bridges or equivalent
devices for reducing hunting are used on the rotaries,
although they are supplied from a single-crank engine
running at only 95 r.p.m. In spite of this, there is no
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trouble whatever from hunting, the alternating ammeters
showing only the slightest perceptible beat in time with
the engine strokes. Although the rotaries are rated at
417 amps., goo amps. have been drawn from one of them
for a short period without sparking and without overheat-
ing. The rotaries are compound wound, and, with the
exception of the machine in the central power station, are
oil insulated and air cooled. Reactive coils have been put
in the alternating circuits to give the proper compounding.

The method of starting the rotaries is as follows: When
starting up in the morning the main generator is run up to
about half voltage, and the rotary in the main power sta-
tion is thrown on and started up by the induction motor
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rheostat switch is installed on each rotary switchboard for
this purpose.

The sub-stations are attractive appearing structures of
the style illustrated herewith. The interior is largely
given over to the living quarters of the sub-station attend-
ant and his family. By combining the residence and the
sub-station proper in this way but one man is needed per
sub-station, as other members of his family are capable of
watching the apparatus in his absence. The one room
devoted to the electrical apparatus is provided with a
double door sufficiently wide to accommodate the rotary,
and the sub-stations are so planned that this room can be
extended when more machines are needed.

STANDARD OPEN AND CLOSED CARS

action of the alternating currents; that is, by the method
usually adopted with General Electric apparatus; the half
voltage of the generator serves the same purpose as com-
pensating transformers, reducing the alternating voltage
impressed on the collector rings of the rotary down to
about half the normal. When synchronized and brought
up to full pressure, the direct-current end of the power-
station rotary is closed on the 600-volt lines and the sub-
station rotaries are started from it by means of direct cur-
rent sent out over the trolley wires and oooo side feeders,
which, as noted above, are continuous from station to sta-
tion. In this way the sub-station rotaries are brought up
to speed without using alternating currents. A four-step

Among the other extensions during the last year are the
new car house and shops, a view of which appears here-
with. This building has a frontage of 143 it. and is 200 ft.
long, affording accommodation for forty cars. It is located
just across the track from the power station and general
office in Webb City. TIn it the cars are cleaned and all re-
pairs are made. The company does not allow the use of
any water in cleaning its cars, Modoc liquid car cleaner,
made by the Modoc Soap Company, of Cincinnati, Ohio,
being used exclusively.

A view of the general office of the company is also given.
The lower floor contains the usual general offices, and the
upper floor the dispatcher’s office, the dispatching being
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done, as usual, by means of a telephone line with bridging
stations of the police-patrol type. The phone dispatcher
has in front of him a board with holes arranged as in the
accompanying sketch, in which he can insert buttons num-
bered to represent the cars, so as to keep track of their
locations on the line.

BOARD USED BY TRAIN DISPATCHER FOR RECORDING
LOCATION OF CARS

Another interesting point about the operation of this
system is the method of paying the men. The rate paid
conductors and motormen is 12} cents per hour during the
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a good part of the night in collecting fares, not registering
any of them, and then turned in amount of cash on hand
at close of business, less amount he started with in the
morning. The experiment was successful, and the total
receipts for the day were $530 in excess of any previous
day in the history of the road. One conductor turned in
$196.20, which is the record for the road; all of this was
collected from one car with no trailer.

The Southwestern Missouri Electric Railway Company
is capitalized at $800,000, all of which is issued, and has an
authorized bond issue of an equal amount, of which $750,-
000 is issued, the bonds drawing 6 per cent and being re-
deemable inside of three years. The receipts for the month
of May, 1900, the last month previous to the writing of this
article, amounted to $22.593, of which the operating ex-
penses, including paving, car licenses and legal expenses,
amounted to $9,047, leaving a net income of $12,046. The
interest on the bonded indebtedness amounts to $3,750 per

first six months, after which 15 cents is paid, with an addi- month. Occasional dividends have been paid in the past,
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tion of what is termed a “10 per cent dividend,” 7. ¢., each
man is paid at the end of six months a further sum equal to
10 per cent of his total wages during the previous six
months’ period.  In this way the amount actually paid is_

and from now on regular dividends will be paid, although
at the time of this writing the amount of these dividends
was not decided. The stockholders of the road are identi-
cal with the bondholders, and are largely residents of Har-
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163 cents per hour, provided a man does not leave during
the six months.

On July 4 the company made an innovation which per-
haps is worthy of mention. On that day it was decided to
dispense altogether with the use of fare registers. Instead,
each conductor reported the amount of cash he had on
hand in the morning of the 4th, put in the entire day and

risburgh and Philadelphia, Pa. The road has an Eastern
office in the former place.

The president and treasurer of the road, A. H. Rogers,
manages its affairs, taking personal charge both of its
larger and more important dealings and the many details
of operation. To President Rogers is due the credit for

the road’s good equipment, successful operation and pros-
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perou; condition. The other officers of the road are as fol-
lows: E. J. Pratt, superintendent motive power; C. E.
Baker, superintendent transportation; J. M. Maret, super-
intendent tracks, lines and bridges, and H. T. Morrison,
superintendent repair shop.
—_"

The Street Railway System of Geneva, Switzerland

The beautiful city of Geneva, situated at the western
end of Lake Leman, has of late become more than usually
interesting to the American tourist and engineer, by reason
of the remarkable change that has been made in its street
railway system. In view of the size and importance of the
city and the extent to which all the facilities for travel are
liberally patronized, it is a little curious that the initiative
in the new work should have come from outside; but this
has also occurred elsewhere in Europe. Geneva was early
in the possession of steam tramway and trolley roads, but
ithas been reserved for foreign capitalists to unify the exist-
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plan, and ultimately control was obtained of the Narrow
Gage Street Railway Company (Voie Etroite) of Geneva,
with nearly 45 miles of track in the city and suburbs, and
of the General Company of Swiss Tramways (Compagnie
Générale des Tramways Suisses), operating about 22 miles
of track in the best parts of the city. The parties thus be-
coming interested, namely, the General Tramways Con-
struction Syndicate, Ltd., of 43 Threadnecedle Street, Lon-
don, also secured a federal charter for the Genevese Com-
pany of Electric Tramways (Compagnie Genevoise de
Tramways Electriques), and with it concessions for new
lines of nearly 18 miles in and around the city and some 14
miles in extensions each side eastward of the Lake of
Geneva to the charming suburbs of Versoix on the Swiss
shore, and Hermance, at the French border. The Com-
pagnic Genevoise has already done a large part of its work
in welding together the system thus created, which serves
a city of about 100,000 souls; a canton with a population of
120,000 and an area of 109 square miles, and which is

o
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BRIDGE OF MT. BLANC, AN ARTERY OF STREET RAILWAY TRAVEL, GENEVA

ing systems, create a most extensive network of new lines,
and to develop plans which comprise not only the whole
canton, but all the adjacent country in Switzerland and
France that is physically part of Genevese territory. The
past month has witnessed the completion of a large part
of the enterprise, giving, therefore, an opportunity for pre-
senting the work and its history in more or less appro-
priate detail.*

It would appear that about three years ago H. E. But-
ters, of San Francisco, prominently identified with Califor-
nian and South African mining interests, was very much
impressed while passing through Geneva on a tour, with
the fact that the street railway service was not adequate to
the population, and that with abundant cheap water power
in the city itself, the methods employed depending largely
on steam “dummies,” were intolerably behind the times.
The idea immediately suggested itself to Mr. Butters to
effect improvement by consolidation and the injection of
new capital. Steps were at once taken to this end, outside
capital was readily enlisted on a rough presentation of the

* 1llustrated articles on street railway work in Geneva aopeared in the STREET RAIL-
way JOURNAL for February, 1897, and November, 1808, and they contain detailed
informaticn as to the older systems which it is not necessary therefore to repeat here.

reaching out necessarily to annex or associate with itself
lines that ramify in every direction in territory hitherto de-
pendent chiefly upon slow and expensive steam locomo-
tion. A map is shown herewith of the Genevan network
of the company, presenting graphically the manner
which, with an expenditure when all is done of about
$5,000,000, the old and new lines thus consolidated and
amounting to nearly 100 miles will cover the city and its
suburbs, and will furnish a first-class modern system with
all the improvements that the most skillful engineering
can suggest.

It was natural that those who had undertaken this great
enterprise should look to America for the expert ability to
direct and supervise the expenditure of their money,
and thus it came about that Stephen D. Field, so well
known in the United States. not only as a brilliant in-
ventor, but as one of the oldest clectric railway engineers
in the country, was invited to take the position of engineer-
in-chief. This he consented to do, and associated with
himself A. Kundig, a young Swiss engineer, who had had
considerable experience in America. Under the vigorous
and efficient management of these two men an amount and
quality of work has been done in a manner and at prices
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that are simply amazing, and it may fairly be questioned
whether there is in all Europe a system that has been more
liberally, yet more economically, constructed. Prelimi-
nary to any attempt to consolidate car houses, rolling

LAYING TRACK ALONG ROUTE D’HERMANCE, NEAR PARK
DES EAUX VIVES
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the Mediterranean. Herewith are shown views of the
property and buildings, with a plan of the offices, car
house and machine shop, as at present developed. The
company owns at this spot about 20,000 sq. m., and thus
has ample provision for the inevitable growth. As a mat-
ter of fact, this little real estate investment has proved one
of the best of the concern’s many shrewd moves, for the
river detritus taken out and crushed electrically for road-
bed material has pretty well covered the price. As is
usual in Europe, the office building is a handsome, sub-

LA JONCTION, HEADQUARTERS OF THE CIE. GENEVOISE
DE TRAMWAYS ELECTRIQUES

CHEVRES POWER STATION, GENEVA

stock, etc., the Compagnie Genevoise determined to estab-
lish its own headquarters, and this it has done at a most
picturesque part of the city, in the southwest, at a point
called La Jonction, just where the blue Rhone from Lake
Geneva and the arrowy, turbid Arve, from the Mount
Blanc ranges, mingle their waters and flow southward to

stantial edifice. It is three stories in height, with clock
tower, and is built of a rich French white stone, upon
which ornamental carving has been freely bestowed. It
has a frontage of over 115 ft. and a depth of nearly 120 ft.
in an L shape. The ground floor is devoted to the offices
for cashier and bookkeeper and general accounts, and to an
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assembly room for the motormen, while the long wing of
the building carries a large stock of supplies, for which
there is also a commodious basement. The first floor is
occupied by the management, with rooms for the superin-
tendents and various officials, and a large board room for
the directors and receptions. The second floor is reserved
for the engineering department, and has excellent light,
and there are also a salon, bath, dormitory, etc. In the
clock tower an archive room for files, etc., has been placed.

Closely adjoining the office building is the car house, of
steel and brick construction, the face of the bricks being
covered with hard cement. [t is about 275 ft. long by 8o
ft. wide, has six tracks, and can be added to indefinitely as
to width. It will now carry fifty 18-ft. cars, and the pit has
been made clear across the lower end, so that no switching
is necessary to get cars over it. Immediately in the rear
is a fine machine shop and repair shed at right angles to
the car house, with one of its sides on the bank of the River
Rhone. It is of the same general construction as the car
house and is nearly 200 ft. long by 60 ft. wide. It is
equipped with a 15-ton traveling crane and the necessary
complement of tools. The yards outside the buildings

L

RUE DU RHONE, OVERHEAD CONSTRUCTION

constitute a depot for heavy material, such as poles, rails,
road material, etc.

It is probably well known that the gage of street railway
favored in Switzerland is only 1 m. (3 ft. 3 ins.), called the
Voie Etroite. In Geneva, when the new company came
into power, there were about 45 miles of such gage in the
city in operation and about 18 miles of medium gage. All
the new work is of 1-m. gage, which, of course, becomes
therefore the standard of the whole system. Mr. Field and
his staff are thoroughly well satisfied with this width, which
has its advantages in view also of the narrowness of many
of the streets traversed, and Mr. Field has even worked
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out a novel type of car known as the Hotel de Ville,
from the section in which it will run and which is intended
to go through narrow streets rather than wreck or abolish
the existing architecture. It is only 1.70 m. in width, seats

\.\

LAYING CONDUIT ALONG ROUTE D’HERMANCE

eighteen people, and provides standing room for eight
more. But the standard size of car, which will doubtless
be generally adhered to, is 2 m. (6 ft. 6} ins.) in width over
all, although it can be made 2.20 m. (7 ft. 24 ins.) and keep
within the official requirements and conditions. The com-
pany has thirty-six existing cars and is adding ninety new
ones, for the electrical equipment of which Westinghouse
motors and controllers will be used, of the familiar
type. The new cars are being furnished by the Societé
Industrielle Suisse, of Neuhausen, Schaffhausen, and
some were equipped by the Basle works of the Allge-
meine Elektricitits Gesellschaft.  The charter of the com-
pany, it may be fitly mentioned here, requires broadly that
all materials and supplies used shall be preferably of Swiss
origin or bought through Swiss houses. The engineers of
the road are very much in favor of the Brill type of car, as
used in California and also at Capetown, and one of these
was actually imported by special permission to serve as an
object lesson to the Genevese, who have been very en-
thusiastic about it, and apparently would like all the rest to
be of the same comfortable and commodious model. Each
car has two 25-hp motors, with ordinary controller, and is
furnished with two series of five incandescent lamps of 110
volts, and is heated in addition with the McElroy electric
heaters of the Consolidated Car Heating Company, of
Albany, N. Y.

The rail used by the Compagnie Genevoise is the Phoee-
nix, model 18 C, furnished by the firm of Demierre & Com-
pany, of Geneva. It is shown herewith in cross section,
and has a weight for city use of 105 Ibs. For country
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lines the Pheenix model 5 F is used, with a weight of be-
tween 65 Ibs. and 70 Ibs. All the angle-plates have three
bolts on either side of the joint, and the Edison-Brown
plastic bond is used, with three or four oo copper wires at
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later. The unit of conduit is a two-duct piece, 70 cm
(294 ins.) in length, each duct having a 24-in. bore. These
pieces are laid edge to edge and bound with tar paper, as
shown in one of the illustrations, and they are then grouted

OFFICE, CAR HOUSE, ETC., AT LA JONCTION

crossings.  The nature of the track and roadbed construc-
tion can be seen from the views presented.  All the track
in the city is carried on concrete girders, with a height of
12 ins. and a breadth of 10 ins., while the total depth of
masonry under the track 1s 1 m. This solidity is not only
due to the fact that the bed has to stand the crushing strain
of the city’s 15-ton road rollers, but because the streets are
generally dug out of slimy clay soil, which has a mean
trick of caving in, so that special stability was the best
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STANDARD SECTION OF RAIL

10 cm (4 ms.) on all sides, making a solid, impermeable.
vet casily accessible, system.  In some places, as in the
main thoroughfare, the Rue du Rhone, the conduit is
under the track. The number of ducts varies from place
to place, according to the requirements, being twenty in
the section across from the power house to the Plaine de
Plainpalais, and twelve, eight, six, four, etc., in other parts
of the city. The system is reached by means of one
hundred manholes, all of good size, the largest near the |

.

TERMINUS OF MT. SALEVE RACK RAIL ELECTRIC RAILROAD, GENEVA—MT. BLANC IN DISTANCE

means of guarding against disruption. Rigidity of the
rails in relation to each other is also insured by the tie-rods,
of which there are five to each length of 12 m,, or, say
4o-ft. rail.  The radius of curves is 11 m. at La Jonction
and 15 m., 18 m. and 20 m. in other parts of the city.

The entire new network of feeders is distributed by
means of terra cotta conduit, which Mr. Field has had
made specially in Switzerland for his work. It starts out
from the city power plant at Coulouvreniere, from which
current is taken under conditions that will be touched upon

power house, central for the whole system, being 10 ft.
cube. The cables for the work have been furnished by the
Société D'Exploitation des Cables Electriques (Systéme
Berthoud, Borel & Cie), Cortaillod, Switzerland. From
the power plant to the big manhole, each way out, there
are three cables on each side of 700,000 circ. mils each, and
then smaller cables lead off for each line, according to the
demand. To start up the first cars, some 12 km of 500,000
circ. mil cable had been drawn in at the time these notes
were made, in the early part of the summer. In addition
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to this there is a four-circuit telephone cable cut at each
manhole, so that from those points communication can be
had immediately with the power plant, office or car house.

The line construction may be said to follow American
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two flat slabs of iron, drawn and welded at the same time;
with 20 ft. in the single lower piece and 10 ft. in the single
upper picce. In securing heavy corner poles to sustain
unusual strain, Mr. Field, with characteristic ingenuity,
has resorted to the device of taking a
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pole of large diameter, filling up the hol-
low space by dropping old rail down into
it and then cementing the whole mass
inside. The result is enormous stability.

In addition to the pole line, the com-
pany has up about 15 km (g} miles) of
line fastened on buildings by rosettes, a
great many of the streets being too nar-
row to admit poles. One of our views
shows a construction gang putting up
line of this type last May. The lecast
distance permitted from wire to rail is
6 m. In the Place du Rhone there is a
very interesting picce of work of this

character, it being a wery open space,
with a cross street on one side, coming

in at right angles.  One long span across
is 80 mi. (244 ft.) at a height of 7 m. (21.3
ft.), and across the street is a parallel span
of 5o m. (152 it.) length. The span wires
are composed of fourteen steel wires
stranded, each 2 mm in diameter. The
unusually heavy construction here was

MAP OF GENEVA, SHOWING THE TRAMWAY SYSTEM

practise in general so far as relates to the pole line, etc., and
much of the material has been supplied by Robert W.
Blackwell & Company, Ltd., of London; while some ex-
cellent insulating pieces used are from the Société IFran-

rendered necessary by the fact that a
double trolley wire had to be supported
for the turn-out. The end plates for this
style of construction are heavy, and their pins, made of
inch rod corrugated, are driven in about 8 ins.

In making his cable joints on the construction work,
Mr. Iield has adopted a plan which secems to be both new
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PROPOSED NARROW GAGE CAR, GENEVA

caise d’Ambroine, of Paris, and other material has been
supplied by the Duisburg [ron Works, of Duisburg, near
Cologne. About 13 km (8 miles) of pole line have been
put up. Some of the poles are made with side web, from

and meritorious. The cable to be jointed 1s first scaried
at an angle of 45 degs. The cut-bare ends are left sepa-
rate about 1/32 in. apart and clamped in a bullet mold
in which is cast very hot nearly pure tin solder. This
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at once solders the ends of all the wires together and also
the abutting ends of the cable, surrounding the whole core
with an cnlarged ferrule of the solder and giving the core
a conductivity which slightly exceeds the theoretical.
The joint thus made is then served and a sleeve of lead
pipe is slipped over it. The ends of the sleeve are con-
nected to the cable pipe by means of a cast joint made of
very fusible solder. An air pump is then applied to the
jomt and the air exhausted until quite a high vacuum is
obtained, thus testing the integrity of the envelope with the
soldered ends. If when this vacuum has been obtained
the joint tests out to have perfect insulation, a pot of hot
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POLES AND BRACKETS

melted resinous composition is applied by a pipe leading
into the joint, the opening of said pipe having been pre-
viously stopped with a wax plug. The hot compound
melts the plug and the vacuum does the rest. The result
of the process, Mr. Field says, is a joint of higher insula-
tion than the normal cable itself.

The Compagnie Genevoise is relieved of all necessity of
generating its own current, the city having, as is well
known, developed the water power of the lake and river at
its own expense and having set up a virtual monopoly of
the supply, which it has been extending for some years
past. The carliest plants are on the Rhone within the city
itself, as in the case of the Thury plant, installed for the
Tramways Suisses, as described in these pages three years
ago. But the city, in 1896, having exhausted these nearby
facilities, went further down the Rhone 3 miles or 4 miles to
Chevres, where it established a fine (Erlikon plant for long-
distance transmission to the Coulouvreniere power and
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pumping house, which is situated on the Rhone just above
La Jonction and the property of the Compagnie Gene-
voise. A view is here shown of the present enlarged
Chevres plant, for which we are indebted to Brown, Boveri
& Company, of Baden, Switzerland, whose two-phase ma-
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SECTION OF TRACK CONSTRUCTION

chines, supplied more recently, are seen in the picture.
These machines -have cach a capacity of 1200 hp and
furnish two-phase current at a frequency of forty-five
periods per second at a potential of either 5500 volts or
2750 volts, at will.  They are of the umbrella, vertical-shaft
type, with fixed armature and revolving field, having forty-
six poles carried by the cone-shaped magnet wheel. Above
the machines is seen the large white marble switchboard of
thirty panels and about 65 ft. in length, in the center being
the three panels reserved for the service to the city, the

tramways and the transformers at 2500 volts. This new
s —
niver
Rhone //
REFAIR SHOPS
— A

CAR HOUSE

i
rncs:s
]
i

L1

o1l

AVENUE DE LA JONCTION

Scale, 1:3000

Ly,
€.

~

S
PLAN OF PROPERTY AT LA JONCTION

Street Ry .Journal

board was also put in by Brown, Boveri & Company, with
their machines, to permit an easy manipulation of all the
various units and types comprised in the plant. The cur-
rent, delivered by underground cable at Coulouvreniere
for the street railway work, is received at present by a 600-
kw rotary on the same shaft as the generator, which in turn
delivers direct current to the system at 560 volts. The
contract with the city is at the rate of 12 cm, or 2.3 cents
American, per kw-hour for all current up to 1,800,000 kw-
hours per annum, and above that, g centimes, or 1.7 cents,
for all current consumed. The current is delivered through
meter, is available night and day, and the company’s em-
ployees have access to the apparatus. The city concedes,
however, to the Compagnie Genevoise the right to gener-
ate its own power, if it wishes to do so, after the quantity
named above has been reached, and Mr. Field, who has
had considerable experience in these matters, believes it
would be worth while to do that rather than pay such
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rates. It is to be hoped and expected, however, that with
the opportunity to draw from such a fine plant as that at
Chevres, where every increase of output must tend to re-
duce the cost of production materially, a basis of agree-
ment on fair terms can readily be found. It will be under-
stood that the cost to the company begins only at the
moment when it receives the current on its own network.
Examples of this plan of current supply are probably quite
rare.

The Compagnie Genevoise is allowed five years for its
work of construction and equipment, and the charter runs
sixty-five years. It is permitted to collect a fare of 10
centimes,or 2 cents American, for the first kilometer, which
is at the rate of nearly 3 cents a mile, and § centimes, or 1
cent American, for each succeeding kilometer. City

ENTRANCE TO EAUX VIVES

servants on duty are allowed to travel free, and there are
school children rates, which do not seem to be used much.
There are no transfers, and the tariff is considered such as
will yield the company a fair return on its large investment.

Naturally, the American management of the road has
been very much alive to the creation of new travel, and
especially to the development of pleasure parks which shall
induce the people to seek rational and healthful amuse-
ments by patronizing the lines. Among the parks reached
by the lines are the Ariana and Mon Repos, but the most
striking is that known as the Parc des Eaux Vives, at the
end of No. 2, or Hermance, line, on which were taken the
views of track construction shown in this article. This
beautiful resort was the homestead of Louis Favre, the
famous engineer of the great St. Gotthard Tunnel, whose
construction ruined him, so that the property has passed
out of the hands of his family and has become one of the
most picturesque resorts imaginable, with its springs,
chalets, alpine groves, theater, dancing hall, etc. The
possibilities of traffic in this direction may be inferred from
the fact that last summer, when proper car facilities were
lacking, over 250,000 people went out to this place in
rough wagons. From this Hermance side of the lake a
line of ferry boats run to the other side, or Versoix, where
many of the wealthy have their homes, and out in which
direction the Compagnie is also pushing its lines along the
Swiss shore of the lake, with its memories of Voltaire at
Ferney, the Napoleons at Prangins, and Madame de Stael,
at Coppet. In the mere tourist travel to such places the
company has a rich lode to work, for Geneva is one of the
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most frequented spots in all Europe. Moreover, the moun-
tains around the city offer excellent opportunitics for pleas-
ure travel development, if made cheaper, as exemplified
by the rack rail up Mont Saleve, from whose terminal
chalet, at a height of some 4000 ft. above sea level, a mag-
nificent view is obtained, not only of Mont Blanc and the
Dent du Midi, but the valleys of the Arve and the Rhone,
the shores of Lake l.eman and the distant crests of the
Jura Alps. All this region is practically covered by the
present and prospective system of the Compagnie Gene-
voise, and it may be doubted whether there is a better ter-
ritory to be found for a system wisely and liberally adminis-
tered. ,

There are other points of interest in the construction and
operation of the road that might well be touched upon, but
these must await the completion as a whole of the work,
whose first stages were brought to a close in the past
month of July. The executive of the system consists of
S. D. Field, ingenieur directeur, and A. Kundig, chief of
staff, to both of whom we are under deep obligations for
courtesies extended. With them are associated F. Landolt,
assistant to the chief of staff, and L. Delphin, 1. Weber,
J. R. Selfridge and E. Laval. It will also interest many of
his former friends in America to know that young Robert
McCulloch, of St. Louis, has also been associated with Mr.
Field in work centering at Geneva, work of which, how-
ever, this is not yet the time or place to speak.

————————

Filling Gravel Cars

The accompanying engraving shows an ingenious
method of loading gravel at the pits, employed on the
Indianapolis & Greenfield Railway, now building. The
method was suggested by Mr. McMath, civil engineer of
the road, with the result that the cost of loading the gravel
car was only about one-quarter of that when the car was
loaded with shovels. As will be noted, the means em-

FILLING GRAVEL CARS

ployed are a temporary bridge, which can be readily re-
moved and which is placed over temporary trucks. The
road scrapers bring up the gravel and drop it through a
hole in the bridge. FEach team handles about 50 cu. yds.
per day. The scheme, while not new, is an excellent one,
but is doubtless unknown to many.

The STREET RATLWAY JOURNAL is indebted to the con-
sulting engineers of the Indianapolis & Greenfield Railway
Company, E. P. Roberts & Company, of Cleveland, for
the photograph from which.the engraving was made.
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Funeral Cars on American Street Railways

Two years ago a description was published in these col-
umns of street cars used for funeral purposes in the city of
Mexico. Several cities in this country have now taken up
the idea and the funeral trolley car may be seen in Chicago,
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the Cleveland Electric Railway Company for the joint use
of that company, the Cleveland City Railway nd the inter-
urban lines running from Cleveland to Akron, Painesville,
Lorain, Oberlin, etc. It is 28 ft. long and 8 ft. wide, is
painted an ebony black with simple gold trimmings and
has the windows draped with green tapestry and yellow

CAR HOUSE OF CLEVELAND ELECTRIC RAILWAY, SHOWING FUNERAL CAR AT LEFT

Cleveland and St. Louis. The system has not as yet been
adopted in any other citics in the United States, so far as is
known, but the comfort and convenience which it gives will
probably extend its use.

The electric funeral cars now in commission have in
nearly every case been made in the railway company’s own
shops by changing over one of the regular cars to suit it for

INTERIOR OF CHICAGO ELECTKIC TRACTION
FUNERAL CAR

the service required. The cars selected have, in general,
been of the eight-wheel type, and have been repainted in
some sombre hue so as to combine solidity, ease of motion
and elegance of appearance. Some special arrangement
has had to be made for admitting the casket, but with this
exception little alteration in the car body is necessary.
The car shown on the tracks at the left of the first
illustration on this page was built in the summer of 1899 by

silk. The interior is divided into two compartments. The
one in front, intended to receive the casket, has drop-down
doors on each side and is draped throughout in heavy
broadcloth. There is accommodation for four caskets be-
sides shelves for receiving the floral offerings. Sunken
rubber rollers are placed in the floor to facilitate the en-
trance and removal of the caskets. The rear compartment
contains seating capacity for twenty-eight persons. The
scats, for greater durability, cleanliness and healthfulness,
are of split rattan.

Instead of a fixed partition the car used in Chicago has
portieres which may be drawn or not as desired. The re-
mains are admitted through doors in the end of the vesti-
bules and the casket is placed on pedestals in the ordinary
manner in any part of the car the mourners wish. The
lines of the Chicago Electric Traction Company, which
operates this car, reach the cemeteries of Oakwoods. Mt.
Olivet, Mt. Hope and Greenwood, and in the spring and
fall of the year it averages a trip a day.

A funeral car has lately been started in St. Louis which
sets aside the middle of three compartments as the resting
place of the casket. Entrance is effected by a movable
panel in the side of the car which rolls upward while a
trestle containing rollers on the bottom may be pulled out-
ward to receive it from the pallbearers. It is intended that
the immediate family will occupy one of the end compart-
ments and the friends of the deceased the other. The car,
which is the first of six to be installed on this road, is hand-
somely finished on the outside in chocolate brown and has
the interior upholstered in appropriate colors with black
velvet curtains and Brussels carpets.

In operation, the cars are side-tracked at the nearest con-
venient point during the funeral service. In Cleveland
thirty-six stations have been set aside for this purpose. At
the conclusion of the service the casket is carried from the
church or house by the pallbearers and placed in its posi-
tion. Arriving at the cemetery the casket is again taken
up by the pallbearers and either carried to the grave or else
placed on a hand carriage or hearse which is in attendance.
While in use the funeral car has the right of way, and as it
waits on a switch, both at the church and cemetery, the
funeral party proceeds throughout with no delays.
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Testing and Repairing Methods of the North Tersey
Street Railway Company

The North Jersey Street Railway Company, which
operates all of the lines in Jersey City, Newark, Paterson
and in many of the neighboring towns and country, has in
service over 231 miles of track and about 750 cars. The
extent of its system has compelled the company to give
especial attention to the care and repair of its rolling stock.
Most of this work is carried on at the Plank Road repair
shop of the company in Newark, although many of the
car houses of the company are necessarily equipped with
facilities for making slight repairs.

One interesting feature of the Plank Road repair shop is
that nearly all work done is paid for on the piece-work
system. This method was introduced into these shops
four or five years ago and has proved most satisfactory to
both men and company. The former find that they earn
more than formerly, while the total cost of repairs has heen
reduced to the company.

The first test illustrated is that to determine short cir-
cuits in railway armatures, and employs the well-known
alternating-current method, the chief novelty lying in the
fact that the alternating field is portable and is taken to the
armature, instead of having the apparatus stationary and
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'FlG. I.—ALTERNATING CURRENT COIL FOR TESTING
MOTOR ARMATURES

moving the armatures to it. The great advantage of
this is that the testing rack can be moved from one lathe
or winding bench to another, or wherever an armature is
being repaired, and the armature coils can then be tested
with a minimum amount of trouble.

The alternating field rack employed was designed by the
master mechanic of the North Jersey Street Railway Com-
pany, H. H. Adams, and is so easily constructed that work-
ing drawings are given in Fig. 1, which shows a frame-
work made of angle iron mounted on three rollers. The
magnet core is made of laminated iron about 1/32 in.
thick, and of the shape and size shown in Fig. 1. This
device is adapted to test G. E. 800’s, 1000's, 1200’s and
57’s, and Westinghouse No. 3’s and No. 12’s. The mag-
netizing coil is made as shown and wound with 1210 turns
of No. 13 B. & S. double-covered cotton wire. The
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curved face of the pole piece is adjusted by a hand-wheel
and screw, so that it can be shoved up against the arma-
ture without removing the latter from the winding bench.

The body of the armature completes the magnetic cir-
cuit of the alternating current magnet; the armature is then
rotated by hand in this field. If any two windings are
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FIG. 3.—DIAGRAM OF CONNECTIONS FOR TESTING
TWO ARMATURES

FIG. 2.—S. R. G. 30 MOTOR USED AS ROTARY CONVERTER

short-circuited and are within the influence of the varying

magnetism, a local induction circuit is created which causes
a vibrating magnetic flux in the teeth of the armature
included in the short circuit.  This is discovered by pass-
ing a thin strip of iron around the armature, which, when
over a short-circuited coil, will vibrate in unison with the
alternating current supplied to the magnet. This vibra-
tion is due to a local short circuit formed by the connec-
tion of two adjacent coils. The magnetism, which is in-
duced by the local flow of current in the short-circuited
coils, produces a magnetizing effect differing in its time
from the magnetism of the adjacent teeth. This, as stated,
causes a vibration of the iron strip when over the tooth
lying between the short-circuited coils. There will be two
such points in the armature at a quarter from each other
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when two adjacent coils are short-circuited; but four coils
are affected when the short is between commutator bars,
which are connected to these two coils, and the four mag-
netizing areas will be found at equidistant points around
the armature body.

The current for this testing device is obtained from an
S. R. G. 30, I'ig. 2, having two slip-rings secured to and
insulated from the shaft and connected to the windings
of the armature. These rings are located
one-quarter of the circumference of the
armature from each other in a two-pole
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vided, which couples both pinions with set screws that
enter between the teeth, and each pair of frames is set
so that the armature shafts are aligned. Ifig. 3 gives the
diagram of connections for the testing of these motors.
By the way the switches are thrown, the Westinghouse
No. 3 is ready to run as a motor and the G. E. 800 will
run as a dynamo, the water rheostat being adjusted to
give the proper load for the test. The armatures are run

motor. This motor is wound with a shunt
field of fine wire, and has a speed of 1400
r. p. m.; this gives a good frequency to de-
tect these crosses.

The armature room is wired for this cur-
rent over the winding benches, and tlexible
cords with attaching sockets are located at
points convenient for connecting to the
testing device. When located at any
winding bench an armature can be tested
by this method in less than one minute.

The armature is then given a running
test.  There are two pairs of standard rail-
way motor fields fixed to the floor, but
turned upside down, so that it is only
necessary to raise the cover of each to
introduce the armature to be tested into

the field, the brushes being out of the
way. lour different fields are provided
for the four types of motors used on
the road. The armature to be tested is then directly
connected with another armature in the other field of
the pair already mentioned, one machine running as

FIG. 4.—BORING

ARMATURE SHELLS FIG. 5.—CHIPPING OIL WAYS

this way for five minutes and then, by throwing over both
double-throw switches, the G. E. 800 becomes the motor
and the Westinghouse No. 3 the dynamo.

The arma-
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FIG. 6.—PLAN AND ELEVATION OF CAR HOIST

motor and the other as generator. The G. E. 1200 and
1000 motors are tested against each other and the G. E.
800 and Westinghouse No. 3. A chuck coupling is pro-

tures are raised and lowered into the fields by an air hoist,
which is on an overhead track, so that they can be moved
easily from one end of the shops to the other.
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The method of boring out shells employed by the North
Jersey Company is to mount a chuck, shown in Iig. 4,
proper size chucking pieces being used for each style of
shell, on the carriage of a lathe. The boring tool is fed
into the shell and the babbit bored with one cut to size.

The oilways are cut by a pneumatic tool, as shown in
Fig. 5. One man tends to both operations, cutting oil-
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The Milwaukee Carnival

The possibilities in the way of electrical decoration and
illumination in strect parades afforded by the overhead
wires of a trolley road have been proved in several cities,
particularly in New Orleans, and views of the floats used
in the Mardi Gras processions in that city last winter were

FIGS. 7 AND 8.—SNOW PLOW, NORTH JERSEY STREET RAILWAY CO.

ways while the boring tool is being automatically fed
through the shell.

The car-body hoist, as shown in I'ig. 6, has been de-
scribed in a previous issue of this paper, but the working
dimensions are given, so that duplicates can be made more
easily, if desired. This hoist consists of an old railway
motor belted to a shaft carrying a worm, the gear of which
meshes into the worm and turns a shaft provided with a
right and left-hand screw thread. To the nuts which run on
this thread are attached the hoisting cables, which pass
over the sheaves at the four corners of the hoisting device,
and drop to the floor below where the repair pits are lo-
cated.

Two stringers are placed under the car body, and to
these stringers the cables are attachied. The motor 1s then
started up and the car body raised out of the way of the
truck. The hoist shown, Iig. 6, can raise with ease a
double-truck body weighing 18,000 Ibs.

The snow-plow which the North Jersey Street Railway
Company employs and has designed is shown in Fig. 7 and
Fig. 8. The front of the plow has a curved surface, which,
instead of pushing the snow ahead of the plow, runs under
the snow and rolls it over like the mould-board of an ordi-
nary farmer’s plow. The adjustment of this plow 1s paral-
lel with the track and is effected by swinging the plow on
two chains, both winding on a drum, to which is attached
a gear, into which meshes a worm gear terminating in a
staff and hand-wheel.

When in use, the plow is operated by two long radial
arms secured to the car body, which resist the pressure
of the snow, and the plow can be readily swung up and
down by the chains. The side wings are raised and low-
ered by a lever hinged from a standard projecting below
the platform. The width of the plowed way is regulated
by a chain-guy attached to a locking lever as shown.

The track plow is a short V-shaped plow resting on the
head of the rail. This clears special work and high joints
by being supported on a spring, acting in the line of move-
ment of the car. The North Jersey Street Railway Com-
pany reports such good results from the performance of
this plow that the company is building a number of others.

published in the StreEET RarLway Journarn. The un-
limited current available for lighting and power to propel
the floats makes it possible to secure finer spectacular
effects than would otherwise be possible.  This was shown
during the special carnival, held June 28 in Milwaukee, in
which the trolley current was used for this purpose to a
greater extent probably than ever before, and which was
generally regarded as one of the most successful night
pageants ever held on this continent.

The parade consisted of twenty floats, placed on electric
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trucks, and lighted by 6000 lights of different colors. They
consisted of a variety of subjects, presented without any
aim at continuity of idea, but solely for their picturesque
beauty and scope for fantastic display of form, color and
effulgent light.

The first float was a fac-simile of the battleship “Wiscon-
sin,” and, under the strong lights that focused on the spot,
she seemed a rcal ship afloat on a white sea. Several
musical chariots, decorated with swans’ necks, whose
heads extended far in advance of the charioteers, dispersed
radiance and music at the same time.  The float carrying
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Rex was draped with foliage of tropical abundance. The
king stood up in the midst of four columns, surrounded
by hundreds of lights, which added an effect of royal
splendor to his luxurious and majestic appearance.

A striking float was that in which the Goddess of Light
stood on a sun bristling with golden rays, covered with

VIEWS AT NIGHT OF TWO OF THE ILLUMINATED CARS

clectric lights, driving two prancing white horses.  On the
next float was a half godlike figure, poised on one foot,
ready to fly from the banked clouds of Olympus on some
world-wide errand.

“Comus,” the king of laughter, and “ Jupiter,” the king
of gods and men, were two very attractive floats. A repre-
sentation of Tades followed, which gave the public a realis-
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Another float was founded on the Mother Goose tale of
“The Three Wise Men” of Gotham and their nautical ex-
periences. The sea, with green and blue waves tossed
mountain high, was there, and in the midst, emphasized by
a corona of light that came from fifty lamps, was a bowl
that carried the three immortal men.
Another float represented a dragon, with its writhing
folds fitted in every joint with clusters of white lights.
Probably the most in-
teresting of all the floats
was the one that brought
up the rear. It was sym-
bolical, and represented
the ideal Prince Carnival
and his court. All races
were represented in the
motley group, not only
Caucasian, Indian and
Malay, but Negro, Chi-
nese and Zulu as well
+ The Chinese representa-
tive was particularly admired by the crowds as the float
passed, and he was pointed out derisively as a “Boxer.”
The contract price for the making of the floats was
$5,700, and the wiring, power and cars cost $1,800 more,
making $7,500 in all.
One of the interesting features in the “funny parade”
on Corso Day was the exhibit of the street railway com-
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DAY EXHIBIT OF THE MILWAUKEE ELECTRIC RAILWAY AND LIGHT COMPANY

tic show of the unholy world, the head of Hades and his
satellites having prominent positions on the car.

The largest figure in the parade, and the one that caused
quite a sensation after the battleship **\Wisconsin,” was the
whale, with one supposed to represent the prophet Jonah
sitting in his wide-open jaws. This float was on a 5o-ft.
flat car, and was decorated with goo lights, giving it such a
glowing appearance that one could almost imagine that
the sides were transparent and that by some hocus-pocus
the figure in the jaws would pass down the throat and be
seen after he had reached the bottom. A view of this is
given.

pany, which consisted of four cars, viz.: The first was an
old car of the bus type, which was used on the Cream City
lines in 1870. It bore a sign reading, “1870, fare 6 cents.”
The second was an old box-car, which had been used on
the McGeogh lines in 1880. It bore a sign reading, “188o,
fare 5 cents.” The third was an old box-car, which had
been used on Milwaukee Street Railway’s lines in 18go. It
bore a sign reading, “189o, fare 5 cents.” The fourth was
a standard double-truck, four-motor closed car, of the Mil-
waukee Electric Railway & Light Company, 19oo. It
bore a sign reading, “1900, fare 5 cents, with universal
transfer.”” This was an object lesson, showing the great

‘
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advance in street railway transportation facilities, which
the thousands of spectators were not slow to appreciate.

_’..Q_____

Keﬁnywood Park

In the monthly issue for April of the STREET RarLway
JoURNAL a description and some views were published of
the Monongahela Street Railway Company’s Kennywood
Park, near Pittsburgh. The views shown were of im-
provements made in 1899 when the park was first laid out.
The success of the park during its first season was so great
that the company decided to make extensive improve-
ments this year, and the views shown in this issue are all
of structures that have just been completed.

- i e PGS ; : " .
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GRAND STAND

One of the principal attractions is the new band-stand,
which has a stage 40 ft. wide and 40 ft. deep, with a pro-
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with a plain white canvas curtain, as a protection from
rain aud for Dbiograph pictures. The structure is well
lighted, having over 500 incandescent lights.

Another new feature is the baseball ground, measuring
400 ft. x 400 it. There is a grand stand having a seating ca-
pacity of 600, and two sets of “bleachers,” each seating
700 persons, or a total seating capacity of 2000. The space
under the grand stand is utilized by dressing-rooms for the

BAND SHELL

players, a refreshment stand and storage room.
One feature of the park which was very popular last vear

& ;c#“g\}‘ ®

TYPICAL BUILDINGS IN KENNYWOOD PARK

scenium arch 3o {t. high. There are six dressing-rooms,
three on each side of the stage, for use when performances
other than band concerts are given, it being the intention
of the company to have minstrels, concert troupes, etc.,
during the present season. The stage is also provided

was a private dining pavilion and kitchen, where picnic
parties could have conveniences for eating their lunches,
preparing hot coffee, etc.  This pavilion was in such great
demand that a second one was built this year, and is shown
in one of the views.
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There have also been built several rustic refreshment
stands, scattered around through the park, views of two of
them being given.

The park was laid out and the construction superin-
tended by Wilkins & Davison, civil engineers, Pittsburgh,
and the improvements made this vear and shown in the

<
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TROLLEY STATION AT PARK

views were designed by and built under the supervision of
Wm. Glyde Wilkins, C. 2, successor to the above firm.
As will be seen from the views, the improvements are
much more artistic in their design than is usual at street
railway resorts, and, while they are artistic, their cost has
not bheen great.
———— e

A Test of Incandescent Lamps for Street Railway
Service

The Massachusetts Electric Companies, which own a
large number of the street railway systems in eastern
Massachusetts, have made unusually thorough and elabor-
ate tests of incandescent lamps under railway conditions
to determine the most desirable make for use in their cars.
Twenty makes were tested, a barrel of each being bought
on the open market. Ten lamps of cach make were con-
nected in two series of five each and supplied from a street-
railway circuit with the usual commercial regulation. The
five lamps in one series were given a life test, and whenever
one burned out a lamp which had burned the same number
of hours in the other series of the same make was put in
its place. a new lamp being put in the second series. Fach
lamp in the life-test series was measured every twenty-four
hours for candle power and watts. The work was carried
on at the Hyde Park station and required no small amount
of work, two men being constantly emploved for the six
weeks during which the test was continued. DBy night,
when the street railway system was shut down, the 200
lamps under test were supplied by a special machine at
constant voltage.

Great care was taken to obtain accurate standards, three
standards being obtained from each of the three com-
panies; one from each company was sent to the electrical
laboratory of the Massachusetts Institute of Technology,
where five more standards were prepared; secondary stan-
dards were then made from these five. The companies’
specifications call for a g-watt Jamp giving an initial candle
power between 15 and 17, and taking initially a power be-
tween 60 and 66 watts at 110 volts, no lamps to drop below
25 per cent of the initial candle power within 1000 hours.
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Can Small Electric Railways be Operated at a Profit?
1.

BY JAMES BLAKE CAHOON

The statistics given in the report of the New York Rail-
road Commissioners for 1899 are certainly deserving of the
most careful study by the managers of small roads. When
the electric railway was first introduced everybody took it
for granted that under any condition in which a franchise
for the operation of an electric road could be obtained, no
particular thought need be taken as to whether or not it
would be a paying proposition because it was assumed that
it must be. This assumption was perfectly correct so far
as the operation of an electric road in a large city is con-
cerned, this class being money makers from the start, but
to the surprise of nearly everyone electric railways in
smaller cities as a rule are only just able to make their
bond interest, or show a deficit.

There are ninety-four electric roads in operation in the
State of New York; in the year 1899 forty-one of these
showed an actual deficit, fourteen declared dividends rang-
g from 1 per cent to 12 per cent. Of those that declared
dividends, four only were in the smaller cities, three being
operated partly as interurban roads, and one declaring a
dividend on its capital stock, although it had accounts
payable largely in excess of the amount of the dividend and
its surplus, the interurban part of the roads in smaller
cities sceming to be the salvation of the whole.

We are then confronted with the condition, practically,
that roads in other than the first and second-class cities,
where electrically operated, are not at the present time a
paying investment. In searching for a reason for this it
is necessary to go back over the history of the equipment
of electrical roads in the past ten years, and study cost of
installation, methods of management and rates of fare, and
see whether one or all of these were instrumental in bring-
g about the present condition. Naturally, in the begin-
ning of the industry, equipments were crude and expensive.
Many roads, in changing over from horses to clectricity,
placed the motor equipments on their old cars, and did
nothing to their tracks other than to bond them and build
an overhead line. First the cars went to pieces, then the
tracks, and the equipments struggled along in varying
conditions, all having finally to be replaced.

When the conversion was made the money for it was
obtained, as a rule, by issuing bonds; then, when the tracks
had to be rebuilt and new cars and new equipments
ordered, new bonds had to be issued, so that for the ulti-
mate cquipment of the road, practically a double issue of
bonds was made, the first issue being for experience so far
as actual benefit was concerned. The result is that the
roads which were converted from horse to electric are now
confronted with interest charges on a double issue of
bonds, which render the task of making the roads a paying
investment very difficult, and one by one these roads have
given up and gone through the process of reorganization
and rehabilitation in an effort to place themselves on a
paving basis.

The Century Magazine for June, 1goo, contains an article
in “Topics of the Time,” headed “Public Peril in City
Franchises,”” in which it states that “those who are watch-
ing current events must be aware of a remarkable activity
on the part of those corporations engaged in the per-
formance of public services in the cities in the direction of
securing extension or confirmation of the privileges they
are enjoving, and that franchises have been granted and
renewed for almost no consideration,” and further on it
remarks that “these franchises are in almost all cases
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enormously overcapitalized;” that “what they wish to do
is to pay interest on two or three times as much capital as
they have actually mvested.”

It is true that a street railway to-day could be built
at much less expense, and with much less burden of
bonded indebtedness than roads are at present carrying,
but the bonded indebtedness of existing roads is an honest
debt, contracted with the idea of, in the first place, giving
the public adequate service, and secondly, meeting the
constantly increasing requirements of the people for bet-
ter service. Undoubtedly, the original promoters went
into the project with the idea of making money for them-
scelves; they built the road, placed the bonds and took as
compensation stock which paid well for a sufficient time
to enable them to unload largely on the local people, but as
vears went on the dividends became less and less, the stock
depreciated in value to nothing almost, and the men who
are holding these stocks to-day are men who put their
money into them in good faith and are endeavoring under
almost hopeless conditions to obtain a fair return for their
investment. ’

If their franchise expires and they do not obtain an-
other or a renewal of the old, the money they have in-
vested is hopelessly lost. The Century speaks of over-
capitalization, injecting water into the stock, ectc., and
thinks that franchises should be paid for, and it is con-
ceded that they should be where the franchise is of value,
but, so far as railways are concerned, such franchises are
of value only in the large cities, and in order that justice
be done, distinction must be made between street railways
of small cities and those of larger cities. What they may
assert with perfect truth as regards railways in large cities
would be anything but true, and a rank injustice to rail-
ways in small cities.

In general, the roads of which we speal were laid out
somewhat crudely, but they may be roughly divided into
four classes: First, the city having its business concen-
trated largely on one main thoroughfare, covering a terri-
tory about one-half mile in length ; surrounding and reach-
ing out from this lie the residence districts, and the road
found in this class of city usually consists of three to five
short branches running out into the residence districts and
centering in the business district. In the more preten-
tious cities efforts have heen made to attract travel to the
road by the establishment of a summer theater and park
on an extension of one of these radial arms, and this may
be classed as the second division. The third division is
where the town is divided by a river, and has the main
business thoroughfare along the river, the town extending
in a general way along both banks without running very
far back at any one point. In this class of town the rail-
way usually zigzags from one end of the town to the other,
and if the settlement be about equal on both banks of the
river, effort is made to reach the people on one side by
means of branches or a loop system shooting off from
the main line. The fourth class is formed from a combi-
nation of the first and third classes, with an interurban
branch extending to a small town from 5 miles to 15 miles
distant. A distinct characteristic that may be noted of all
this class of roads that have been in operation for some
years is that their superintendénts and managers, who
have striven hard to make the roads pay in the face of an
utter indifference on the part of the public toward helping
them, have become imbued with the idea that, even though
they practise the most rigid economy, they can just barely
scrape together enough to make both ends meet.

They have become, as it were, hardened to the work
and more or less blind to existing conditions, with the
result that the property is gradually running down hill
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without their knowing it, and people become more and
more indifferent to riding on the cars.  Another charac-
teristic 1s of the people of the towns themsclves—a great
majority is made up of those whose income is not great
and to whom a nickel seems large. In the large cities,
where the distances are great, the people naturally have to
ride to and from their work; in the smaller towns this is
not so. Usually in fifteen minutes the mechanic can walk
from his house to his place of work, and the same is true
of the great majority of people. The result is that rather
than spend 10 cents a day to ride to his work in the morn-
ing and back at night, he will start ten or fifteen minutes
carlier and wall the distance, hence the proportion of pas-
sengers riding in the smaller cities is much smaller than in
the targe cities.

iFor instance, if we were to compare the city of New
York and one of the small inland cities of the State, we
would find the number of passengers carried per car-mile
to be three to one in favor of the large city, while, by rigid
economy, the operating cost per car-mile on the smaller
road is less even than on that of the big system; yet an
operating expense of less than 10 cents a mile on the small
road may mean that their operating expenses are go per
cent of their gross receipts, while on the large road the
same cost of operation per car-mile would probably mean
not over 45 per cent of the operating expenses to gross re-
ceipts. The small road would not pay; the large road
would pay the interest on its bonded indebtedness and a
handsome return on a proportionate amount of stock basexl
on water.

In the large cities the people must and will ride; in the
small cities the people will not ride unless they ecither have
to for some particular reason, or are willing to give up
their nickel for considerably more than its value in pleas-
ure, and the problem presented to the street railway man-
ager is how to get this class of people to ride so that he can
make his road pay. In general, the answer is that, taking
into consideration all local conditions, he must contrive in
some way to convince the people of the small town that he
is not only giving them the worth of their nickel, but sev-
eral times more than that, either in the way of very quick
transit to and from their business, or in the way of amuse-
ments and pleasure of much more than the value of the
nickel.

The nickel has become in a measure accepted as the
general rate of fare for street railways, but local conditions
may be such that, in order to get people to ride, it may
prove the salvation of the road to lower the price; as, for
instance, take in the first class of towns mentioned, where
lines branch from a common center and no one of the
branches is more than about a mile long. In a town like
this the great majority of people would walk rather than
pay 5 cents to ride a short distance, and a road charging
5-cent fares would have uphill work, but it might be so
arranged that very cheap rates of fare could be given—
say forty tickets for $1, with the understanding that those
tickets are good for a ride on any one of the branches to
or from the center of the town. If a passenger wants to
go beyond the center of the town, then he pays for an-
other ticket, and in case there was a park situated at one
end of one of the branches, coupon tickets could be pro-
vided so that everybody riding to the park would have to
pay 5 cents cach way. Where passengers got on and did
not have tickets, the cash rate of fare could be made 3
cents.

Suppose, under these conditions, the road just barely
paid expenses with 5-cent fares, and by the reduction of
these you could get three to four times as many people to
ride, it will be seen that the road would naturally become
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a paying proposition. Another method applicable to
roads that zigzag through a town is the introduction of low
rates of fare similar to the above outline, that is, forty
tickets for $1, to be used during working hours. This has
often proved the salvation of a road of that class.

On the roads of the fourth class, having an interurban
connection, where the ordinary fare is 10 or 15 cents be-
tween the towns, make a commutation ticket, good for
people going between the towns for business or work
daily, on the basis of 60 per cent of the regular rate of fare,
and on pleasant days give excursion rates in the afternoon
and evening in the summer time, or when there is a skating
carnival or anything of that nature gotten up in the winter
time, at half rates. Then, instead of the cars running nearly
empty during these hours, they will be well patronized and
the receipts of the road materially increased without add-
ing much to the operating expenses.

Naturally following this comes consideration of what it
is necessary to have in the way of car equipments. It is
absolutely nccessary that these small roads be operated
with a minimum amount of car equipment, and the first
thing to be settled is the type of car which is best suited to
work under all conditions in both winter and summer, as
this class of roads cannot afford to maintain a double
equipment of cars. Meeting this requirement as well as
anything at the present time is a car of about 26 ft. length
of car body, with double trucks, center aisle and cross
seats of cane bottoms, vestibule ends, window sills cut
down low, and the windows preferably double sash, so that
they can be dropped down to make the car to all intents
and purposes an open car in pleasant weather. Several
combination cars have been exhibited—some with panels
which can be taken out, and some with panels which slide
up on the roof. These are now on trial and may prove a
satisfactory solution of the problem, but their expense and
construction are against their being adopted by small
roads.

If we take, for instance, a road operating ten cars gen
erally, and it has a park on one of its lines, in the summer
time it may become necessary to operate twenty-five or
thirty cars to handle the crowds during rush hours or on
circus days or IFFourth of July. A ten-car road should
have as its equipment, where it has a park, fifteen motor
cars of the type mentioned above, and as many trail cars.
Where no park is in existence and it is only necessary to
operate short lines, trail cars are not necessary, but the
same number of motor cars should be had, for reasons
which will appear later under method of inspection. In-
terurban roads would require two-thirds as many trail cars
as motor cars.

The motor equipment where there are any grades should
preferably consist of two s5o-hp motors; 25-hp motor
equipments, although they cost less at the beginning, are
more expensive in the end, on account of costing more to
maintain, and not being capable of satisfactorily handling
two or three trail cars, heavily loaded, as may be often
necessary. Speed is especially desirable in small towns,
and usually these cities do not limit the speed as closely
as in the larger towns, and, as a rule, cars should be oper-
ated at as high a rate of speed as is consistent with safety,
slowing down on the busy thoroughfares, and the point
of rapid transit should be strongly emphasized to induce
people to ride. The heavy equipments mentioned serve
admirably to the furtherance of this purpose, having suffi-
cient reserve power to maintain time schedules with two
trailers added.

Much has been written and more said, pro and con, in
regard to the rate of speed at which to operate cars than
on any other subject. I believe every writer who has given
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the matter serious consideration has tried to solve the
problem by deducing rules governing the operation of
electric roads in general. As a matter of fact, every road
has got to be treated in a more or less different way, for
roads are very much like human beings—they may have a
general type of sickness and the same remedy may be
applicable to all cases, but each requires supplementing
with other remedies peculiar to the patient considered.
Just so with regard to speed—one road may find it decid-
edly advantageous to operate at a very high rate of speed,
while another, on account of certain local conditions, may
find it more profitable to operate at a moderate rate of
speed.

I remember one case in particular where a road zig-
zagged all over the town, and crossed and recrossed the
steam railroad track several times in the course of its route.
The cars were operated on fifteen-minute headway, but
given a very slow time card. In talking the matter over
with the manager, seeking the reason for this, I found that
while he wanted, and his patrons almost imperatively de-
manded a high rate of speed, it was practically impossible
for him to give it, the town being situated on the main line
of one of the large steam railroads with an enormous
freight traffic; long freight trains were running through
the town continuously, so that the same motor car would
be stopped at the first crossing to wait from two to seven
minutes for a freight train to pass, and then get up to the
second crossing and strike the same train again. If he
operated at a high rate of speed the cars would simply get
up there and wait for that train to pass again. The only
thing he could do under the circumstances was what he
did—that was, to give between these crossings a slow
enough time card so that the car, if blockaded at the first
crossing, would arrive at the second crossing about as the
freight train was getting by, and hence would not be de-
tained there any length of time.

If he had operated his cars at the rate of 20 miles an
hour he could not have made the second crossing ahead of
the freight train which blocked him on the first crossing.
The final solution of the problem presented was to take up
the tracks between the first and second crossings and relay
them so that they paralleled the steam road, cutting out the
first and second crossings and effecting a crossing so as to
reach the most populous part of the town at a distance of
something like a mile further away. The track then
doubled back on the opposite side of the steam road for a
distance of about one-half mile to reach certain manu-
facturing establishments located at that point. By doing
this they were enabled to increase the speed of the cars
and largely increase their traffic by taking the operatives
night and morning to and from the manufacturing estab-
lishments in question, and the people all along the line,
patronized it much more extensively than they did, simply
because of the increased speed.

One peculiarity of the operation of cars in small towns
is the fact that each individual patron thinks the road is
run especially for his benefit, and consequently, that the
cars can stop anywhere, and ladies think that they can
signal the car and then go back and put on their things,
and the car ought to wait while they do it. People who
reside along the line think that the conductor ought to
know where they get off without saying anything to him;
consequently, they visit with their neighbors on the car
and chat along; by and by the car goes by where they live
two or three blocks, and they look up and find that they
have been carried by and are highly indignant at the con-
ductor. It takes a great deal of education to remove this
impression. I recall an instance in my own experience
where, having resolved on putting into effect a higher rate
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of speed for the cars, I had large signs made, which were
attached to poles at the corners of certain streets on this
particular line, two blocks apart. On these signs were
painted the words, “Car stops here,” and I gave instruc-
tions that the cars were not, under any circumstances, to
stop except at those points.

The result was that I was kept busy for a week or more
explaining to indignant citizens that in order to serve the
interests of all to the best advantage it was necessary to
adopt a higher rate of speed, and therefore, in order to
make the schedule time, cars could not stop except at the
points indicated. Finally, after several weeks’ trial, the
people got used to the change and found it so satisfactory
that all signs of discontent passed away and the traffic on
the road increased considerably, due, as most people said,
to the fact that they did not have to stop at everybody’s
door, and consequently could get down town in much less
time. At cross streets where there were numerous car-
riages, truck teams, bicycles, etc., passing, I put up danger
signals and signs on which were painted, “Cars must stop
here,” and required all cars to come to a stop at these
points whether they had passengers for them or not, in this
way materially reducing the liability to accident incidental
to a high rate of speed.

Another precaution taken was to absolutely prohibit
anyone riding on the front platform with the motorman.
It seems almost unnecessary to mention this, but in numer-
ous towns that T have visited T have found passengers
riding on the front platform, and that at all times, and it is
absolutely certain that cars cannot be operated at a high
rate of speed with safety unless the motorman has nothing
to distract his attention from the work in hand. When
this rule is first put into effect there is a universal protest
against it on the part of patrons of the road, but it should
be rigidly adhered to, and they soon get accustomed to
and do not mind it. Several managers with whom T talked
in regard to putting this rule into effect raised the point
that, in order to encourage traffic, they must give citizens
the entire run of the car and practically let them do as they
please. Where this latter rule is followed, however, dis-
cipline is lax, accidents are of frequent occurrence, and the
road presents a slipshod appearance, which is not inviting,
to say the least. If people are made to understand that it
is necessary for them to observe certain rules in order to
co-operate with the company to secure safety in operation
there will be little or no difficulty in the enforcement of
the few requirements necessary to insure the greatest free-
dom from accident.

Insurance companies offer to insure street railways in
the smaller towns against accidents for from 2 per cent to
23 per cent of the gross income, and are apparently not
overprosperous at that rate. It seems to me that this is a
direct reflection on the operation of this class of roads,
for, following out the few simple rules laid down above,
during five years that I operated a street railway in a town
of 40,000 inhabitants, the amount paid for injuries and
damages in any one year never reached one-half of 1 per
cent of the gross receipts, and usually did not exceed one-
quarter of 1 per cent, and yet we were operating the road,
except on one crowded thoroughfare, where we slowed to
6 miles an hour, at an average speed of about 12 miles an
hour, including stops, making the actual running speed of
cars.about 5o per cent higher. Probably many railroad
- men when they see this will immediately want to know
what fender we used to make our accident list so small, and
as a reply to them T will say that we used no fender at all,
except that best of all, a competent and vigilant motor-
man, who was carefully selected and trained for his duties
before being given a car, and careful and systematic atten-
tion to the brake mechanism.

Another peculiarity of operating cars in small cities is
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the irregularity of about one-half the traffic. There is a
certain constant load at what may be called the working
hours, in the morning, at night and at noon, and this is
supplemented or decreased according to the time of the
year, condition of the weather, etc. Irom about 10 o’clock
in the morning until 11:30 cars coming from the residence
districts to the business center of the town often have very
light loads and occasionally, as the boys say, “turn a goose
egg;” that is, do not register a single passenger. We
plotted a curve of traffic at different seasons of the year,
taking a week’s record at each time, and subsequently kept
a check on this curve, and, as we all know that the best
economy is obtained by getting the low points and peaks
out of this curve, the problem presented is how to get
people to ride during these idle hours was an interesting
one.

The stores would have mark-down sales, which would
bring the ladies out in force, and, as they opened at &
o’clock in the morning on these days, the ladies would
supplement the ordinary travel during the heavy-load
hours, and often tax the regular cars to their utmost. Tt
finally occurred to me that if T would take the merchants
into my confidence it might solve this difficulty very nicely,
so, as the opportunity presented without making any
marked effort in the matter, it was suggested to the dii-
ferent merchants that if they would arrange to have their
sales open at 10 o’clock, instead of 8, when they opened
their stores, they would help us and give the ladies a
chance to get their housework out of the way before
coming down town, and they would therefore feel free to
stay longer and shop more than they would if they had to
hurry home and get their housework out of the way be-
fore dinner.

They readily fell in with the suggestion, and T think it
was profitable to them, as it certainly was to us. Of course,
the manager of a road in a large city would not be obliged,
nor would he have the time to study these finer problems,
but in the smaller cities it behooves the manager of the -
street railway to thoroughly familiarize himself with every
detail that will affect the traffic of his road and cultivate
the friendship and good-will of the storekeepers, and by
keeping in close touch and working together the irregu-
larity of the traffic can often be eliminated.

(To be Continued.)

SRS~ S——

Plans for a Chicago Subway

President Roach, of the Union Traction Company, pre-
sented the Street Railway Commission with detail plans
for a subway under the down-town streets of the city, at
its meeting July 25. Mr. Roach had previously outlined
his plans to the Commission, and at their invitation pre-
sented his plans in detail on the date mentioned. Presi-
dent Roach has intimated that if the subway is built by the
Union Traction Company, the franchise will have to be
perpetual. He positively refused to consider a twenty
years’ proposition, and stated that if the subway is con-
structed it must be on terms that will settle the problem
for all time.

President D. G. Hamilton, of the Chicago City Railway,
was present, and listened with deep interest to the propo-
sition advanced and criticisms made.

— s

The Metropolitan Street Railway Company, of Kansas
City, is now operating five cars painted a Pullman brown,
both outside and inside. The cars are being run as an ex-
periment to test the wearing qualities of the new color, and
with a view to its adoption as a standard with the company.
Tts cars are now painted a light color, but this requires
much care and constant retouching.
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CORRESPONDENCE

The Characteristics of a Successful Street Railway
Manager

METROPOLITAN STREET RA1Lway COMPANY
NEw York, July 2, 1goo.
Epitors STREET RAILWAY JOURNAL:

1 have read with much interest the editorial in your June
issue describing the “Characteristics of the Successful
Street Railway Manager,” and heartily indorse all that
you say therein as bewng strictly true. If the imaginary
and rare man you have depicted 1s possessed of good
health—one very important element in success—there 1s
nothing left to be desired. As | review the characteristics
you have named, they are:

First—Honesty and loyalty.

Second—>Sincere regard for employees.

Third—I7orce and decision of character.

Fourth—Organizing ability.

IFifth—Diplomacy in dealing with the public.

Sixth—"Ilorse scnse” coucerning engineering prob-
lems. . dis

Seventh—Determination never to undertake an im-
possible nor to abandon an achievable thing.

These seven virtues combined in one person would con-
stitute, from my point of view, “the very figure of a man,”
and yet 1 can conceive conditions under which he might
not be a success in managing a property. We managers
are now and then apt to lose sight of the influence of our
surroundings and associations, and vaingloriously appro-
priate all the credit for successes which are the result of
co-operation of various kinds; for, powerful as the modern
manager 1s, there are limits set to his authority by the
superior power of ownership. Hence, I can conceive such
a man as you have described making a failure with a prop-
erty, the ownership of which was in the hands of selfish,
narrow-purposed men, uninflucunced by those broad public
considerations which are so interwoven with the affairs
of public service corporations.

It may be answered that to allow himself to become
associated with such a class of owners would in the first
mstance argue that the manager lacked the virtues of the
seventh class.  The real character of owners, however, is
not a matter of record. One does not demand a certifi-
cate of character from an employer, indorsed by the last
servant, and there is no way a manager can ascertain what
the owners are like until he has tried them, off and on, in
fair weather and foul.

And so the thought has come to me, in thinking the
thing over, that, after all, the manager is unlike the poet,
for he is made, not born. Put the man, born with all the
characteristics named, into bad company, and the chances
are nine to ten you will spoil him. [ have no sympathy
with those impossible men who have never worked out
their potentials because they have never been in the proper
kind of company, but, with myv conviction that there are
more good and able men in the world than is generally
supposed, 1 can only account for the small evidence they
give of their existence by the probability that they are in
bad company.

One might go even a step further with this idea and
arrive at the conclusion that a pretty fair kind of a man-
ager, without some of the seven virtues, could be made by
the loyal and liberal co-operation of an enlightened and
public-spirited ownership, but to pursue the thing too far
would be looking at the manager through reversed binocu-
lars, and, being of the class myself, T do not care to inaugu-
rate a habit of this kind. H. H. VREELAND.

STREET RAILWAY JOURNAL.

[Vor. XVI. No. 31.
JuNE 30, 1900.
Epitors STREET RarLway JOURNAL:

I am much interested in an editorial appearing in the
STREET RAILWAY JOURNAL of June 2, this year, entitled
“Characteristics of the Successful Street Railway Man-
ager.” 1 have read the same carefully, and certainly in-
dorse fully all that portion directly referring to what the
manager should be, but is it true that there is a great
scarcity of competent managers? My impression has
been the reverse. It appeared to me that the recent con-
solidations all over the country had thrown out many man-
agers, some of whom, at any rate, it would seem must be
men of ability. I placed an advertisement in the STREET
RATILWAY JOURNAL in two issues which brought only two
replies, and these from small properties wanting “a
capable manager for $75 or $80 per month.” This should
not be considered as a reflection on the value of the paper
as an advertising medium, but shows that there is a surplus
of men capable of handling large properties. These offers
were, of course, courteously declined; a man of any ability
can double that loafing in this country.

I will not tire you with a long recital, but I believe that
[ can fill every requirement outlined in the editorial re-
ferred to, and believe that I can make it so appear to any
syndicate requiring such a manager if I can get into com-
munication with them. If you know of any such I should
be glad to be furnished with their address. I am a man
who studies his business and is always prepared for the
emergency before it arrives, and I have been successful in
the extreme in maintaining amicable relations with city
officials, the public and the press without giving away all
the company’s property, and have been successful in the
handling of employees, and yet retaining their good will.
This latter was exemplified here when giving up my posi-
tion in the reorganization, the employees made me a
present and still seem to try if possible to show me greater
deference than when I held their jobs in my hand. This
was a surprise to me, as | had always been very strict, and
would never tolerate inattention to duty, yet careful that
employees should all be treated justly and no favorites. I
have also had to face the “stockholder’s son” and kindred
propositions, too, but I would simply tell them that all I
could do was to give them a place—they must hold it—and
turn them over to their superintendent. Prompt decision
is one of my strong points. I have always made it a point
to have my business so well in hand that I can say in-
stantly what I will do—I have a strong contempt for a
vacillating business man. [ combine the engineer with
the business man—know thoroughly how things should
be done and how to pick the cheapest and the best way,
vet understanding that the ever-present problem in rail-
way management is not simply what can we do, but rather
what can we do without. . Joun SMmiTH.

Y WY
& &g ¢

A Note of Warning on Polyphase Transmission

Boston, Mass., July 16, 1g0o0.
Eprtors STREET RAILWAY JOURNAL:

1 have noted with the greatest interest the long array of
electric railways using rotary converters, as published in
the STREET RAILWAY JOURNAL for June. So long a list
augurs well for the practical advantages of polyphase
power transmission for railway purposes; and a little in-
spection brings into prominence the fact that these roads
represent almost every possible case of transmission to
rotaries. Some of them merely utilize transmitted power
in a central station; others are long roads, winding from
city to city, and fed from sub-stations deriving their power
from a long transmission line, linking them with a main
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generating station; and still others represent various
phases of distribution, from a huge urban station to its
auxiliaries. All these applications of the general methods
of power transmission may be of great value in clectric
traction, but as a consistent advocate of polyphase appa-
ratus and methods, and an earnest student of the problems
arising from the enormous growth of electric traction, I
feel it my duty to sound a note of warning—a warning
directed, not ;Igainst power transmission to rotaries, but
against making a fetish of any method, however useful in-
trinsically.

I regard it as certain that many of the roads enumerated
in your imposing array are transmitting power wisely and
economically, but there is, on the other hand, little doubt
that some of them are wasting their substance fruitlessly in
zealous endeavors to follow the latest fashion. It is no
more reasonable for all roads to use the same engineering
methods than it would be for all their superintendents to
wear white bell-crowned beaver hats as a badge of office.

Now, in point of solemn fact, it is sound engineering to
transmit power only when such transmission has a logical,
economic reason for existence. Every such plant neces-
sarily wastes power in the transformations necessary to its
operation, and must show due cause therefor in an ultimate
saving or stand condemned.

In the ordinary use of rotary converters there are to be
encountered the aggregated losses in the transformers, the
lines and the rotaries themselves. In these are consumed
under ordinary conditions of load from 20 per cent to 25
per cent of the energy input. This loss is irretrievable,
and must in some way be compensated if an economic
result is to be attained. For every 75 kw to 80 kw de-
livered by the rotaries 100 kw must be delivered at the
generators, and in addition one must buy and install trans-
formers and rotaries nearly equaling in output the main
generators, besides installing the transmission line itself.
That is, to deliver 75 kw or 80 kw to the lines one must
have a rotary converter of that capacity, transformers for
the same, and a 100-kw polyphase generator at the other
end of the line. If one can drive that generator by cheap
water power the outlook is generally comforting, but when
it is deliberately proposed to drive it by steam power there
must be a truly prodigious saving somewhere to offset the
necessary and unavoidable losses. 1If one is dealing with

10,000 kw, instead of 100, the need of showing a saving is

by so much the more imperative. Now, it is undoubtedly
true that power can be generated much more cheaply on a
large scale than on a small one, and in this fact lies the
key to the sitdation; but unless the saving is in the neigh-
borhood of 25 per cent or 30 per cent there is a hard out-
look for economy in using rotaries, and the bigger the
system the more difficult is it to show such a saving. In
considering the application of transmission methods on a
large scale a good preliminary step is to consider the effect
on the economy of a great station of merely putting up a
heavy partition wall, dividing the station into two equal
and symmetrical parts, and forbidding employees to cross
from one to the other upon any pretext without an hour's
notice of their intention. Unless the total cost of the
year’s output would be increased at least 25 per cent by this
simple change sufficient reason for the use of rotaries,
rather than distributed stations, wiil have to be looked for
with a search warrant. In rare instances some one site for
a station may have great natural advantages and lead to
economic results that could not otherwise be approached,
but it is not safe to jump at such a conclusion or to accept
it without heavy preponderance of evidence, particularly
in view of the fact that even sub-stations require costly
space and considerable attendance. If in the course of
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events 1t becomes generally feasible to use alternating
motors for traction purposes, the case will resolve itself into
a simple transmission problem, and a favorable solution
will not be difficult to reach. At present, as I have en-
deavored to point out, the application of transmission
methods to traction work involves economic losses so con-
siderable and serious that one will do well to stop and
think twice before incurring them. In very many cascs
they can be more than offset by gains due to the very
processes that involve them, but it is worth while to call
forcible attention to the fact that such is by no means a
foregone conclusion. Lours BeLL.
re————

Street Railway Statistics and Municipal Ownership

CrLeVELAND, Ohio, July 17, 1900,

EpiTors STREET RATLWAY JOURNAL:

I am anxious to get statistics for the last five years on
the mileage, number of cars and capitalization of the street
railways of the United States, and would also like to know
in which issues of the STREET RAILWAY JOURNAL you
have published articles on municipal ownership of street
railways. F. S. VErNoON.

| ANSWER. ]

Statements of cars, mileage and capitalization of Amer-
ican street railways for the past five years can be found in
the STreEeT RarLway Journar for July, 1895; August,
1896 ; October, 18g7: February, 1899, and June, 19oo.

We have, of course, published a grcat many articles on
the subject of municipal ownership and operation of street
railways, and almost every number of the STREET RaIlL-
wAY JoUurNaL has contained something on this subject,
but possibly the most important articles are in the follow-
ing list—[Eps.]

May, 18g7. Editorial on “Street Railways vs. Municipalities.”

September, 18g7. “Municipal and Private Ownership and Opera-
tion of Street Railways. A Study of Results and Possibili-
ties,” by Edward E. Higgins. This is, so far as we know, the
most extended defense of private ownership which has been
made in this country.

September, 18g7. Editorial entitled “Municipal vs. Private Man-
agement of Street Railways.”

November, 18g7. Paper by P. F. Sullivan on “Municipal Owner-
ship and Operation of Street Ratlways.”

December, 18g7. Editorial on “The Case for Municipal Operation
of Street Railways.”

August, 1808. “An Act Relative to Street Railways,”" passed by
the Massachusetts State Legislature.

May, 18gg. Editorial discussion on municipal ownership.

May, 1899. “Municipal Ownership in Detroit.”

August, 18g9. Editorial and article on “Proposed Solution of
Municipal Franchise Problem,” from Allen Ripley Foote's
work upon “Municipal Public Service Industries.”

April, 1900. “Some Differences Between American and British
City Transportation Methods,” by Edward E. Higgins. This
is a complete refutation of the prevailing popular belief that
British methods of dealing with street railway companies
means greater revenue to the public treasury or improvements
in any way as compared with ' the American system.”

i

On July 19 the Mayor of Montgomery, Ala., vetoed the
ordinance to prohibit the operation of street cars in the
city of Montgomery without conductors. The Council
passed the ordinance July 9, with an amendment excepting
roads that did not operate six cars. The Mayor vetoed the
ordinance on the ground that it was illegal and inoperative,
in that it excepted roads not operating six cars. The
Mayor thinks that if the safety and convenience of the
public demands conductors on some cars they are ncces-
sary on all, and he is opposed to any discrimination be-
tween the railroads operating cars in this city.
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It may be news to some of our readers to know that
funeral cars are now running regularly on street railway
lines in Chicago, Cleveland and St. Louis. Elsewhere in
this issue we publish a description of some cars now in
commission, and of their mode of operation. As yet the
system may be said to be in an experimental stage, as
nearly all the cars have been made by the traction com-
panies themselves, but their success wherever they have
been introduced will probably compel the regular manufac-
turers to take up the matter before long. The introduc-
tion of an innovation of this kind must necessarily be some-
what slow, as there is probably no custom of any com-
munity which is so regulated by conservatism as that re-
lating to the disposal of the dead; but the reported daily
use which comes from Chicago indicates that already there
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are many persons who prcfer the comfort and convenience
of the service to the conveutional hearse and its accom-
panying “procession.” The funeral car seems to be
peculiarly adapted to the use of the larger cities, where the
cemeteries are usually located in the suburbs and at a con-
siderable distance from the majority of the residences.
Where this distance is several miles every consideration
points to the use of the trolley car in preference to the car-
riage. In the city of Mexico funeral cars, run by horses,
have been in use for a long time, and the returns last year
from this service were as much as $80,000, in the currency
of the country, or nearly 5 per cent of the gross receipts.
It may take a long time to introduce the system to any
extent in this country, but it is a step in the right direction,
and 1s worthy of serious consideration.

The attention of street railway managers may well be
given to the admirable work done by Allen Ripley Foote
during the past three or four years in pointing out and
codifying certain important principles which should
govern contracts between municipalities and public serv-
ice corporations, such as street railway, electric lighting
and gas comparmnies, etc. This work appears in excellent
form in a series of bills prepared by Mr. Foote at the re-
quest of the Ohio State Board-of Commerce for presenta-
tion to the Ohio Legislature at its last session, and while
action upon these bills was deferred until the next session,
it is expected that they will be taken up for consideration
next winter.

The essential provision of these bills are as follows:

1. Bonds issued by a municipality for the establishment
of a public service plant shall be secured only by mortgage
of the plant itself and the franchises for operation. In
other words, the general credit of the city shall not be
placed behind these bonds, but they must stand or fall
upon their own merits and earning power.

2. No public service owned by a municipality shall be
sold for less than cost. If the service does not pay at the
prices originally established, these prices must be increased.
The general body of taxpayers must not be called upon to
help pay for a service to a private user.

3. The true and entire cost of service, whether given by
a private company or by the municipality, shall be deter-
mined by a State Auditing Department, to be established,
and shall include the following terms:

a. The full operating expenses.

b. A sufficient provision for depreciation, for losses from
fire, and for accidents of every kind.

¢. Taxes paid (in the case of private companies) or
relinquished (in the case of municipalities), these taxes in-
cluding any special bargains concerning franchise taxes
which may be made between municipality and company
based on a payment of percentages on gross receipts.

d. Interest on the full amount of actual investment at
the rate per cent paid by the municipality on its bonded
debt.

4. To the cost of service as above specified, there shall
be added in the case of enterprises owned and operated by
the municipality a provision for a sinking fund sufficient
to pay off at maturity the bonds issued on investment ac-
count.

5. All surplus earnings over and above the true cost of
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service, as defined in paragraphs 3 and 4, are to be regarded
as the true profits of the enterprise.

6. Out of these true profits, when earned by a private
company, the latter may pay upon its true investment a
rate per cent double that paid by the municipality on its
bonds.

7. 1f a private company adopts a system of profit sharing
with its employees, it shall be entitled to earn and pay to
the employees the same rate per cent upon the wages
earned by them as the company carns on its investment

8. All surplus profits, after making the distributions pro-
vided for in paragraphs 6 and 7, are to be divided equally
between the municipality and the company.

9. The determination of the investment value to be used
as a basis for the foregoing computations shall be deter-
mined originally by appraisement or by arbitration. Ad-
ditions shall be made in a manner specified by the munic-
ipality.

10. The price for service to be paid by users shall be fixed
by the municipal council for a period not less than five nor
more than twenty-five years, and the prices so fixed shall
be computed on the basis of cost, and must be such as to
produce an annual revenue sufficient to fully pay all costs
and to yield the company its authorized share of profit.

The above programme is clear, logical, and seems to be
fair to all parties in interest. It embodies many of the
principles which we have several times recommended to
street railway companies which have short time, imperfect
© or otherwise unsatisfactory contracts with municipalities
at present, and we believe that where such a programme is
adopted there will be a cessation of friction between the
municipality and the companies. The difficulties in the
way lie in the opposition of the professional politicians,
who do not, as a rule, care to see a permanent settlement
of these questions, but prefer to have them left open for
possible “strikes” when the political exchequers are low.
The public in general, however, will be greatly benefited
by contracts of this character—far more so than will be
the case where municipal ownership, with all its crudities
and imperfections, is adopted, and many of the most in-
telligent and fair-minded of the advocates of municipal
ownership grant that the principles above laid down would
be satisfactory to them as a substitute.

__.__¢”*__._~__

Concerning Tractive Resistances

Despite all that has been written upon this very im-
portant topic, engineers are still confronted with a degree
of uncertainty as to the ¢xact facts, which is anything but
comforting. It is the purpose of these lucubrations to ex-
hibit the present state of general ignorance and to point
out the line which experiments should take in order to
clear matters up. In ordinary tramway practise the en-
gineer takes his medicine, and says no more about it—the
conditions change every time the street is torn up and re-
paved or resurfaced by a new gas company or an over-
zealous street department. When, however, he is con-
fronted by the problem of planning a high-speed line, and
proceeds to look up the available data on train resistances,
he finds himself up against a pretty tough proposition.
Suppose one starts by assuming a too-ton train and a
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speed of 100 miles per Lour, and takes the data now avail-
able, what conclusion will he reach? Passing by some of
the carlier formulae, we will start with the well known re-
sults of Wellington, founded upon a legion of experiments.
Taking our train as composed of five cars, we set gaily to
work, and promptly get out a tractive resistance of no less
than g7 lbs. per ton, which is equivalent to an output of
2586 hp. This is a cheerless outlook, indeed, so we make
a mental reservation to the effect that Wellington’s data
do not quite represent modern results, and hunt up
Barnes’ formula, deduced from a large amount of high-
speed work with locomotives. This seems pleasanter,
giving as it does a net 2o lbs. per ton, just 333 hp for the
job. DBut which is correct? It would be decidedly un-
pleasant to advise, say a 6oo-hp equipment, and then find
that Wellington was right, and it would be annoying to
build a 2500-hp locomotive and find it nearly five times
larger than required. So, in this dilemma we look over
the files of the STREET RATLWAY JoURNAL, and hunt out
Lundie’s results. They look reasonable, and applying
them to the case in hand we find that 34 lbs. per ton is
about right, calling in all for go7 hp. This seems more
agrecable, and we are just settling down to a contented
frame of mind when someone unkindly calls our attention
to a batch of very careful tests made in France about fifteen
years ago. We cannot entirely reject these, and, applying
the resulting formulae, find to our horror that 58 lbs. per
ton is the figure indicated, and that we shall certainly need
1546 hp to pull that wretched train.

Now, bearing in mind that each of the formule repre-
sents the results of painstaking experiments, it certainly
seems queer that they lead to results so discordant. To
say what is true enough, that they are horrible examples of
the dangers of extrapolation is begging the question, for
what we really want to know is the reason why the formu-
lae seem to go crazy and talk nonsense as soon as they get
out of sight of the experiments. '

To begin with, train resistance is certainly a very com-
plex variable, and to assume that it can be correctly repre-
sented over any considerable range by a linear, parabolic,
or hyperbolic, relation between the co-ordinates, is alto-
gether gratuitous. To analyze the total resistance roughly,
it is composed of three separate elements, varying in rela-
tive importance as the speed varies. First comes the track
resistance proper, i. ¢., the resistance to dragging the turn-
ing wheels over a track which is far from being frictionless;
second comes the drag of journal friction, which is com-
paratively simple; and finally the air resistance, more com-
plex than either of the others. The first mentioned factor
is the predominant one at all low and moderate speeds.
The third at these speeds is rather small, but controls the
situation at very high speeds. The second is, fortunately,
tolerably stable and not large enough, ordinarily, to com-
plicate the situation.

We may now further analyze each of these factors of the
resistance. The track resistance is made up in the main
of pure rolling friction, small and fairly steady; joint fric-
tion,rather large and variable; flange friction due to jarring
and rocking of the trucks and to wind. large and exceed-
ingly irregular, and finally, the work against gravity, due
to irregularities and flexure of track, very variable and at
times very large. It is impossible to define the exact
relative importance of these factors, but it is safe to say
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that the friction of bearings and the rolling friction of
wheels upon track, particularly the last named, cut a
rather small figure in the total. Their sum constitutes the
principal component of train resistances at extremely low
speeds, particularly in the case of long and lightly loaded
trains. It probably does not exceed 3 Ibs. per ton, to judge
from the evidence of various investigations, and, perhaps,
may be somewhat less. Moreover, it is” likely to remain
fairly umiform irrespective of speed. The flange and
gravity components may be estimated roughly from the
increment of the track resistance as the speed rises within
moderate limits, for the air resistance in case of a heavy
train is so small that while it cannot be neglected it is not
likely to involve uncertainties considerable enough to in-
With a heavy train at 10 miles to
15 miles an hour the head pressure due to air resistance is

troduce material errors.

unlikely to exceed about t Ib. per ton, and the characteris-
tics of the various formule indicate that at such speeds the
factors we are examining have already exceeded the pure
friction and probability range about 4 1bs. to 5 1bs. per ton.
Their rate of increase is a very uncertain uantity, indeed.
On a poor track the jarring and swaying increases rapidly
with increased speed, and this must cause a very consid-
erable rise in the amount of power required.  On the other
hand, a train upon a good, or fairly good, track sometimes
scems to steady down at high speeds, so that 1t seems to
run quite as smoothly at 6o miles per hour as at half that
speed. While the real facts of the case have not as yet been
ascertained, there seems to be considerable evidence that on
the whole these resistances do not increase directly as the
speed, but at a variable and finally decreasing rate, so that
at very high speeds they are scarcely, if at all, greater than
at 10 miles or 15 miles per hour.  In other words, at very
great velocity, the running gear, and perhaps even the
This

view is borne out by the very extraordinary fact that of

track, works more smoothly than at low speeds.

the comparatively few experiments at speeds above 75
miles per hour all give values of the total resistance so low
as to leave no room for a considerably increased track re-
sistance unless the air resistance is much smaller than there
1s the slightest reason to suppose.

Of the air resistance we have now considerable knowl-
edge, enough to say with certainty that it does not increase
as the square of the speed, but at a much less rate.  Cros-
by's experiments, of course, show an almost linear relation
between speed and air pressure, but these were made upon
short bodies, no more than two or three diameters long.
Now, the air resistance to a train 1s composed of two dis-
tinct parts—first, the head pressure, and second, the eddy
or wave pressure along the sides. The first may reason-
ably be expected to obey some fairly simple law, but the
second 1s an altogether unknown function of the velocity
and length of the train. Now, even as regards the head
pressure, while 1t is true that doubling the speed of a train
doubles the amount of air per minute pushed aside by its
front, there is a great deal of doubt as to the velocity
acquired by the said air and the actual work expended upon
it; and, when we consider the resulting eddies, unknown
as to velocity and somewhat uncertain as to direction. it is
smatl-wonder that air pressure in general is a somewhat
There is a strong probability that the
value of the eddy resistance passes through a series of
maxima and minima, as does the wave resistance of a

uncertain quantity.
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ship, the values of these depending on the velocity, length
of train and perhaps even the length of individual cars.
Data bearing upon this phase of the subject are greatly
needed.

In taking up the application of resistance formulae to
high-speed electric work, it must not be forgotten that
motor gearing, if gearing be used, is a very material mat-
ter, and that if the number of motor-driven axles is con-
siderable, an entirely new factor enters the calculation.
There is some good reason to believe that the grinding
friction of a driving wheel is entirely different from the
rolling friction of a trailing wheel, so that where minimiz-
ing the power at high speed is the controlling considera-
tion, the fewer driving axles the better.

Now, all this i1s intended to point out as nearly as may
be what are the uncertain factors in train resistances at
the high speeds to which electrical traction must in the
course of events tend, and to stimulate if possible the re-
search that is necessary to finding out the conditions upon
which success depends.  There is much to be done, and
many hands are needed to do it. First of all, it is desirable
to get data on the values of the track resistances at various
Second, we need, and need badly, a redetermina-
tion of the air resistances on a large scale; if possible, direct
dynamometric measurement of the power required to tow
at the end of a very long cable a car having a front of
definite area and shape. Finally, the head resistance
should be as far as possible differentiated from the eddy
resistance by experimenting on trains of various lengths
in some such manner as we have just indicated. With

speeds.

these data in hand it would be easy to deduce graphically
the actual power required to drive a given train at any
required speed within very wide limits. We say graph-
ically because it is extremely doubtful whether any
formula simple enough to be convenient for reference
would represent the experiments with sufficient exactness.
The facts of the case are necessary not only to determine
the absolute power required, but to indicate the best means
of supplving it. [t is certain that very high speed traction
must in the nature of things come, and the sooner prepa-
ration is made for it the better, for failure in the first
serious attempt would not only be costly, but would have
a discouraging effect on future work along the same line.
Meanwhile it may be noticed that we have vouchsafed no
solution of the hypothetical question we propounded at the
start. The reason for such mental abstinence should by
this time be tolerably clear. In the present state of the
data we must firmly decline to hazard anything more
authoritative than a guess—sometimes called an estimate
by those who desire to appear wise in the eyes of their
fellowmen. DBut our guess is that when the first well de-
signed train of 100 tons is run at 100 miles per hour the
total resistances will not exceed 20 Ibs. per ton of weight.

o0
+ Q¢

The Grand Rapids Railway Company, Grand Rapids,
Mich., has issued a neat little folder for the benefit of its
patrons. A map of the system is given, but nearly the
entire space is occupied by reproductions of views to be
seen from the trolley cars. One page is devoted to the
details of a trip around the city, which will give the
passenger a chance to see the greater part of the city, with
stopovers at the parks, for the sum of 20 cents.
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Paris Exposition Notes

[From Our Regular Correspondent.]

Since the last appearance of the STREET RAILWAY JOUR-
NAL, the Transportation Exhibition, both on the Champs
de Mars and at Vincennes, may be said to have been com-
pleted and put in such a shape that the visitor can at last
make for himself a fairly thorough and comprehensive
study of what is shown in each group. Best of all, the sec-
tion of the official catalogue, which comprises Group 6,
dealing with civil engineering and means of transport, has
at last made its appearance in the shape of a bulky volume

COMPRESSED AIR CAR, PARIS GENERAL OMNIBUS CO.,
VINCENNES

of several hundred pages, which, however, are not num-
bered consecutively. As the material under each of the
several classes in the group is treated separately, however,
the catalogue is easier for reference than might appear at
first sight. Preceding the section which deals with Class
32, or material for railways and tramways, is a very inter-
esting summary of the situation in France. A large part
of this deals necessarily with steam railroads, but there is
an interesting section of three or four pages which treats
more particularly of street railways. There is also a little
section which deals with what arc called “‘railroads of local
interest,” or which, perhaps, in England would be called
“light railways,” using a narrow gage. Many of them are
really rural street car lines. Of these light railways, it
would appear that there were in France when the figures
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were conpiled, about two years ago, 4200 km in operation
and 563 km under construction.  Under the head of trani-
ways, the total mileage in operation, given under date be-
ginning 1899, was 3282 km; while another table, as of 1898,
gives 1 operation, 2908 km of different gages, and 1351
km under construction. It is worthy of note that of the
mileage thus presented, 1988 ki was of one meter gage in
operation, and 1152 km under construction. It is stated
that for the track the types of rail in use are Marsillon,
Broca and Vignole, of weights varying from 14 kg to 48
kg per meter, while 1 cities where self propelling vehicles
arc used weighing as much as 20 tons a track weighing as

RINGHOFFER, AUSTRIAN TROLLEY CAR,
VINCENNES

much as 50 kg to the meter is in use.  According to an-
other table, at the beginning of 1899 there were in oper-
ation in France 317 km of street railway operated elec-
trically, of which 298 km were overhead wire. These
figures have, of course, been greatly increased since the
data were compiled for the catalogue, and this 1s equally
true of the professional and industrial ceusus given, re-
ported for 1806, when, it 1s stated, some 4400 persons in
France were employed in building locomotives and ma-
terials for railways coming within this class. It would
seem that the data could casily have been made more com-
plete and closer to date, but in view of the inordinate late-
ness with which the catalogues have appeared we ought to
be profoundly thankful that no such cause for further de-
lay was interposed.
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Taking up the catalogue as it stands, it would appear
that there are nearly 500 exhibitors in Class 32, as follows:
Japan, 2; Luxembourg, 2; Mexico, 2; Norway, 1; Holland,

END VIEW ELECTRIC LOCOMOTIVE, PARIS, LYONS,
MEDITERRANEAN RAILROAD, VINCENNES

2; Peru, 1; Portugal, 4; Roumania, 2; Russia, 43;
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and a view is presented herewith of the compressed-air cars
operated by this company. The air is stored at a pressure
of 80 kg. per cmt’ in a reservoir below the floor of the car,
and is reduced to 15 kg. per cm® before use in the
motor. This ponderous double-deck car and its as-
sociate are in sharp contrast to the lighter recent
types of trolley car and trailer, especially those of the
single-deck type shown in the sample of car built for the
Bois de Boulogne. This heavy compressed air car is also
in sharp contrast with the light open trolley car, of which a
view is here shown, built by Miani Silvestri & Company,
of Milan, which is brought to notice in the Italian section
on the tracks at Vincennes, and which is characterized by
considerable lightness and grace of design. This concern
1s well known as a builder of rolling stock in Italy, and its
name and material will be more or less familiar to readers of
the STREET RATLWAY JOoURNAL. Another very interesting
and handsome trolley car not included in the last batch
sent of foreign exhibits at Vincennes is that shown in the
Austrian section by F. Ringhoffer, of Prague, with a bent-
loop trolley, as shown in the photograph.

The Miani Silvestri car is 7.84 m in length, and carries

Servia, 1; South African Republic, 1; Sweden, 1;
Switzerland, 7; Turkey, 1; France, 112; French
colonies, 9; Germany, 25; Austria, 23; BDelgium, 23;
Dosnia, 1; Spain, 2; United States of America, 161 ;
Great Britain, 24; Hungary, 28; [taly, 12, making a
total of 490. Of these, a large proportion deal with
street ratlway apparatus and material. It will be
noticed that the United States makes a much larger
numerical exhibit than Irance itself, but this is
somewhat deceptive as to the space occupied,
I‘rance exhibiting actual material upon the tracks,
whereas the American material consists in a great
many cases of official reports and volumes of trans-
actions, or photographs and drawings.

A great many views of the apparatus installed
both in the Transportation Building of the Champs
de Mars and at Vincennes have already been pre-
sented in the pages of the STREET Rarpway

Journar, pending a more elaborate and complete
discussion, and a few others are now forwarded

ELECTRIC LOCOMOTIVE, PARIS, LYONS, MEDITERRANEAN R. R.

herewith. A liberal exhibitor in the French class is the
Companie Générale des Omnibus de Paris, which exhibits
a street railway car operated by accumulators, one of the
steam type, one with an oil engine, and one of the com-
pressed-air type. Some of these have been shown already,

TRUCK OF GANZ ELECTRIC LOCOMOTIVE, VINCENNES

two General Electric motors of 25 hp each. It affords
thirty-five seats, and the back rails of all but the end
benches are reversible. The Ringhoffer car seats twenty-
four passengers, and has standing room for eleven. It
carries two motors of 25 hp each, of the Siemens-Halske
make. .

In previous correspondence no note has been made of
the electric locomotives or locomotive trucks on view
at the Vincennes part of the Exposition. It is well known
that the various steam railroads of France have been ex-
perimenting in the direction of the utilization of electricity
on their lines, particularly on urban stretches and around
their terminal depots. And this is an important subject
which demands more space than can be here given it, while
so far very few details have been given out as to the actual
construction and operation of the locomotives themselves,
with which, it would appear, some very exhaustive tests
are being made. During the earlier stages of the work on
Electricity Building, the Railroad of the North had a very
handy and effective little storage battery locomotive, with
which a good deal of work was done, hauling and pushing
carloads of exhibits into position along the temporary
tracks through the building, and this in itself constituted a
striking demonstration of utility in this branch of locomo-
tion. But the machines on view at Vincennes are of a far
more imposing character. Views of some of them are pre-
sented herewith, such as that of the Paris, Lyons & Medi-
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terranean Railroad, that of the Paris-Orleans Railroad,
and the truck exhibited by the Ganz Company, of Buda-
pest.

The Ganz truck is in reality that of a motor car of
ordinary size, but it has a lever brake. The total length is
8.26 m, and 3.10 m between centers of axles. It carries
two motors of 25 hp each. The locomotive of the Paris,
Lyons, Mediterranean Railroad, however, is something
serious, as will be seen from its length and bulk. It is,
moreover, equipped with two motors of 225 hp cach, able
to exert, it is said, between 500 and 600 hp.

With regard to the electric locomotive of the
Orleans Railroad, its resemblance to those employed at
Hoboken, N. J., and in the Baltimore Tunnel, will be at
once noted by every American reader. It is due to the
French Thomson-Houston Company, a fact which will
account for its construction on these approved lines. It
may not be generally known that the Orleans Railroad,
which at present has its terminal at the very outskirts of
Paris, and has therefore been most inconvenient to reach,
has lately pushed its way nearer to the heart of the city and
has erected a magnificent new station on the Quai d’Orsay.
This prolongation of its track is 24 miles in length, which
will give an idea of the distance to be saved by the great
majority of those who use the road. Over this stretch of
track eight electric locomotives are to be used, of the type

FRENCH THOMSON-HOUSTON ELECTRIC LOCOMOTIVE,
- ETC., PARIS-ORLEANS R. R.

shown, and they have already been tested for their work
in situ. Each locomotive has four driving axles with a
motor in each, and weighs about 45 tons. These motors
are of the G. E. 55 type, of 175 hp each. Each locomotive
is easily capable of hauling passenger trains from the old
station to the new in seven minutes, each train being esti-
mated at about 250 tons. It is stated that 150 such trains
will be hauled per day to and fro. The trains will arrive
at the outer terminus under steam power, and a change of
locomotive will be effected in two minutes. Current is to
be generated at high tension and then delivered by two
sub-stations—one at the Quai d’Orsay and the other at the
Quai d’Austerlitz, where the old depot stands. The local
current distribution system comprises a third rail external
to the track and an overhead contact in the tunnel at the
entrance to the Quai d’Orsay, so that each locomotive is
provided with three sliding-shoe collectors and with two
overhead trolleys, for the double service. Fuller details
of all this highly important work will be given at the proper
time.

In the immediate vicinity of this compact looking elec-
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tric locomotive are a great many steam locomotives of the
highest state of development, and the contrast both in
shape and in mechanism naturally attracts a great deal of
attention. It is not alone in electric locomotives that the
initiative may be said to be due to American practise, for
only the other day quite a dispute arose in the Chamber of
Deputies owing to the fact that in one of the State railroad
exhibits at Vincennes an American steam locomotive was

ELECTRIC LOCOMOTIVE FOR PARIS-ORLEANS R. R., VINCENNES

shown in all its glory, whereupon the inquiry arose why
French locomotives were not good enough for systems in
which the State itself had an interest. It is not to be under-
stood that France or any other power of Europe is about
to adopt the American style of locomotive, electric or
steam, but there is no question that American practise as
exemplified at this exposition is destined to have a great

influence.
e

Compressed Air Cars in New York

Considerable interest has been aroused by the proposal
of the Metropolitan Street Railway Company, of New
York, to change the type of compressed air motors in use
on its Twenty-Eighth and Twenty-Ninth Streets Railway.
Reference has already been made to the fact that the Hardie
motors are to be used on this line in place of the motors
which have been employed, and which were described at
length in the STREET RarLway JourNaL for June, 1899.
The reasons for this change can best be explained by a
brief history of compressed air traction in this country dur-
ing the last three years. About three years ago two manu-
facturing companies were making vigorous efforts in New
York to solve the problem of the application of compressed
air to street car service. Omne of these was the General
Compressed Air Company, which was operating three
motor cars on the 125th Street line of the Third Avenue
Railroad Company; the other was the Compressed Air
Power Company, which was owned largely by some of the
principal stockholders of the Metropolitan Street Railway
Company. These gentlemen were induced to become in-
terested in compressed air traction, largely by the hope
that independent compressed air cars could be used on the
cross-town lines of the Metropolitan Street Railway Com-
pany, on which the installation of the underground con-
duit was practically out of the question on account of ex-
pense, and on which the installation of the overhead trolley
was prohibited by the municipal authorities.

The motors used by the two systems mentioned, and
which were popularly known respectively as the Hardie
and Hoadley systems, were alike in that a high pressure,
i. €., 2000 to 2500 lbs. per square inch was carried in the air
reservoir, but differed in practically every other respect.
In the Hardie system, two long stroke (14 ins.) single ex-
pansion engines were carried on the car truck and drove
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directly the wheels of one axle of the car, the other axle
being connected to the driven axle by side rods. The
Hoadley motors on the other hand were patterned more
after an electric motor, so far as the application of the
power was concerned. [ach motor, of which there were
two on each car, was of the compound type with short
stroke (6 ins.), and drove a shaft carrying a pinion which
in turn was geared to the car axle. The two axles were

thus driven independently, the motors ran in oil, and the .

whole equipment did not differ very much in external ap-
pearance, from an electric equipment. There were a great
many other variations in practise between the Hardie and
Hoadley systems, as in the method of reheating, etc., but
those already mentioned are sufficient to characterize the
two systems as radically different.

The satisfactory results secured by the Hardie motors
on the Third Avenue line, as mentioned above, convinced
the managers of the Metropolitan Street Railway Com-
pany that the patents of the General Compressed Air Com-
pany were essential in securing the best results in com-
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it would have to be, by following the Hardie system as em-
ployed in Chicago. Negotiations were then entered into
between the American Air Power Company and the Com-
pressed Air Motor Company for a second consolidation of
interests, and resulted in the organization of the Com-
pressed Air Company, with Mr. Hardie as chief engineer
for the consolidated company. Henry D. Cooke, the presi-
dent of the Compressed Air Motor Company, was also
elected president of the new company. This has resulted
in the retirement of the old equipment on the Twenty-
Eighth and Twenty-Ninth Streets lines, and the placing of
an order by the Metropolitan Street Railway Company for
the equipment of the line with the Hardie motors. The
new motors for the Twenty-Eighth and Twenty-Ninth
Streets lines are now being built, and will be in operation at
an early date. It is the purpose of this article to describe
the system as it will be employed on this road, as fairly
representing the best American compressed air practise at
the present date.
The compressing station is located at the foot of West
Twenty-Fourth Street, New York, western

terminus of the line, and was fully described
in the STREET RatLwAYy JOURNAL for June,
1899. It contains a 1200-hp engine, oper-
ating directly four-stage Ingersoll-Sergeant
air compressor, with a capacity of 56,735 cu.
{t. of free air per revolution, and compress-
ing to 2500 lbs. per sq. in. This air is
stored in a series of reservoirs of seamless
tube flasks in the car house, from which the
reservoirs on the cars are charged.

There are sixteen reservoirs on the cars,
having an aggregate capacity of 35 cu. ft.,
and weighing 4340 Ibs. Fourteen of these
reservoirs are carried on the truck, and one
under each seat. From these reservoirs the
air passes into one common header, and
from this header is a pipe passing to each
end of the motor car. The flow of air

FIG. 1.—COMPRESSED AIR MOTOR CAR AND TWO TRAILERS, NORTH
CLARK STREET, CHICAGO

pressed air motor work.  As a consequence, negotiations
were entered into by which a new company, the American
Air Power Company, was formed to consolidate the in-
terests of the other two. The Metropolitan syndicate con-
trolled the new company, and though certain modifications
were made, the general characteristics of the svstems used
on the Metropolitan line remained the same, that is, the
compounl short stroke motor driving the two axles inde-
pendently. Soon after the consolidation, the services of
Robert Hardie were secured by the Compressed Air Motor
Company, which was a licensee for Wisconsin and Illinois
of the General Compressed Air Company, and whose
stockholders still believed in the “locomotive’ principle, as
applied to compressed air traction. The scene of the com-
petitive trial between the two systems was now transferred,
the American air power motors being used in New York,
while the Hardie motors were employed in Chicago. The
Chicago motors were used on the North Clark Street road,
to operate between 12 o'clock at night, when the cable of
that line shut down, and 6 o'clock next morning, when the
cable was again put in operation. The motors gave good
satisfaction and frequently hauled a trail car, and some-
times two trail cars, with a total of 300 passengers on a
train. The results secured were so much more satisfactory
than those in New York that the Metropolitan syndicate
decided that if success was to be secured in the latter city,

through this pipe i1s regulated by a stop
valve under the control of the motorman,.
When the motorman opens the valve at
either end of the car, the air, which is still
under 2500 Ibs. pressure, passes from the valve to the re-
ducing valve.

The reducing valve is illustrated herewith, and auto-
matically keeps the working pressure uniformly at about
150 lbs, per sq. in., whether the storage pressure is at its
maximum or its minimum or at any intermediate point.
As will be seen, the reduction valve is balanced by a
hydraulic packed piston (shown below the reduction valve)
in such a way that a variation in the storage pressure, as
would be experienced during a trip, does not affect the
operation of the valve. Ordinarily, double valves are used
for this purpose, but these rarely give a constant re-
duced pressure, with a variable high pressure; they also
give trouble by leakage. As will be seen, there is a spring
which tends to open the reduction valve, and whose pres-
sure is balanced by a flexible disc, upon which the reduc-
ing pressure acts, tending to close the reducing valve.
When this reduced pressure reaches a point sufficiently
high to compress the spring, it seats the valve automati-
cally.

The cap which closes the opening through which the
valve 1s passed into its place is also a cylinder, in which is
another hydraulic packed piston. The object of this piston
is to enable the motorman to increase the working pressure
for starting quickly from a state of rest. Its operation is
as follows: A pipe connects the space 4 with the motor-
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man's brake valve, and when the brake handle is moved to
a certain position it bleeds the air from pocket 4. The
working pressure then acts on the under side of this piston
to assist the spring in opening the valve. It now requires
a higher pressure acting on this disc to close the valve
against the combined resistance of the spring and this
piston, which higher pressure enables the motor to start

quickly. As soon as the motor has acquired the necessary

speed, the motorman moves the brake handle to the
normal running position, which restores the working pres-
cure in the space A, so that the piston is now in equilibrium

- Connected to brake valve
= for acceleration,

1" Pipe tap
+To reheater

7 Pressure disc,

~<Mg

Lo

Street Ry Jowrnal

FIG. 2.—SECTION OF REDUCING VALVE

and the normal working pressure is now sufhcient to close
the valve against the spring and keep the motor in opera-
tion.

It will be noticed that the valve itself is connected by ribs
or wings to a collar on the valve stem. This is done as a
matter of safety. Should the valve stem break at any point
under this collar, the entering high pressure would im-
mediately open the valve, but the collar entering the seat
prevents a dangerous rush of air into the working pres-
sure reservoirs and pipes. It will also be noticed that the
follower of the equalizing piston has a shoulder which will
permit of 1-16 in. movement of the valve in ordinary work-
ing, so that the safety collar can never enter the seat unless
the valve stem breaks.

After passing through the reducing valve, the air is at
working pressure of 150 lbs., and is then led to the re-
heater, which is placed in the middle of the truck. This
reheater contains about 500 Ibs. of hot water, the tempera-
ture of which at the start is about 320 deg. I, but during
a trip this temperature falls sometimes as low as 170 deg
The air is passed into the bottom of this heater and escapes
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imto the water through a perforated pipe lying along the
bottom of the heater. When the reservoirs need to be re-
charged with air, and the car is run to the charging station
for this purpose, steam is passed through this same per-
forated pipe to reheat the water.

During its passage through the water, the air is heated
to the temperature of the water, and is then drawn off at
the top through the perforated pipe 7. The baffle plates
shown are to prevent a swash of water caused by the car

oscillation.
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FIG. 3.—TYPICAL INDICATOR DIAGRAMS AT DIFFERENT
NOTCHES

The efficiency of reheating is illustrated by the following
test: A motor was run two trips, as far as possible each
trip, on a full charge of air, first without heat and after-
ward with heat, covering 8 miles and 15 miles respectively;
showing that the additional 7 miles were obtained from
the heat, and careful measurements showed that the
amount of heat used was ¢8,000 heat units. In ordinary
practise, from 10 to 12 Ibs. of coal will supply this amount
of heat to generate steam in steam boilers. As this amount
of steam injected into the water in the heater will restore
the 98,000 heat units, it follows that the additional 7 miles
were obtained on an equivalent of from 1o to 12 Ibs. of coal.

Returning now to the cycle of operations, the air, which
is now at about 150 Ibs. pressure, and at a temperature of
about 320 deg. I., passes from the perforated exit pipe 7
to the throttle valve of the motor, and thence to the valve
chest of the engine in exactly the same way as steam in a
steam engine.

The valve chest of the engine cylinders contains two
valves, one the distribution or main valve, and the other
tlie cut-off valve. These valves are operated in such a man-
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ner that any degree of cut-off can be obtained, as illus-
trated by the indicator diagrams. Compressed air has this
advantage over steam, that it does not condense during ex-
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pansion in the engine cylinder. Therefore, expansion may
be carried with economy clear down to atmospheric pres-
sure. To do this in a steam engine would cause what is
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FIG. 4.—DIAGRAM OF ENGINE CYLINDER, SHOWING VALVE GEAR

RESULTS OF DISTRIBUTION OBTAINED BY HARDIE VALVE GEAR FOR THREE POSITIONS OF LINK, WITH 3-16 IN. INSIDE AND
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15-16 547 4.45 80 — 9-16 9-16 | 5.4V 445| 80 0 0 3-16 5-16 | 547 | 445

6.53 5.48 9) | —21-32 Y 653  5.48| 90 —1-16 5-32 9-32 6.53 5.48

7.55 6.54 100 —11-16 7-16 7.55 | 6.541 10 —3-32 3-32 3-16 7.55 6 54

8.54 756 | 110 ) —R1-32 % 8.54 | 7.56| 110 —3.32 1-64 % 8.54 | 7.56

9.39 862 120 ] 19-32 9-32 939 862|120 | =3.-32  — 1-16 1-32 9.39 8.62

10.17 954 130 | — YL % 1017 954 130 —1.16 — 14 | — 332 | 1017 | 9.54

10 81 10 39 140 [ — 34 — 1-32  10.81 | 10.39 | 140 ‘ 0 | — 316 | — 5-32 | 10.81 | 10.39

11.33 11.06 | 150 | — 9-32 — 5-32 11,33 | 11.06 | 150 332 | — 9-32 | — 9-32 | 11.33 | 11.06

11,70 1158 [ 160 | — 4 — 932 1170 | 11.58 [ 160 [ 816 | —1132 | — 3 | 11.70 | 11,58

11.93 11.89 170 1-16 —13.32 11,93 11 89| 170 9-32 | —18-32  — 7-16 | 11.93 | 11.89

12.00 12.00 180 5-16 —17-32 1200 ' 12.00| 180 5-16 | —15-32 —15-32 | 12.00 @ 12.00

* Cut-off at 47 deg. Average piston travel, 1.91 in.

Main cut-off and compression crank angle, 148 deg.
Lead angle ot crank—f ont, 12 deg.: vack, 12 deg.

Point of cut-off, not including clearance, 1381 of stroke

1
Point of cut-off, including clearance, 951 of stroke

Greatest port opening, 7-16 in. .
Relative travel of main and cut-off valves, 354 in.

Main cut-off and compression crank angle, 138 deg.
Lead angle of crank—front, 13 dég.; back,113 deg.

Point of cut-off, not including clearance, g of stroke

4
Point of cut-off, including clearance, 519 of stroke

Greatest port opening, 34 in. .
Relative travel of main and cut-off valves, 2 11-16 in.

Slreet\Ry.Jonrn:\l

Main cut-off and compression crank angle, 117 deg.
Lead angle of crank—front, 18 deg.; back, 18 deg.

Point of cut-off, not including clearance, 2.42 of stroke

1
Point of cut-off, including clearance, 399 of stroke

Greatest port opening, 9-32 in. ,
Relative travel of main and cut-off valves, 154 io.

The variation of cut-off is effected by changing position of reverse lever
the earliest grades being when lever is full over, so as to give valve full throw.

piston travel at cut-off + clearance,

stroke of piston + clearance

gsee above sketches), and grades of

clearance in cylinder, 4 per cent.

Inside and outside lap being equal, main valve cut-off and compression take place at the same point. ) . . "
The greatest port openings noted above are taken at the point where cut-off and main valve openings are equal, the cut-off closing while the main valve is opening. In the

carlier grades this takes place near beginning of stroke when piston is moving slowly, and in the later grades when motor is moving slowly. There is always ample exhaust opening.
Readings were taken at equal crank angles for convenience, but valves would be set to cut-off at equal piston movements from each end ot cyl.

cut-off are obtainable between those given in the tables,

n this position there is also the greatest amount of lead. Cut-off, including clearance, means
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known as cylinder condensation. Steam engines are com-
pounded principally to reduce this cylinder condensation
to a minimum, but this is not necessary with compressed
air.

It was necessary to contrive a valve mechanism which
would not be too complicated to operate, and yet obtain
the best results. The valve mechanism which is attached
to these motors is illustrated in Fig. 4. The usual Stephen-
son link motion is used to operate the main valve, but on
the outside of the link there is an arm a, looking down as
well as up. At the lower end of the lower arm is attached
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Streets line, where the case carrying the motors rested di-
rectly on the axles.

There remains now only one portion of the equipment
to be described, 7. ¢., the air brakes. The air brake cylinder
is illustrated in section in Fig. 6. In applying the brakes
air is admitted to the annular space R, around the hollow
piston rod, and to release the same air is made to pass to
the other side of the piston from 7 around through I/, thus
equalizing on both sides of the piston. Having a larger
area to act upon on the other end, the brake is released at
once, the air escaping silently through the small opening
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FIG. 5.—SECTIONS OF REHEATER

the lower end of a floating lever, f. The upper end of lever
f receives a reduced motion, which is the opposite of the
piston, through the lever g and link /, lever g being pivoted
by a bracket attached to the frame at the point p. It will
be observed that the lower end of floating lever f receives
a motion directly the opposite of the main valve, and that
its upper end has a motion directly the opposite of the
piston rod. This lever g is attached to the cut-off rod at
the point m, and gives to the cut-off valve a motion which
is the resultant of the other two. The consequence is that
when the main valve is traveling in full gear, the cut-off
valve is also traveling at its longest stroke, and gives the
earliest cut-off. 'When, however, the link motion is “cut
back” so as to reduce the motion of the main valve, it gives
a later cut-off. The indicator cards, shown in Fig. 3, in-
dicate the effect of this. The first notch indicates the full
travel of both valves, and each succeeding notch a reduced
travel of both valves, showing a later cut-off. It will be
observed that the latter grades show some terminal pres-
sure which produces an audible exhaust, but these grades
of cut-off are used only for starting the motor, and the
lever is immediately moved to a position corresponding
with either of the first three notches, according to the
power required, which depends upon the loads and grades.
It will be observed while cutting off at the earlier notches
there is a freer exhaust, which will more readily free the
cylinder when going fast. In the ordinary locomotive the
cutting off is effected by the link motion only, with the
result that the exhaust openings are diminished.

It will also be observed that the various grades of cut-
off within the control of the motorman are effected by the
same lever which reverses the motion, thus simplifying the
operation of the motor very materially, and bringing it
within the comprehension of the average street railway
employee.

The weight of the entire equipment is said to be practi-
cally the same as an electric equipment, and all parts are
flexibly supported on the axle box by means of four semi-
elliptical springs, after the most modern locomotive prac-
tise. This support is entirely separate from that of the car
bodies, which are carried on a different set of springs rest-
ing on the frame of the truck. In this use of flexible
suspension, the system differs radically from the former air
motors used on the Twenty-Eighth and Twenty-Ninth

S, and out to the atmosphere through the openings at 1/,
at the end of the plunger.

The Twenty-Eighth and Twenty-Ninth Street railway is
now being operated by horses pending the change from the
Hoadley-Knight to the IHardie motors. There is every
reason to expect that these new motors will be successful,
because Mr. Hardie has had more experience in this line
than any other engineer in the United States, and has made
the subject a special study for years. He has, moreover,

FIG. 6,—AIR BRAKE CYLINDER

held many responsible positions, and stands high in the
profession. His standing among engineers is well ex-
pressed in the following extract from Compressed Air: “His
mechanical ideas are marked by much individuality, the
elements of simplicity being prominent. It is doubtful if
any one has had as much experience as Mr. Hardie in
pneumatic traction, and he is the acknowledged authority

on the subject.”
——— e o———

The work of transforming the Lexington Avenue line in
New York from a cable to an underground trolley road is
completed between 105th Street and Twenty-third Street.
The final change from cable to trolley, however, is not to
be made until the work is finished in Broadway, as the
managers of the Metropolitan Street Railway Company
believe the patrons of the road would not relish a change
at Twenty-third Street from the trolley cars to the cable
car in Broadway. The Columbus Avenue line is now be-
ing changed, and President Vreeland believes that both the
east and west side cable lines and the Broadway line above
Twenty-third Street will be finished by Nov. 1.
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The Electric Railways of Havana

The city of Havana is located upon a pemnsula and
is very densely populated. The unhealthy condition of the
city 1s, to a considerable extent, due to this dense popula-
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plans and estimates for equipping the lines with electric
motive power. The requirements of the Department of

Havana were that the electrical system to be provided
must be safe, rapid, elastic as to speed, comiortable, clean,
convenient, flexible enough to serve all routes and sec-

VIEW OF FERRY TO REGLA, OWNED BY THE CUBAN ELECTRIC CO.

tion. There 1s a good chance for development of the
suburbs in various directions, and as soon as a good sys-
tem of rapid transit is provided these suburbs will grow
rapidly. In the immediate vicinity of Havana are some
very fine suburbs, particularly Carmelo

and Vedado. This quarter is located upon

the seashore a few miles from the cty, and

1s now inhabited by the wealthier classes and

by foreigners. 1t is now considered the ‘
healthiest location in the vicinity of Havana. i
Beyond this about 4 miles is a very fine
beach, Maraino. The census of 1887 showed
the population to be about 250,000. There
was considerable increase since that date
up to the time of the last war, when the

tions of the city and suburbs, and cheap to operate and
maintain.  This would enable the dense population of
Havana to spread out and live in a more healthful manner.

Owing to the narrow streets in part of the city it was
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population naturally fell off, and it is esti-
mated that at present the population is
about 27s5,000. It is estimated that the
population 1 1goz will be about 400,000.
Up to the time of the organization of the

Havana Electric Railway Company the
street railway system, Ferro Carrill Urbano,
consisted of about 25 miles of track located

upon 13 miles of strects. Considering the

size of the city, this amount of mileage was
totally inadequate for the proper accommo-
dation of the public, and, based on the ex-
perience in American cities, could be in-
creased to three or four times the amount

with advantage. The “Ferro” operated

sixty-one cars and eleven steam engines.
The number of passengers carried on the
street railway lines before the war reached
about 7,500,000 per year, even at the high
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rates of fare of 15 cents, 10 cents and 5

cents, which were charged on many of the
lines. The Havana Electric Railway Com-
pany, which has taken over the property
of the “Ferro” Company, has now in course
of construction about 8 miles of track, and
proposes to operate about 120 cars.

Before construction could be commenced it was neces-
sary to submit to the Governor of Havana plans showing
routes and details of construction, as well as specifications,
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SECTION OF STANDARD CAR, HAVANA

deemed proper to fix upon two maximum rates of speed on
narrow streets, the average speed to be 6 miles per hour
and maximum 8.5 miles per hour, and on wide streets the
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average speed to be 8.5 miles per hour and maximum 14
miles per hour. On each route cars will be run on a vary-
ing schedule to suit the requirements of travel, starting
with ten-minute headway, reducing the headway to 73}
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thorities have insisted that the double overhead trolley
system be installed. The two trolley wires erected over
cach track, one for each side of the circuit, are 18 ins. center
to center, the trolley wire being of hard drawn copper wirc
.325 ins. in diameter. The trolley
wires arc supported from the span
wire by double curve insulators com-
L posed of a malleable iron body, screw
}/A ~ | cap and cone insulators and bronze
% car, the ears being securely soldered
to the trolley wire. The poles are be-
ing supplied by the Electric Railway
Equipment Company, and the over-
head material by the A. & J. M. An-
derson Manufacturing Company. All
feeder wires will be laid beneath the

L / '

surface of roadway in ducts made of

Potomac terra cotta. The feeders con-
sist of 1,000,000-circ. mil and 500,000-
circ. mil cables. All feeders were sup-
plied by W. R. Brixey.

le ” —
I S

The power-station equipment con-

i
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SECTIONS OF STANDARD RAILS

minutes and then to § minutes, so that during six hours
daily the headway on each of the four lines will be 2}
minutes. Night-car service will be established from mid-
night until regular day-car service.

The cars, which are being made by the Jackson & Sharp
Company, will have a seating capacity of twenty-six pas-
sengers and a maximum load of forty-five passengers.
There are 120 of these cars, each being equipped with two
Parmenter fenders. The cuts give a good idea of their
construction.

The "general dimensions of the car bodies are as
follows: Length over all, 29 ft. 61 ins.; length of body,
20 ft.; width of body over all, 7 ft.; he1ght of body, 8
ft.s ins.; track gage, 4 ft. 8} ins.; diameter of wheels, 30 ins.;
wheel base 7 ft.; type of truck, McGuire, A-1 suspension.
Fach motor car to be equipped with two General Electric
52motors, capable of developing continuously for one hour
25 hp each without increasing the temperature of the
motor windings more than 75 degs. C., and when so work-
ing to have not less than 77 per cent efficiency. If found
necessary, freight cars will be placed on the lines to carry
freight and express packages.

The track construction consists of 7-in. girder-rail,
weighing 9o lbs. per yard, laid on concrete stringers, with
standard soft steel ties 5 ft. ¢ ins. in length and 7 ins. wide.
The rail is fastened to the ties by clips or chairs, as shown
in the illustration. The special track work will be of a
design known as Adamantine construction. The rails,
ties, etc., are being supplied by the Pennsylvania Steel
Company. Between the rails and to a distance of 22 ins.
outside the paving will consist of pyrogranite, asphalt and
Macavoy brick. Beyond that limit the ordinary macadam
will be used on the roadway.

Most of the poles for the overhead construction are
made of heavy iron pipe in two sections, the lower section
being 6 ins. in diameter and the top section 5 ins. in diame-
ter. The lower section is shrunk onto the top section, the
poles when finished being 26 ft. over all. On narrow strects
the overhead wire will be supported from hangers attached
to the buildings, or the construction shown in the accom-
panying drawing will be used. All poles are to be set 6 ft.
in the ground in concrete, the holes for receiving the poles
being not less than 24 ins. in diameter.

The span wire to
be used is No. 7 galvanized iron wire.

The Havana au-

7 TRar ‘Ras.  §o" res vaco

sists of three vertical cross compound
condensing engines with 48-in. stroke,
high-pressure cylinder 23 ins. in di-
ameter, low-pressure cylinder 60 ins. in diameter. The
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END ELEVATION OF STANDARD CAR

engines arc of the E. P. Allis make, and are to be oper-
ated at 8o r. p. m,, with 125 lbs. steam pressure. The
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boiler plant consists of nine vertical water-tube boilers of
250 hp each, set in three batteries. The boilers are of the
Cahall vertical type.

The electrical equipment consists of three 850-kw gen-
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be of steel construction, 198 ft.6 ins.long by 96 ft.6 ins. wide
with a span in engine room of 45 ft. and a span over boilers
of 51 ft. The walls of the building are to be of brick laid in
lime mortar. The interior wall will be laid with enamel

erators of the General Electric Company’s manufacture,
voltage being 550, complete switchboards and accessories
being furnished. A so0-kw Triumph dynamo is also in-
cludedforlighting purposes. The power house building will
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brick for a wainscot 6 ft. in height. The engine-room roof
will be constructed of concrete laid on and between the
steel purlins and covered with tile laid in cement. The
roof over the boiler room is to be constructed of corrugated
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iron securely fastened to the steel purlins. It is proposed
to make the fare 5 cents, United States currency, any-
where in Havana. Transfer tickets will be given at in-
tersecting points.  The lines immediately within the city
are expected to be in operation’ by Dec. 1, 1900. The
Havana syndicate consists of Thomas F. Ryan, of New
York; W. L, Elkins and P. A. B. Widener, of Philadelphia;
A. Marcus, of New York, representing the French and
English interests; Sir William Van Ilorne, Hanson
Jrothers, bankers; W. M. Doull and Frederic Nicholas,
all of Montreal; William Mackenzie, of Toronto; A. H.
Paget, Col. G. B. M. Harvey, I. S. Pearson, Percival
Ifarquhar, of New York. G. F. Greenwood, formerly of
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not only ample, but prompt, transit between the two points
most of the day.  With the eclectric cars and boats froni the
Lux wharf, this demand is now supplied in the most
modern fashion.

The Cuban Electric Company bought the road on Jan.
16, 1800, and at once began the work of change of motive
power. The company is organized under the laws of New
Jersey with the following officers: President, Hon. A. I'.
Gault, of Montreal; directors, W. M. Doull and Wm. Han-
son, Montreal; B. F. Pearson, Halifax, N. S.; F. S. Pear-
son and Col. G. B. M. Harvey, New York; general man-
ager, A. C. Goudie. The company operates two ferry
boats between the city of I{avana and the town of Regla.
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CROSS SECTION
SECTION OF POWER STATION, HAVANA

Pittsburgh, is chief engineer and general manager. Owing
to the many arduous conditions, the engineering work in-
volved required unusual study and ability, and the success-
ful results already shown are a tribute to Mr. Greenwood’s
skill and foresight.

Across the harbor from Havana and connected with it
by ferry is the town of Regla. On March 10 last the first
Cuban electric railway was opened, between this town and
that of Guanabacoa, 4 miles inland. This line is part of the
former Le Prueda Railroad Company’s system, which was
the first railway in Cuba to be operated by steam power,
and is likewise the first to adopt electricity for its motive
power. Originally, in 1858, the company was inaugurated
for transit across the bay, and was known as the Primera
Empresa de Vapores de la Bahia movidos porfuerza ani-
mal. Since then the town of Regla has developed into a
suburb of 10,000 people, and the town of Guanabacoa has
20,000 inhabitants, and both contribute most of their work-
ing population to the main city of Havana, so as to require

The trolley line begins at the ferry landing in Regla, and,
after a winding course through the town and over private
right of way, leads out into the open country through
abandoned farm lands, where cool sea breezes greet the
passengers. In the near future it is proposed to extend
the line to the town of Cojimar, about 1 mile beyond
Guanabacoa. In Guanabacoa the company is now con-
structing a pleasure park, where concerts and entertain-
ments will be held and refreshments served. TLater it is
proposed to install an electric fountain. Desides the in-
come from the transportation of passengers, the receipts
from the passage of vehicles on the ferry line are consid-
erable. Ample provision is made for their accommoda-
tion in the ferry houses. The present terminal at Regla is
soon to be replaced by a modern steel frame building and
proper facilities for handling the traffic. The electric cars
are to run in between platforms which lead directly to the
ticket booths and waiting rooms.

The track construction consists of both girder and T-rail.
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The girder-rail used is the Pennsylvania Steel Company’s
section No. 272, weighing 62 lbs. to the yard, and is laid on
and securely bolted to steel cross-ties spaced 10 ft. apart
on a longitudinal bed of concrete. The T-rail is of the
Pennsylvania Steel Company's section No. 243, weighing
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wire. For a portion of the road the trolley wires are sup-
ported by single-pole brackets, but in general the span wire
suspension is used. The maximum distance between poles
is set at 125 ft. The feeders are of 500,000-circ. mil cable,
and in Guanabacoa oo grooved trolley wire is used. Light-
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PLAN AND SECTION OF TRACK CONSTRUCTION, CUBAN ELECTRIC CO.

go Ibs. to the yard. The T-rails are laid on native hard-
wood ties 6 ft. x 6 ins. x 8 ins. spaced 2 it. apart, on which
they are securely spiked. The return circuit to the power
station being by means of the trolley wire and overhead
feeders, the track is not bonded. On account of local
conditions the authorities, as in the city of Iavana, com-
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ning arresters for the protection of the line from lightning
have been installed. The wire for the overhead construc-
tion was furnished by the American Steel & Wire Com-
pany, John A. Roebling Sons’ Company and the General
Flectric Company. Line material, by the A. & J. M. An-
derson Manufacturing Company.
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pelled the company to install a double overhead trolley
system. The construction is much like that described
above, except that overhead feeders are used. The illus-
trations show the peculiar precautions which must be taken
with the double trolley construction at turnouts and where
the positive or negative feeder is connected to its respective
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AND PLAN OF DOUBLE TRACK Y, SHOWING

CONNECTIONS,
INSULATORS

The rolling stock consists of four 28-ft. vestibuled cars
of the J. G. Brill Company’s make, mounted on Eureka
maximum traction trucks. The old cars of the company
are used as trailers. The seats of the new cars are up-
holstered in cane and arranged transversely with an aisle
through the center, having a seating capacity of forty pas-
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sengers. The cars are equipped with the West End type
of fender. The motor equipment consists of two Westing-
house No. 38-B, 50-hp motors.

The power-station equipment consists of two horizontal
tandem compound condensing side-crank engines made
by the Robb Engineering Company, Amherst, N. S,
directly connected to two Westinghouse 150-kw generators,
the voltage at full load being 550 volts. The entire electric
equipment of the power station was furnished by the West-
inghouse Company. The steam, exhaust and water piping,
with valves and fittings, were furnished by the Robb En-
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the flange broken out was 12} ins. long, and was broken
off at a point 3 miles from where the accident occurred.

The car was running 20 miles per hour on a 1000-it.
curve, when it left the rails. The motorman applied the
brakes, and stopped the car after it ran 150 ft. on the ties.
The car had come to a stop before it turned over, and al-
though there were thirty-four people aboard no one was
seriously hurt, except a boy who juniped from the rear
platform just as the car turned over; he was caught under
the corner post and killed.

The irregular bend in the track, as shown in the engrav-

STANDARD 28-FT. MOTOR CAR, CUBAN ELECTRIC CO.

gineering Company. The boiler equipment consists of
one battery, 400 hp, of Cahall vertical boilers furnished
through Thayer & Company. The power-station build-
ing is of steel construction, and was furnished by the Rit-
ter-Conley Company. Two iron tanks are used, having a
capacity of 10,000 gals., for the purpose of supplying the
water for condensing purposes, these tanks being con-
nected to the roofs of the buildings by drips, so as to catch
the rainwater.
—
An Accident on the Cincinnati, Lawrenceburg & Aurora
Street Railway

The accompanying illustration shows an accident which
took place on July 4 on the Cincinnati, Lawrenceburg &

ing, was caused by throwing over the track after the acci-
dent occurred, in order to clear the line. The car itself was
but slightly injured.
The accompanying illustration was furnished by J. B.
Crankshaw, engineer of the road.
— S

Street Car Building
(Stephenson Practice.)

BY CHARLES HENRY DAVIS, C. E.

VIl —Assembling—(Continued)
In the July issue of the STREET RAILWAY JOURNAL we
gave the details of the bodies for our two standard cars,
namely, the Boston (closed) and the

ACCIDENT NEAR AURORA

Aurora Street Railway, caused by the breaking of a flange
on the outside front wheel of the rear truck. The piece of

Brooklyn (open). Tables Nos. 35 and 36
give respectively the details of roofs for
the standard cars, while Plates VII. and
VIII. illustrate the various parts. As in
tables Nos. 31, 32, 33 and 34, each distinct
part of the roof is described, giving the
material, the general dimensions, how
made, on what tools and how assembled,
all in consecutive order as each car is built
in the shop. In using these tables they
are to be read across the page, line by line,
as in the case of any book. In Column 1
the numerals indicate, in consecutive
order, the number of distinctive pieces;
where a letter follows the numeral it in-
dicates another operation, but not another
distinctive piece. Letters in Column 4
are the same abbreviations of wood work
and metal work as wused on Plates

I. and II. These tables are given on the following

pages.



Consecutive Number

106

107

108
|

110
111

111a

112

113

114

é Name of Piece

& ‘ |
‘(2) 3) |

2 Ventilator plain-bottom-rails

(Figs. 197, 198) |

4 | Ventilator side=corner=posts (Fig. 210)

Ventilator side-posts (Fig. 213) ‘

16

ol Ventilator top-ralls (l'ig. 19%) ‘
|

4 Ventilator end-corner-posts

(Figs. 211, 21%)

2 | Upper=deck head-rafters (Figs. 204, 205) ]

8 Upper=deck compound-=carlines (Fig.196)
Upper-deck rafters (Fig. 218)

8 Steel=carlines (Fig. 206)

27 Upper-deck rafters (Fig. 217)

2 Ventilator eaves=rails (Fig. 200)

2 Ventilator-hood bows (Fig. 219)

(4)

2102

2003

2005

2001

2004

2006

2003

- 2007

2501

2007

2011

Material
See Plates I. and II.

n

5 P

W.. S,

(25 ft. Body ; Car No. 2; Fig. 3; Plates I. and VII.)

TABLE No. 35
DETAIL OF ROOFS AND BONNETS OF BOSTON CLOSED CAR, IN THE ORDER OF ASSEMBLING

DeTaiLs

Mortises

Mortises
Double Mortises
Mortises
Rabbet
Rabbet
Rabbets

Tenon

Tenon
Holes

Teunon
Bead
Ogees

Mortises

Tenons
Gains
Gains
Ogee

Mortises

Tenon
Tenon

Rabbet

“Mortises

Rabbets

Tenons
Rabbet

s
Mortises _
Double mortises

Splice-bevels

Mortises
Splice-bevels

Reference letter
Plate VII

o

o 0o

o'R

|

‘.)

£}

15

Dimensions

9

ft. 0in. x 414 in. x 154 in, |

1% in.x %4 in. x 4 in.

gin. x 1Y in, x 14 in.
5 in. x ‘.m,.\% n

1% in. x 34 in, x )4 in.

fu
fu
fu

10

Il length x 7 in. x 35 in.
1l length x 1 ln x 3qin.
Il length x ¥4 in. x 13 in.

Mg in, x 1in, x 155 in.
4in. x 1Y in. x 15 1.

fin. x1in, x ¥4 in.

in. x 1% in.
X 13 in,

14 in. x 155

1Y% in,

1in. x 4 in.

24 fr. 113 in. x8in. x 154 in.

10

3 f1.

{in. x 1lin. x 15 in,

1in.x1in,
11 in. x 11{ in.
1% in. x 14 1n
1in.x % in.
1 in, x 234 in. x 135 in.
2in, x 1% in, x 53 in.

3% in. x 1in, x 15 1n.

in. x 3% in.
’/m N 215-16 x 135 in.
23 in. x 1lin, x % in.

154 in. x 1in. x 1 in.

1% in. x 4 in. x 134 in.

5,
5 ft.

3 in. x 5§, .
9% in. x 1% in. x 1 in.
9% in. x % in. x 1{ in.

1% in. x 4 in,. x 4 in.

19ft. 11 in, x 1% in. x 15 in.

| 51t

1

Ab

Tt to8ft. 2in. x 14" x1%{"

5-16 1n. diam.
5-16 in. diam.
1 in, long

914 in, xl%m x 14 in.
/m x 113 in. x/m

out 25 ft. 8in, x 1Y x 14"
13§ in. x % in.
1% in. x 4 in.
% in. x % in.

4 in, long

in. x % in.
4 in. long

Observations and Particulars of How Used

(10)
Dunn;: the erection of the sides and ends of the body (see Table No. 33
.), the assembling of the pieces composing the framework of the **
mo( has been proceeded with independently as follows :—
Each having :—

and Plate
Moniter

l

Tools Usually Employed

(Others can be used if convenience

or necessity requires)

()

i Not seen, one at each end, for ventilator side-corner-posts (2003) to tenon into, with ‘ Hollow chisel mortiser

two holes for dowel-pins

For ventilator side- po~t< (2005) to tenon into, with holes for dowel-pins

For rafters for lower-deck Lompr\und carlmes (2016) to tenon into

For lower-deck rafters to tenon into (2015)
| For ventilator side-sash (4001) to rest on

For roofing-boards (2014) and ventilator bottom-rail roof-molding (2027) to fit in

To fit the ventilator bottom-rail facia (4104)

These rails are laid on horees, being prepared as above, and the following pieces are
adjusted to them :—

Each having :—

Tenoned into the end mortises of ventilator plain-bottom-rail (2002), glued and
secured with two hickory dowel-pins each

To tenon into end martises (a) of ventilator top-rail (2001), Fig. 199

For } ;\o 14 x 217 in. screws to secure the ventilator end-corner-posts (2004), Figs. 211,
212

For inside ornament

Each having :—

Tenoned into mortises (a) of ventilator plain-bottom-rail (2002), glued and secured
with hickory dowel-pins

To tenon into mortises (f) of ventilator top-rail (2001), Fig. 199

For inside ornament

For inside ornament

Each having :—

" For \cnlllator ~1de -corner-post tenons (b) to fit into ; they are glued and secured with

No. 10 x ¥ in. steel screws

To fit in rabbets (b) of the upper-deck head-rafters (2006),

For upper-deck compound-carlines (2008), Fig. 196, to fit in

For upper-deck rafters (2007), Fig. 217, to fit in

For inside ornameut

On under side, not seen, for ventilator side-post tenons (b) to fit into;
and secured with 16 No. 10 x 1%{ in. steel screws .

. Each having :—

Fig. 205

they are glued

’ To fit in rabbet (¢) of the end top-rail (1006), Fig, 108, Plate V,
1o fit in mortise (a) of the upper-deck head-rafter (2006), Fig. 205, They are also
further secured to the ventilator side-corner-posts with 8 No, 14 x 215 in. steel
screws
For ventilator end-sash (4007) to fit in
Each having :—
For tenons (b) of the ventilator end-corner-posts to fit into ;
secured with hickory dowel-pins
For tenons (b) of the ventilator top-rails (2001) to fit in ;
14 x 315 1n, steel screws
To fit in mortises (a) of the ventilator eaves-rail (2009), Fig. 200
For ventilator end-sash (4007) to fit in
They being composed of :—
In pairs, each having :—
| To fit into mortises (c) of the ventilator eaves-rail (2009), Fig. 200
On one side and at each end of the rafters, These rafters are bolted with 48 bolts
2 in, x % in., round heads, one to each side of the top part (A) of
Fach having :—
For bolts to secure upper-deck rafters
For bolts to secure lower-deck rafters (2015), Fig. 216,
With 7-16 in. hole through them for bolting to side top-rail.
| are now fixed in_the gains (c) of the ventilator top-rails (2001), Fig.
| secured wnh 32 l\o 10 x 2 in. steel screws
Each having
‘ To fit into mortlses (b) of the ventilator eaves-rail (2009), Fig, 200. T hese rafters are
’ now ﬁxed in the gams (d) of the ventilator top-rails (2001) and secured with 54
i

they are glued and

they are secured with 4 No.

(See Con, No. 117)
The compound carlines
199, and

No, 10 x2 in. steel screws

One on each side at and each end of the rafters, for ornament

Each having :(—

For tenons (c) of upper-deck head-rafters to fit into

For tenons (a) of upper-deck rafters to fit in

For tenons ()a) of the upper-deck compound-carline rafters (2007) to fit into.
No. 111

For 5 hcmg to ventilator-hood bow (2011), Fig. 219, Sometimes the mortises into

ich the upper-deck head-rafters tenon into are in the bow, as shown in Fig, 219,

in whlch .case the eaves-rails would be about 24 ft. 715 in. lonz he eaves-rails are
fitted to the upper-deck rafter tenons and draw-pinned with 74 hickory dowel-pins

Bent to shape and having :—

For tenons (c) of upper-deck head-rafters (2006) to fit into

For splicing to ventilator eaves-rail (2009), Fig. 200 ; the bows are fitted to the upper-
deck head-rafter tenons (c) and draw-pmned with 4 hickory dowel-pins, and also
secured to the eaves-rails with 16 No. 10 x 1 1n. steel screws

(See Con.

| Hollow chisel mortiser

|

Hollow chisel mortiser
Hollow chisel mortiser
Molding machine

| Molding machine

Molding machine

End tenoner

End tenoner
Borer

Molding machine
End tenoner

Fnd tenoner

| Molding machine

Chamfering machine
Hollow chisel mortiser
End tenoner

Multiple gainer
Multiple gainer

Chamfering machine
Hollow chisel mortiser

End tenoner

End tenoner

Molding machine
Hollow chisel mortiser
Car gainer

End tenoner

Shaper

End tenoner
Chamfering machine

Drill press
Drill press

End tenoner

Chamfering machine

Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser

Usually sawed and fitted by hand

Hollow chisel mortiser
Usnally sawed and fitted by hand
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115

116
17

11%a

11g

1184
119

1192
1190
120

1205
120b

120c

200
121
122}

12

125
126

1262

129

129a

130

131a
131b

132

133

16

16
32

54

W -

[

w

33
1

w

e

(Figs. 197, 198)
(Figs. 211, 212)

1g. 2%

(Fig. 201)

(Fig. 231)

Compound-ca(rllne ill)llng-ln pleces

Lower-deck compound-carllnes (an 196)
Lower-deck rafters (Fig. 216)

Lower=deck raiters (Fig. 215)

Roofing=-boards (Fig. 2!

Roofing=boards (Fig. 2

Upper=deck furring=pieces (Fig. 224)
Upper=deck furring=pieces (Fig.

Steel-carlines (Fig. 206)
Lower-deck rafters (Figs. 215, 216)

Side-roof joint=breakers (Not 11l.)

Ventilator end-Corner posts
Roofing=boards (Fig. 208,

Roofing-boards (Fig. 209)

Upper-deck end=furring pieces (Fig. 220)

Lower=deck furrlng-pieces (Fig. 223
White duck (Not 111.)

Ventilator hood-bow )Iead-moldings

Ventiiator eaves-=moldings (Fig.
Ventilator hood=bow moidings (Not 111.}

White duck (Not I1l.)

Roofing-boards (Fig. 22()
White duck (Not Ill.)

Platform=hood brackets (Fig.

225)

Ventiiator pla‘n=bottom=ralls

203)

Ventilator bottom-rail roof-moldings |

Lower-deck eaves=moldings (Fig. 207)

Platform=hoods (Figs. 226, 227) i

Platform-hood bows (Fig. 228)

Piatform=hood shoulder-carlines

Platform=hood rafters (Fig. 232)

Platform=hood iron=moldings (Not 11l.) |

238) i

2017

2016
2015

2015

2014

2014

2021
2021

2014
2023
2024
2020

2026

2029
2032

2030

2031

2014
2020

133
=1
&

2BO7T

el o
T
1
A. o
1
1
P: =
B. -
A. e
A, .
A. .
P -
B: .
A. -
A. -
2
{emee ‘ -
P s
A, =
\
|
\
‘ |
! onme -~
| R.E. | ..
| 2
| 6
| 1
A,
D3
1
A. 2=
5
2
[ B o
l W. I -
’ M. ! ' s

T Gaies T
Gains
Chamfer

S (25 ft. Oin. x 2% in. x 34 in.

7in. x 1% in. x %4 in.
1f£t.936 in.x2
% in.x Y4 in. x % in.

3% in. x 1in.

1% in. x 34 in. x % in.
3% in. x 1in.

26 ft. 6 in, x 13 in. x 34 in.

26 ft. 6 in. x 3 in. x 3§ in.
G}y;m x»«%m x 1Y% in.
2

915 in. x 233 in. x 1% in.

25 ft.0in. x 14 in. x 4 in,
25 ft. 0in. x 3in. x ¥ in.
63 in. x 134 in. x 13{ in.
8 ounce
3 in, half-round

¥ in. half-round
34 in. half-round

8 ounce

3 in. half-round

21in. x 134 1n.

17-16in. x 1% in.

1% in. x 1 in.

3in. x 5-16 in.
8 ounce

3 in. half-round

in. x1% in.
lin. in. x 23 in. x 34 in.

1ft. 934 in. x 234 in. xl/un.

25 fr. 034 in. x 1% in. x Y4 in.

3ft. 654 in. x 214 in. x 1Y in.

Glued between the rafters of the compound-carlines where they project beyond the
ventilator top-rails

They being composcd of :—

Each havm

To fit in mortlses (b) of the ventilator plam-bottom-ra\ls (2002), Fig. 197, to which
they are secured with 32 No. 10 x 1 in. steel screws

To interlock with gains (c) of the side top-rails (1005), Fig. 93, Plate V., and Coxn. No. |

55, Table No. 33. These rafters are bolted with 48 bolts 2 in. x I in., round
heads, one to each side of the lower projecting piece (B) of the steel carlines
described Con. No. 111

Each having :—

To fit in mortises (c) of the ventilator plain-bottom-rails (2002), Fig. 197, to which they
are secured with 54 No. 10 x 1 in. steel screws

To inteilock with gains (a) of the side top-rails (1005), Fig. 93, Plate V., and Cox. No.
55, Table No. 33. The skeleton frame-work of the roof as it now appears is
shown very clearly in Fig. 196, the lower-deck rafters at the back being omitted, so
as to show more cYearly the general construction

_Beaded on the under side to represent single strips are now laid in white-lead length-

wise over the projecting portion of the upper-deck rafters next the eaves-rails, and
are secured to the rafters with 222 No. 10 x 13 in. steel screws,
ventilator top-ralls. eaves-rails and hood-bows with 160 No. 10 x 1% in. steel
screws ; the intervening space between these two boards is then filled up with

Beaded on one edge, nailed to the upper-deck rafters and ventilator hood-bows with |
clout-nails

And

Screwed to the roofing-boards between the upper-deck rafters, and alongside the
ventilator top-rail with 76 No. 10 x 13{ in. steel screws ~ The roof is now ready to
be attached to the car body, in the condition we left it in at the end of Table No.
33, the order of procedure being

See Con. No. 777, are bolted through the holes in the feet (c) to the side top-rails with
16 bolts, 334 in. x 34 in.

See Con. No. 117, nave their gains (b) well varnished, interlocked with gains (a and ¢)
of the side top-rails, and screwed to the latter wuh 86 No. 12 x 114 in. steel screws

Are nailed to the outside of the side top-rails (1005) above therabbet (b) for the letter-
board. (See Fig. 93, Plate V. and Con. No. 55, Table No. 33)

Are adjusted to notches (b) Fig. 109, Plate V., of the end top- rall (1006) and screwed
to 1t with 4 No, 16 x 3 in. steel screws

Are adjusted to rabbets (c), Fig. 108, Plate V., of the end top-rail (1006) and screwed
to it with4 No. 12 x 114 in. sieel screws

Are laid in white-lead, and screwed to the lower-deck rafters and side top-rails with
144 No. 10 x 1} i in. steel screws, their lower edges forming the eaves of the lower-
deck. The remaining space up to the ventilator plain-bottom-rails is filled with

Nailed to the lower-deck rafcers, fit in the rabbets (e} of the vennlator plain-bottom-
rails and screwed to the end top-ranl: with 12 No. 10 x 1% in. steet screws

Screwed to the upper-deck roofing-boaids close up against the end top-rails with 10
No. 10 x 1}{ in. steel screws

Screwed to the lower-deck roofing boards centrally between the rafters with 72 No.

x 11/ in. steel sciews

Is now laid all over the upper-deck roof in thick paste, composed of whiting mixed
with linseed oil and japan, carefully stretched and tacked all round to the sides of
the ventilator eaves-rails and hood-bows, after which

Are nailed over the duck to the sides of the corners of the hood-bows

Are nailed over the duck to the sides of ventilator eaves-rai's
Same as Fig. 203, nailed over the duck to the sides of the hood-bows in continuation
of the lead moldings at the corners

Band saw

Band saw and shaper
 Band saw and shaper
End tenoner

End tenoner

End tenoner

| End tenoner

} Flooring machine
|

and to the

|

Flooring machine

Molding machine
Molding machine

Is laid over the two 10\\ ver-deck roofs in similar manner to the upper-deck, and tacked |

to the side- roof joint-breakers (2025), and further secured by

Inserted in the rabbet (e) of the ventilator plain-bottom- ral] (2002), Fig. 197, aod
nailed to the roof

Are nailed over the duck to the sides of the side-roof joint-breakers, after which the
roofs receive three coats of white-lead all over the duck

The preparation of the outside of the car body previous to painting and finishing is
now proceeded with as follows :—1st and 2d days—One coat of permanent wood

*priming, consisting of oil and white-lead laid all over. 3d and 4th days—Two

coats of lead priming (white-lead with a little oil). oth day—Flll all holr.s and
depressions with putty. 6th day—Scrape soft putty in open grains and give first
coat of roughstuft. 7th and Bth days—Second and third coats of 1ough\tuﬁ 9th
day—Rub the roughstuff with pumice stone and water to bring to a smooth sur-
face, The cars are now externally in what is termed " the \\hne, ready to
receive later their coats of color, as shown in Fig. 107, Plate V.

The under surfaces of the rooﬁng-board: receive a coat of boiled oil

The top side of the flooring receives two coats of boiled oil

1t is usual at this stage to attach the platform: to the bod\ , but as their description
includes a number of accessories related to ** traction ” they will be dealt with in
a separate table, and

(Otten called bonnets) will now be taken up. They are made independently whilst
the construction of the body as described is in progress, and consist of :—

Steamed and bent to shape on a form, each having :—

For platform-hood shoulder-carline (2030), Fig. 231

For platform-hood rafters (2031), Fig. 232

For ornament, seen in Fig, 226

Steamed and bent to shape on a forin, each having :—

To mlerlock with gains (a) of the plattorm-hood bows, to which lhey are screwed with
4 No. 12 x 1 in. steel screws.

For ornament

Steamed and bent to, shape on a form, each having :—

To interlock with gains (b) of the Dluform hood bows, to which they are screwed with
12 No. 10 x 1 in. and 12 No. 10 x 3 in. steel screws

For ornament, seen in Fig. 226

Beaded and naxled to platform-hood bows, shoulder-carlines and rafters

| Is now laid and stretched over the roof in soft white-lead paint, tacked to the bows

and further secured by

Screwed to the bows with 54 No. 12 x 1Y in. steel screws. The duck is then given
three successive coats of white- lead and when dry the platform-hoods are attached
to the car body with 18 No. 16 x 214 in. round-headed steel screws and washers
screwed through the shoulder—carhnes into the end top-rails. Further security i~
given by

Screwed to the corner-posts and platform-hoods with 36 No. 12 x 1}{ in. steel screws

Molding machine

Molding machine

Gainer

Gainer

Chamfering machine
End tenoner
Chamfering machine
End tenoner

Chamfering machine
Flooring machine
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i’;’; ‘ Consecutive Number

141

142
142a
1420
143
143,
144

144a
145

160a
161
162
162a
163
165

165a
166b

Quuntity

MON

-

W

(=2
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Name of Piece

(3)
Piatform=hoo ! shouider-carilne moid-
ings (Fig. 229)

Platform-hood jolnt-straps (Fig. 233)
Piatform-hood watersheds (Fig. 230)

Steel-carllne covers (Fig. 214)
Trolley cord guards (Fig. 222)
One trolley-bridge
Trolley=board long-ralls (Fig. 244)
Trolley-board short-rails (Fig. 245)

Trolley-boards (Fig. 243)

Two upper=deck landings (Fig. 239)

Urper- eck landing-battens (Fig. 237)
Upper=deck landing-battens ( *ig. 236)
Upper-deck landing=slats (Fig. 234)
Upper-deck landing-slats (Fig. 235)

Two lower-deck landings (Fig. 241)

Lower=deck landing-battens (Fig. 240)
Lower-deck landing-siats (Fig. 242)

Lower=deck slgn-boards, 1 slde (Fig. 246)
Slgn-board washers (Fig. 263)

Sign-board pins (Fig. 251)
Lower=deck box=signs

Sign=-hox boards (Fig. 247)

Slgn=box pivots (Fig. 251)

Sign=box bivucks (Fig 260)
Sign-box brackets (big. 250)

Sign-box pivot-washers (Fig. 261)
Sign box plvot=cotters (Not 111.)
Uppe =-deck end sign-boards, 1 side

Fig. 256)
Sign=board washers (Fig. 264)

S’gn=board plns (Fig. 255)
Upper=deck sign=beards, 2 sides (Fig.248)
Sign=board pivots (Fig. 258)
Sign=-board brackets (Fig. 253)

Sign=board pivot-washers (Fig. 261)
Sign-board pivot=cntters (Not Iil.)
Slign=board guards (Not 11l.)

Bonnet box-slgns (Not I11.)
Sign-box boards (Fig. ¥57)
Sign-box pivots (Iig. 252)
Sign-box frames (Fig. 259)

Sign-box brackets (Fig. 249)

Sign-box pivot-washers (Fig. 261)
Sign-box pivot=cotters (Not IlL.)

Number of Distinctive Pieces_...

Total Number of Pieces.....
Number of Bolts.... ..
Number of Screws (about).

Number of Nails_.o._.ooo.o..

|

" DeTAILS
41

28 | B | o

— < @ =
Su Es E Name
e [ -
s Nk

w
(4) (5) |[(6) (7)
2034 Py R e T S S S S
2505 W. I | sssssusasecetms R
2052 . SO (R e E e
2502 Tin -
2508 W 1 -
2035 | A, |
2036 A, -
{
2037 A. S
2038 A. | R
2041 A. -
2041 A. -
2039 A, e
2039 A. .
2043 A. - | memssssss s sRsn s
2045 A. == || =emmmmemremm e e e o
2044 A. an | R T e
2046 P o | SR e 2
2511 M. 1 i
2510 M. 1 =
2047 D. e
512 M. 1 -
2071 A. .
2513 M. 1 -
Al
521 M. 1 ws
2522 W.S e
2048 P. .
2515 M. 1 -
2514 M. L. | ==
2049 P. a%
2516 M. 1 | -.
2517 M. T || e
2521 M. I | .-
522 W Salll ==
2523 W. I .
2050 | P, | -
2518 M. I ==
2520 M I we
251 M. 1 .-
521 M. 1 K.
2522 | W.S. | ..
62  (Column 1)

622 (2

216 ( ** 6andl0)

1622 ( ' 6and10)

?
---2460 +

Reference | etter

Plate VII.

®

TABLE No. 35—Continued

Dimensions

i (9)
14 in. quarter-round

20in. x 13{ in. x Y3 in.

1ft,10in. x % in. x ¥ in.

8ft Oin. x3in, x 13 in.
4 ft. 214 in. x 214 in. x 21in

8ft. 0in. x 6in. x

8 ft. 4% in. x 2 in.
1 ft. 8% in. x 2in.
81t. 7% . x 3 in.
2 ft. 6% in. x 3 in.

x 54 in.
X 3 in.
x 54 in.

x 54 in.

1ft.1in. x114 in.
2 ft.5% in, x 114 in,

x 34 in.
x % in.

15 ft. 6in. x 5 in, x 3{ in,

8 ft. 4 in. x 43 in. x % in,

43 in. x 43 in. x 1 in.
4ft. 4% in. x 5in, x 3{ in.

7ft.2in. x5in. x ¥ in.

3% in. half-round

3ft. 7Y in.x5in. x 4 in.

Observations and Particulars of How Used

1jnining the

(10)
Nailed to the end top-rails and the top of the platform-hood, the ends ¢
See

ventilator boitom-rail roof-molding (2U27) on each side of the ventilator.
Con, No. 126) )

Are screwed over the joining of the platform-hood roof to the lower-deck roof, with
36 No, 10 x 1% in. steel screws

|

Screwed to the top front of the platform-hood with 14 No. 4 x 1in, and 4 No, 4 x 1}

in. steel screws

Nailed to venivator «ide-posts and bottom-rail roof moldings

Screwed to under side of platform-hood hows (2032) with 8 No, 14 x 117 in, steel screws

Is independently put together, and then attached to the roof. It consists of

These are balted to

With 8 bolts 4 « 5-16 in. The frame formed by these rails is placed on the roof in the
center of the car, the long rails lying exacily over the ventilator side top-iails,
bedded in soft white-lead and screwed to the upper-deck roof with 12 No. 20 x ¢.in.
steel screws

| Are then screwed side-by-side to the center of the trolley-board short-rails (2036) with

16 No. 16 x 815 in. steel screws In the center of these are four bolt holes, 9-16 in.
diam for 4 x 15 in. bolts. whose heads are let in flush on the underside and covered
with leather to prevent their falling out ; they serve to hold the trolley-base iun
place

Are now secured to the upper-deck roof at each end, meeting the trolley-boards in the
center ; they are composed of

Curved to the arc of the roof, and

To which are secured

\n

With 100 No. 10 x 11/ steel screws. The battens being laid in soft white-lead, the
landings are then sciewed to the roof with 42 No. 12 x 2 1n. and 42 No. 12x1}4 in.
sieel screws

Are nnwi screwed to diagonally opposite corners of the lower-deck roof, being com-
posed of

To which are screwed

With 40 No. 10 x 1}{ in. steel screws. The battens are 1aid in soft white-lead and the
landings screwed to the roof with 4 No, 12 x 2in. and 4 No. 12 x 1} in. steel
sCrews

The-e cars have in some cases six direction signs, and in others eight, on the roofs
and bonnets covering five different vurieties which wiil now be described

Ornamental ends, one on each side of the car, with 3 hcles on under side to fit on the
sign-board pins (2510), Fig. 254

Screwed to under side of 1he boards with 12 No. 12 x 114 in. steel screws, to protect
the holes for the pins named above, Con. No. 146

Screwed to the sides of the lower-aeck roof with 18 No, 12 x 114 in, steel screws

are ured in some cases, one on each side on the lower deck roof ; they are four-sided,
and consist of

With ornamental ends, fitted together in box-form, by being bolted to

With 32 carriage bolts I x }{ in. In the cenier of the boxes and to stiffen them

Are inseited and screwed to the s gn-boarcs with 16 No. 12 x 1l{ in steel screws

To receive the pivots, are sciewed to the sides of the lower deck roof with 20 No. 12 x
1Y in. ronnd-headed steel screws. ‘To keep the boxes in their brackets

Are slipped over the prujecting stud of the pivot and secured with

Passed through the holes at the ends of the studs

With ornamental end., one at each end of the nionitor roof, with 2 holes on under side
to fit on the sign-board pins t2314), Fig. 255

Screwed to under side of above boards with 8 No. 12 x 115 in. steel screws, to protect
the pin-hol:s in the boards

Screwed to the ends of the upper-deck roof with 8 No. 12 x 11/ in. steel screws

With round ends, one at ea: h side of the car cn the upper-deck, secured 10

With 16 No. 12 x 3/ in. steel screws

To receive the pivots are screwed to the sides of the upper-deck roof with 12 No. 12 x
1% in. round-headed screws ; they are held in place with

Same as Con. No. 152, and

Same as Con. No. 153

Same as (2:.06) No. 132, are screwed to each side of the sign-boards with 56 No. 12 x
1% in steel screws

Two in number, consisting of

With o:namental ends fitted together in box-form by being bolted to

And

With 48 carriage bolts 1 x ¥ in.

To receive the pivots are bolted and screwed to the platform-hoods with 12 round-
headed stove-bolts 1 x }{ in. and 4 No. 12 x 1}{ in. round-headed steel screws

Same as Con. No. 152, and

Same =5 Con. No. 153

Before putting these signs together the boards are primed all over with lead contain-
ing oil, then the backs receive two coats of white-lead. After the box signs are
firted to the pivots they, as well as the single sign-boards, are treated as follows:—
1st day—All ho.es and depressions filled with puttv. 2d day—Scrape soft putt
in open grains, etc. 3d day—Ground coat of white-lead tinted with color. 4t
day—Firs1 coat of color. 5th day—Second coat of color with varnish to make a
gloss. 6th day—Apply the letters as required. 7th and 8th days—Two coats of
railway coach finishing varnish. The colors are various, some of the signs being
buff, some vermilion and some white, The platforms and accessories will be
treated of next. See Con. No. 166, Table No. 37 and Plates I. and IX.

Tools Usually Employed
(Others can be used if convenience
or necessity requires)

(1)

Molding machine

Planer and shaper
Planer and shaper

Planer

Band saw and shaper
Band saw and shaper
Pianer
Planer

Planer
Molding machine

Planer and chamfering machine

Planer and chamfering machine

Band saw and shaper

Planer

Planer and chamfering macbine
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Consecutive Number

(1

70

3

74
T4a

Quantity

2

18

16

Yentilator side=posts (Fig. 275)

Ventiiator top-rails (Fig. 265)

Ventliator end=corner=-posts (Fig. 273)

is |UP)

Upper=deck thick=rafters (Fig. 268)

Upper-deck thin=rafters (Fig. 270) !

r=deck compound=cariines (Fig. 271)
pper=deck thin=rafters (Fig. 269)

Steel cariimes (Fig.271)

Ventilator eaves=railis (Not Iil.)

Ventiiator hood=bows (Fig. 279)

Compound-cariine fiiling-in pieces

Fig. 287)
Lower=deck thick-rafters (Fig. 278)

Name of Piece

3) ‘:

Ventllator plaln bottom-rali (Fig. 266)

Ventilator side-corner=posts (Fig. 272) i

(

|
|
|
|

Upper=deck head=rafters (Fig. 267) ‘

. : DeTtaiLs
g H o
St bt
5> E -
Ex | 3° 2
SRR TR S2
—_ < 8 = ,,;
i =0 & Name o
28 ~ L s HE
AE PR 5
= @ Cla
~
4 () |(® (7) (8)
7021 i Yo P | oo | cmecccicacsnn sewms caanne -
| 2 Mortises -
| 10 Mortises P
‘ 2 Mortises a
18 Mortises b
‘ 8 Double mortises e
! 1 roove d
7003 A | oo | cecccccmmceranmcen————- -
‘ 1 Double tenon a
I 1 Tenon b
7005 | A. B il e o5
| 1 Tenon a
| i Tenon b
7001 Y. P Lo | imem e v e e S R .
2 Tenons
2 Mortises -
| 2 Gains b
| 18 Gains c
8 Gains d
10 Mortises e
7004 ‘ Ar | i [ eecmemna e <o
Tenon
1 Tenon b
1 Rabbet c
7007 A. G | imieini et i
P Tenons a
2 Mortises b
2 | Rabbets o
2 Mortises (
2 Rabbets d
7008 ‘ A. oo | sommenos -
2 a
3 | Gains b
4 Chamfers c
7009 A. - &
| 2 a
2 b
4 c
7010 — e --
7009 A. - e
7501 Wi S| o | s somsenscsmmmamacessoug o
4 Holes a
8 Holes b
7014 YiPe 1 .. | sseomessenssmmmnmnnansas -
2 Tenons -
2 Mortises -
P Mortises =
9 Mortises =
8 Double mortises i
7015 N L | ey .
2 Mortises a
7028 SIS AT TR T T -
7011 A. s | mempaes snseesEse @ -
1 Tenon a
1 Gain b

TABLE No. 36
DETAIL OF ROOFs AND BONNETS OF BROOKLVN OPEN CAR, IN THE ORDER OF ASSEMBLING
(12 Benches; Car No. 4; Fig. 5; Plates II. and VIII.)

Dimensions

(9)

26 f[.33}{ in. x 23 in. x 134 in.
n.

x1in, x % in.

1% in. x 1in. x 14 in.
1% in. x 3 in. x 15 in.
13-16 in. x ¥% in. x %5 in.
13-16 in. x ¥ in. x 15 in.

Full length x 34 in. x 3§ in.
105% in. x 354 in. x 114 in.
3in. x1in. x4 in.

1% in. x1in. x % in,
1054 in. x 1% in. x 114 io.
1% in.x 11n. x % in.

1% in. x1in, x % in.

12 in. x 1in. x 3 in.
1% in. x 1in. x 14 in.

1% in. x 134 in.

13-16 in. x 134 io.

1% in. x 134 in.
1% in.x lin. x %4 in,

11 3-16 in. x 214 in. x 13{ in.
2in.x1% in. x 4 in.
2Y in. x 134 in. x 4 in.
14 in. x 5-16 in.

134 in. x 34 in. x 15 in.
Y in. x 1% in. x yi in.

1% in. x 1in. x ¥ in.
2in. x 14 in. x ¥ in.
14 in, x 5-16 in.
5 ft. 61 in. x 1% x 15-16 in.
1% in. x ¥4 in. x 15 in.
1% in. x % in. x Y3 in,

13-16 in. x 3 in. x ¥ in.

1% in.x % in. x Y4 in.

1Y in. x 5-16 in.
5-16 in. diam.
5-16 in. diam.

£t 7Y in.x 11 in. x 1Y in
1%'in. x ¥ in. x 14 io.
13 in. x ¥% in. x 14 in.
17 in. x 3{ in. x 15 in,
13-16 in. x ¥ in. x } in.
18-16 in. x 3 in. x 14 in,

5ft.8in. x 15-16in. x 1 in.
114 in. x 34 in. x ¥ in.

73 in. x 1% in. x ¥ in.

20in. x1%in. x 1 5-16 in,
1%in. x ¥ in. x % in.

21{ in.x 7-16 in.

26 ft. 134 in. x 214 in. x 134 in.

5 ft. 614 in. x 2}/ in. x 13/ in.

5 ft. 614 in. x 13-16 x 1 5-16 in.

5 ft. 614 in. x 13-16 x 1 5-16 in.

Observations and Particulars of How Used

(10)

During the erection of the sides and eods of the body (see Table No. 34 and Plate
VI.) the assembling of the pieces composing the framework of the *‘ Monitor”’
roof has been proceeded with in a similar manner to that of the closed car, as
described in Table No. 35

Each haviog:—

Not seen, one at each end, for ventilator side-corner-posts (7008), Fig. 272, to tenon
into, with two holes for dowel-pins

Not seen, for ventilator side-posts (7005) to tenon ioto, with holes for dowel-pins

For lower-deck thick-rafters (7011) to tenon into

For lower-deck thin-rafters (7012) to tenon into

For lower-deck rafters for compound-carlines (7013) to tenon into

For roofing-boards (7016) to fit in

Each having:

Tenoned into end mortises of ventilator bottom rail (7021), glued and secured with two
hickory dowel-pins

To tenon into end mortises of ventilator top-rail (7001), Fig. 265

Each having :—

Tenoned into mortises of ventilator bottom-rail (7021) and secured with hickory dowel-
pins

To tenon into mortises (e) of ventilator top-rail (7001)

Each having :—

To tenon into mortise in upper-deck head-rafter (7007), Fig. 267

Not seen, one at each end on the underside for ventilator side-corner-posts to tenon-
into, with hole for dowel-pin

For upper-deck thick-rafters (7008) to fit in

For upper-deck thin-rafters (7009) to fit in

For upper-deck compound-carlines (7010) to fit in

To receive tenons (b) of the ventilator side-posts (7005)

Each having :—

To fit in mortise (e) of the end top-rail (6006), Figs. 150 to 152, Plate VI. (See Con.
No. 31, Table No, 341

To fit in mortise (b) of the ventilator upper-deck head-rafter (7007), Fig. 267

For ventilator end-sign-sash to fit in. The end-corner-posts are also secured to the
side-corner-posts with 8 No. 14 x214 in. steel screws

Each having :

To fit in mortises in the ventilator eaves-rail (7014)

On the underside to receive the tenons (b) of the end-corner-posts, the same being
glued and secured with dowel-pins

On the other side, to receive the tenons (a) of the ventilator top-rails, Fig, 265 (7001),
they are secured with 4 No. 14 x 314 in. steel screws

On the uggeerside to receive the tenons (b) of the ventilator end-ceoter-posts (7006),
Fig. 27

For ve%uilator end-sign-sash to fit in

Each having:

To fit in mortises in the ventilator eaves-rail (7014), to which they are secured with
dowel-pios

To interlock with gains (b) of the ventilator top-rail (7001), to which they are secured
with 4 No. 10 x2 in. steel screws

For ornament

Each having:

To fit in mortises in the ventilator eaves-rail (7014), to which they are secured with
dowel-pins

To interlock with gains (c) of the ventilator top-rail (7001), to which they are secured
with 36 No. 10 x? 1n. steel screws

For ornament

Composed of

In pairs, same as Con. No. ¥3, but with the chamfer (c) on one side only ; these raft-
ers are bolted with 32 bolts, 2% in. x I in., round heads, one to each side of the
top part of

Each having:

On the top for bolts to secure upper-deck rafters

In the side projections for bolts to secure the lower-deck rafters

The compound-carlines are now fitted in the gains (d) of the ventilator top-rails (7001)
and secured with 32 No. 10 x 2 in. steel screws

-

.Each having :—

One at each end, to fit into mortises (a) of the ventilator-hood bow (7015), Fig. 279

To receive the tenons (a) of the upper-deck head-rafters

To receive the tenons (a) of the upper-deck thick-rafters

To receive the tenons (a) of the upper-deck thin-rafters

To receive the tenons (a) of the upper-deck compouod-carlines, The eaves-rails are
fitted to the various upper-deck rafters, and draw-pinned with hickory dowel-pins

Each having:

To receive the end tenons of the ventilator eaves-rails, which are secured with dowel-

ins

Glugd between the rafters of the compound-carlines where they project beyond the
ventilator top-rails

Each having:

To fit in mortises (a) of the ventilator bottom-rail

To fit the gains ((:S of the side top-rails (6018), Fig. 163, Plate V1.

Tools Usually Employed
(Others can be used if convenience
or necessity requires)

(1)

Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Molding machine
Double end tenoner
Double end tenoner
Double end tenoner

Double end tenoner

End tenoner
Holllow chisel mortiser

Multiple gaioer
Multiple gainer
Multiple gainer
Hollow chisel mortiser
Double end tenoner
Double end tenoner
Molding machine
Double end tenoner
Hollow chisel mortiser
Multiple gainer
Hollow chisel mortiser
Shaper

Double eod tenoners
Multiple gainer
Shaper

Double end tenoner
Multiple gainer
Shaper

Power punch
Power punch

End tenooer

Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser
Hollow chisel mortiser

Hollow chisel mortiser

End tenoner
Band saw

[f0061 ‘v 1snony
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- .
= } Consecutive Number

83a
83b

83¢
83d

85

86

i

Wa

88
89
40
90a

91

924
92b

93
13

96
97
98
99
100

101
102
102,
103
104

104a
105

(2)

Name of Piece

Quantity

2 (3)
ab Lower=deck thin-rafters (¥ig. 27)

= Lower-deck compound-cariines
32 | Lower-deck thin-rafters (Fig. 2i7)

2 | Ventilator end-center-posts (Fig. 2i6)
2A)

Roofing=boards (Not 1]1.)

-- Lower-deck rafters

-- | Ventilator end-corner and end=center=

pos:
— Ventllator bottom-rails
12| Roofing-boards (Not 11l.)
2 Upper-deck end-furring pleces (Fig. 285)
1 White duck (Not Iil.)

Ventiiator eaves=moidings (Not Ill.)
% | Ventiiator hiood-bow lead-moidings
(Not Il.)

1 White-duck (Not I11.)

~ | Lower=deck eaves=moidings (Not Tll.)

~ | Ventilator bottom-rall roof-moidings

Fig. 203
-- Platform=-hoods ( Fig. 280)
R Platform=hood bows (Fig. 284)
2 Platform=hood shouider=carlines

(Fig. 283)
8 Platform-hood rafters (Fig. 282)
Roofing=boards (Fig. 2K0)

White=duck (Not LI1.)

8

1

? |Platform=-hood Iron-moldings (Fig, 281)
i Piatform=-hood moldings (Not Iil.)

4 Piatform-hood brackets (Fig. 274)

2 | platform-hood shoulder=carline moid-
ings (Not Ll1.)
loc

4 Lamp-blocks (Fig. 288)
16 Steel-carline tin-covers (Not Il1.)
76 Trolley-board cleats (Fig. 286)
2 Troliey=boards (Fig. 292)
1 Troliey base=binck (Fig. 289)

~~ Upper=deck landings (Fig. 291)

Upper-deck landing=battens (Fig. 291)
16 |~ Upper-deck landing-slats (Fig. 201)
== oweil=deck landlngs (Fig. 290)

0 | Lower-deck ianding-battens (Fig. 290)
20 Lower=deck landing=-slats (Fig. 200)

Number of Bolts .._... ..
Number of Screws, about
Number of Nails

Number of Distinctive Pieces
Total Number of Pieces. ..

Piece Number
Plates I1, and VIIT.

N

-2
=
(O

013
7012
1006

7016

3016
7027
023

08
7503
7023

0%
7026
7017
7020

7018

7019
016
7023

7504
029

505

7050
022
7502
7031
7032

7033
7034

TABLE No. 36— Continued

ol DrTAILS
z | E
Chd 2
s o
%C | ;‘ - Dimensions Observations and Particulars of How Used
=k = Name 8>
= « )
o = 52
5 |e g5
77} | :z
|
( 6) (7) (8) (9) (10)
o (_. ............ 7_ ........... -~ |20in, x 1316 yn, x 1 5-16 in. | Each having:
J Tenon a4 13-16 in. x 3, in. x !4 in. To fit in mortises (b) of the ventilator bottom-rail
1 Gai ‘ b Y% in. x 7-16 in. | Te fit the gains (d) of the side top-rails (6018), Fig. 163, Plate V1.
s - Composed of
A . .- [20in. x 13-16 in. x 1 5-16 in. | In pairs same as Con. No. 80; these rafters are bolted with 48 bolts, 214 in. x ¥ in.,
| g | | round heads, one to each side of the lower projecting pieces of the steel-carlines
described, Con. No. 74, and shown in Fig. 271, and fit in gains (b) of the side top-
rails (601%), tig. 163, Plate VI.
A. L 10 9-16 in. x 2 in. x 13{ in. | Each having :—
| 1 Tenon | a 1Y% in. x 2 in. x 15 in. I To fit mortise (d) of the end top-rail (6006), Figs. 150 to 152, Plate VI,
1] Tenon b 2in. x 1Y% in. x 14 in. To fit in mortise (c) of the upper-deck head-rafier (7007), Fig. 267, both of which are
secured with wood dowel-pins
P. B - 814 in. wide, 3 in. thick | Nailed to the upper-deck rafters, hood-bows and eaves-rails with clout-nails. The
| | roof is now ready to be attached to the car body, n the condilion in which it was
at the end of Table No. 34
o S - See Con. Nos. 79, 80, 81 have their gains (b) fitted to the gains of the side top-rails,
| and are screwed to them with 72 No. 12 x 115 in. steel screws
o | Are tenoned into mortises (e) and (d) in the end top-rail, Figs. 150 to 152, Plate VI,
and secured with dowel-pins
. R Are tenoned and pinned to the end top-rails
P. . 3)4 in. wide, 3§ in. thick | Nailed to the lower-deck rafters and end top-rails
Y. P _ - |3 ft. 113 in. x % in. x 1}{ in | Nailed to upper-deck head-rafters
— [ No. 10. | 1s now laid all over 1the upper-deck in thick paste composed of whiting mixed with
i Iinseed oil and japan, carefully stretched and tacked all around 1o the sides of the
ventilator eaves-rails and hood-bows, after which
L e 5% in. half-round Are nailed over the duck to the sides of the ventilator eaves-rails and hood-bows
. = | s l 56 in. x 3§ in. half-oval | Nailed over the duck to the sides of the corners ot the hood-bows
- . == No. 10 | Is laid over the lower-deck roofs in similar manner to 1the upper-deck and secured with
. J | % in. x 34 in. half-oval Nailed over the duck to the side top-panel (6020), sce Con. No. g7, Table No. FLand
| Fig. 165, Plate 17, the roofs then receive three coats of white-lead all over the duck
P. e | e e - | 27 ft.0in. x2in. x 4 in. | Nailed to the roof against the ventilator bottom-rail
| As in the case of closed cars, L'able No. 86, we will now take up
. e |l Made independently during the progress of construction already described, and con-
sisting of
R.E, | oo | e e -~ | 15{t. 0in. x 14 in, x 1!{ in.| Steamed and bent to shape on a former, each having :—
‘ Q ‘ Gains a 1Y in. x 3 in. | For platform-hood shoulder-carlines (7018),. Fig. ¥83
| 8 Gains b 34n.x % in For platform-hood rafters (7019), Fig, 82
A, ‘ Tft. 13 1m. x19-16 x 1%{ in. Steamed and bent to shape on a former, each having :—
|
| a 13/ in. x 3 in. | To interlock with gains (a) of the platform-hood bows, to which they are secured with
| ‘ | No, 12 x 1 in. steel screws
A, | . 1% in. x 34 in. Steamed and bent to shape on a former, each having :—
“ 34 in. x 34 in. To interlock with gains (b) of the platform-hood bows, to which they are secured with
‘ 16 No. 10 x 1 in. and 16 No. 10'x 3/ in. steel screws
P ‘ ! 3in. x Y in. Beaded, nailed to platform-hood bows, shoulder-cailines and rafters
o e |l No. 10 Is now laid and stretched over the roofing-boards in soft white-lead paint, tacked to
| | the bows and further secured by
W. 1 .- | 4ft.0in. x 3{ in. half-round = Nailed to the middle portion of the bows over the duck, and
P. . $% in. x 3g in. half-oval | Nailed to the sides of the bows over the duck., The duck is then given three succes
‘ ‘ | sive coats of white-lead, and when dry the platform-hoods are attached to the car
body with 28 round-head screws and washers, No. 14 x 3 1n., screwed through the
shoulder-carline into the end top rails, while further :ccurity is obtained by
Bz. i . ‘ | Screwed to the platiorm-hoods and corner-posts with 12 No. 12 x 1} in. steel screws,
i and bolted to the corner-posts with four bolts, 3% in. x 4 in., round heads and
! bronze nuts s
P. -- | 2 in. x 3§ in. quarter-round | Nailed 10 the end top-rails and the top of the platform-hoods, the ends joining the
| ventilator bottom-1ail roof-moldings (7026) on each side of the ventilator
A. -~ | 9% in. x7in. x1516in. | Nailed to the under-side of the upper-deck ratters, having a groove and hole in each
| for the electric wires A
Tin e ———— - Nailed to the ventilator side-posts and bottom-rail roof-moldings over the projecting
! portion of steel-carlines
A. o -] 9% in.x1% in. x 134 in. | Screwed lo1 the upper-deck roof-rafters with 152 No, 12 x 146 in. and 152 No, 12 x 13
| in. steel screws
0. . .- | Wfr. 8% in. x6in. x15 in. Each in two lengths, laid side by side and screwed to the cleats with 76 No. 16 x 314
| in. steel screws
0. s 2ft.0in. x 14 in, x 2in. | Screwed to the center of the trolley-boards with 12 No. 16 x 314 in. steel screws
A. i . Are now screwed to the upper-deck roof on opposite corners with 8 No 12 x 2 in. steel
screws ; the two of them are composed of :—
A. - e 1754 in. x 1% in. x 34 in. | To which are screwed
A. - - | 3ft.RY in. x % in. x ¥ in. | With 40 No. 9 x 3{ in. steel screws
A. . o Are screwed to the lower-deck roof on opposite corners with 8 No. 12 x 2 in. steel
screws ; the two of them being composed of :—
A. . - | R134in. x1% in. x 3 in. | To which are screwed
A. . .- |3 ft. 2Y in. x % in. x % n. | With 52 No. 9 x 3 in. steel scrcws
: The work preparatory to pairting the whole of the outsides except the posts can now
40 (Col 1 be undertaken as follows :— : X
ety nnn 1st and 2d days—One coat of lead thinned with turpentine ; a little oil 1s added (very
446 (¢ 2) small amount for iron-work) and a little dryer laid all over. 3d day—Fill all holes
8 ( ' 6and10) and depressions with putty. 4th day—Scrape in all iron work with a preparation
72 (' 6and10) 1 paste form of keg lead, dry lead, whiting, gold size and rubbing varnish. 5th
day—Apply a coat of roughstuff. 6th day—Rub the roughstuff to a smooth sur-
face. TIE day—Apply a coat of ground color tint. ‘I'he interior and posts are
treated with a coat of wood filler, a coat of white shellac, one of coach rub varnish
and one of coach finish varnish left in gloss, 24 hours between each coat.
The cars are now ready for their platforms. See Zabdle No. 38, Con. No. 106 and

- te X

Tools Usually Employed
(Others can be used if convenicnce
or necessity requires)

(1)

End tenoner
Band saw

Double end tenoner
Double end tenoner

Tongued and grooved and headed
on flooring machine

Molding machine

Molding machine

Molding machine
Multiple gainer
Multiple gainer
Multiple gainer
Band saw

Flooring machine

Molding machine

Molding machine

Shaper
Planer
Planer

Plaper
Molding machine

Band saw and planer
Molding machine

ofL
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PLATE VII. [Figs. 196 to 264) | !
DETAILS OF ROOFS AND BONNETS OF ,

BOSTON CLOSED STANDARD CAR i

ILLUSTRATING | +

STREET CAR BUILDIN(‘{ I

(Stephenson Practice) ! +
By E

Charles Henry Davis, C, E, | [
\
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[PLATE VIII.  Figs. 265 to 293.]

DETAILS OF ROOFS AND BONNETS OF

r— e

BROOKLYN OPEN STANDARD CAR

ILLUSTRATING
STREET CAR BUILDING »
(Stephenson Practice)} :
By

Charles Henry Davis, C. E,
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LEGAL NOTES AND COMMENTS

Epitep By J. AspinwaLL Hopce, Jr., oF THE
NEw York Bar*

The Statute of Limitations and the New York
Elevated Railroad Litigation

The history of the litigation against the clevated rail-
roads of New York for damages and for injunctions, or for
damages in licu of the latter, on account of the taking of
the easements of light, air and access from the owners of
property abutting on the road, has reached, during the
past year or two, a new stage.

Most of the elevated railroads now operating in the city
of New York were opened during the years 1878, 1879 and
1880, and thus twenty years have now elapsed and the
question arises as to whether or not, where no claim has
been made upon the road and no action has been brought,
the road has not acquired title to the easements of light,
air and access by prescription or adverse possession.

During the first decade of the twenty years, that have
elapsed, very little was accomplished on behalf of the prop-
erty owners in the courts; but, during the last decade, the
litigation has been fierce and active, and is probably un-
paralleled in the history of English or American law, both
as to the number of actions, the variety of legal questions
involved and the amount recovered against a single de-
fendant. The recoveries have ranged from a few dollars
a foot to nearly $2,500 per foot—the latter price having
been awarded in two actions brought against the road by
the respective owners of the two bank properties on the
corner of Wall and Pearl Streets, extending along Pearl
Street for a distance of about 8o feet,—the judgments for
alternative relief and past damages aggregating necarly
$190,000.

In these actions the six years statute of limitations has
been held to apply and to prevent the recovery of past
damages for more than six years prior to the beginning of
the action. The ten years’ statute of limitations has been
held to have no application to the recoveries. Now that
the twenty years have elapsed the question of title in the
defendant road, of the easements by adverse possession,
must soon be passed upon by the courts.

Already it has been presented, but the court has never
been obliged to definitely pass upon it, as it may now be
presented. It has arisen because the old Green-
wich Street Road, which ran where the lower part
of the Ninth Avenue Road now runs, was opened
in 1869, ten years before the present system was
put into operation. It was at first operated with an end-
less chain or cable, stationary engines being situated under
ground at Cortlandt, Franklin, Bethune and Twenty-Sec-
ond Streets. There were but two stations. A couple of
years later one dummy and three cars were operated, and
additional stations were opened from year to year, and
engines and cars added, the increase being very gradual,
until in the year 1877 the line was operated from Fifty-
Ninth Street to South Ferry with twenty-one engines and
thirty-five cars. This was superseded by the double track
of the present Ninth Avenue line, which was opened on
May 1, 1880.

- In various suits brought against the road by property
owners in Greenwich Street aiter the year 1889 (that is,
twenty years after the opening of the original single-track
cable road), the counsel for the Manhattan Railway Com-
pany urged that the road had acquired the easements of

_* Communications relating to this department may be addressed to the
Editors, Johnston Building, 30 Broad Street, New York.
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light, air and access by prescription, having been in ad-
verse possession of them for twenty years.

But it was at once pointed out and afterward maintained
by the courts through the Court of Appeals that the rule is
unvarying and long established that, where title by pre-
scription is claimed, it must be shown by the claimant that
he has been in possession, not only, of a part but of all, that
he claims, continuously, for the entire period of twenty
years, and that this rule applied to the Greenwich Strect
cases. He cannot even claim, as a partial defense, title to
that part of the property or easement which he has had for
twenty vears, but his defense is thrown out of court, if it be
shown, that he has taken more, after the twenty years began
to run, than he had at the beginning.—(American Bank
Note Co.vs. El.R.R., 129 N. Y., 252; Prentice vs. Geiger, 74
N.Y, 341.)

This was manifestly the case on Greenwich Street, and
on the whole line from South Ferry to Fifty-Ninth Street,
for the light, air and access taken by the original structure
of what was known as the “one-legged road” was very
much less than that taken by the structure as it was en-
larged, or rather, rebuilt, in 1879 and 1880.

The Second Avenue line was opened to Sixty-Fifth
Street March 1, 1880, and to the Harlem, Aug. 16, 1880.

The Third Avenue line was opened to the Grand Central
Depot, Aug. 26, 1878, and little by little was opened to the
Harlem by Dec. 30 of the same year.

The Sixth Avenue line was opened to Fifty-Eighth
Street June 5, 1878, and little by little was extended
through Fifty-Third Street to 155th Street and Eighth
Avenue by Dec. 1 of the following year.

To anyone who is familiar with the increase of traffic
upon the elevated railroads in New York it does not need
much legal acumen after a careful consideration of the
facts and of the law which we have already given, to see
that a strict application of the law to the facts as they have
occurred since 1879 will necessarily lead to the conclusion
that there are very few pieces of property in the city of
New York where the road can successfully claim title by
prescription.

For ever since the opening of the present system there
has been aconstant increase in all the branches and sections
of the system in New York, not only in the number of
stations, but in the number of engines and cars, and hence
in the number of trains. Not many years ago the station
platiorms were lengthened so as to accommodate trains
of five cars, in place of three and four, which formerly were
the rule. Heavier engines have been built and are now
universally used. Tracks are heavier, and in a large por-
tion of the city a third track has been built. The amount
of light and air and access which is kept from the property
owner by the structure itself has been increased in many
parts of the road by the increase in the size and number of
the girders and in many cases by putting solid, in place of
latticed girders. Along a large portion of the road a third
track has been constructed, and express trains operated
upon it.

Each and every one of these alterations tend to increase
the amount of light and air and access of which the prop-
erty owner is deprived. The damage done him by noise
has been increased.

It has been held that where a person claimed adverse
possession of the right to pollute a stream of water with
sewerage, claiming that he had been possessed of the ease-
ment for twenty years, and where it was shown that pollu-
tion was gradually increased during the twenty years, he
cannot maintain any title by prescription~—(Goldsmidt vs
Tunbridge, 1 Eng. L. R. Eq., 160.)

According to the sworn testimony of the highest officials
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of the road the limit of the train capacity of the present
structure has been reached. Without increasing the num-
ber of tracks at present existing the road cannot run more
trains than it is running to-day; certainly, not during the
crowded hours, which is the only time when more trains
are needed.

Thus far we have assumed that title by prescription of
the street easements can be secured by a company oper-
ating an clevated railroad, provided they operate it with-

out increasing the burden upon it, continuously, for twenty

years or more under an adverse claim of right. DBut there
is very serious doubt in the minds of a large portion of the
legal fraternity as to whether street or highway easements

can be acquired by prescription at all, however uniform,

however continuous, and however long continued may be
the occupation. They point out that each act of the road
operated without title to the casement is a tort in the form
of a trespass, and gives the right to an action, and these
recurring rights are only barred by a six years’ statute of
limitations, and that these same acts can be enjoined in a
suit of equity whenever they occur, whatever may
be the frequency and history of past acts of a
similar character.  There are authorities which would
seem to support their contention, but if the propo-
sitton 1s as clear to the courts, as it appears to
us, that the elevated railroad has taken more and more of
the casements as each increase has been made in the
burden imposed upon their structure, then the question as
to whether title can be procured by prescription where the
burden is not increased for twenty years will not arise for
many years to come.

In many cases adverse possession could not in any event
be successfully set up, for where the property has been
owned by infants or others laboring under similar dis-
ability, the period of such -disability is not allowed as part
of the twenty-vear period. H.

CHARTERS, ORDINANCES, FRANCHISES, ETC.

ALABAMA.—Carriage of Passengers—Rules of Carrier—Ejec-
tion of Passenger—Question for Jury—Instructions. -

1. A rule of a street railway company requiring colored pas-
sengers to occupy seats in the front end of its cars, and white
passengers to occupy seats in the rear end, is a reasonable regu-
lation. ?

2. When the existence of a rule of a carrier requiring white and
colored passengers to occupy different parts of the same car is
established by the evidence, and its violation is shown, the reason-
ableness of the rule is purely a question of law for the court, and
not a mixed question of law and fact.

3. Where plaintiff, a passenger on an electric car, alleged and
proved that the ejection from the car was committed jointly Dy
the conductor and motorman, it was not error to charge the jury
to find for defendant if they believed from the evidence that the
motorman did not aid or assist in ejecting her.—(Bowie vs. Bir-
mingham Ry. & Elec. Co., 27 So. Rep., 1016.)

DELAWARE.—Constitutional Law—Obligation of Contracts—
Corporations—Revocation of Corporate Charter or Rights—Street
Railways—Traffic Agreements—Franchises—Right to Question—
Injunction—Equity—Estoppel.

1. Const. 1831, art. 2, sec. 17, authorizes the Legislature to in-
corporate ‘‘with a reserved power of revocation by the Legisla-
ture.” Held, that such provision became a part of the charter of
corporations subsequently formed, and that the Legislature might
exert that power at any time.

2. The provision in Const. 1831, are 2, sec. 17, authorizing the
Legislature to incorporate “with a reserved power of revocation
by the ILegislature,” permits the withdrawal of a single right or
privilege without revoking the whole franchise.

3. The revocation contemplated under such clause may be either
direct or by necessary implication by the passage of an act neces-
sarily inconsistent with some right or privilege possessed by an
existing corporation.

4. An act giving a street railway company a franchise to con-
struct lines in certain streets of a city, in which another existing
corporation has been granted the exclusive franchise, impliedly
revokes such exclusive privilege under the power reserved in the
Legislature by Const. 1831, art. 2, sec. 17.
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5. An act providing for the construction of a street railway from
outside the city required that it be constructed to the boundary
line of the city at U Street, and that it should be completed in a
certain time. A supplement to such act provided that the road
might be extended from a point at which the railway intersected
the boundary line, through and along G Avenue, etc., and extend-
ing the time for completion. The road, as actually built, did not
run to the intersection of the boundary line at U Street, but direct-
ly to G Avenue. Held, not a sufficient compliance with the con-
ditions of the charter, and the rights of the corporation thereunder
were forfeited, although a strict construction of the statute would
necessitate an acute angle in the road.

6. An exclusive right granted to a street railway company to
operate its line in a city is such a property right as will entitle it
to raise by injunction the question of forfeiture, by failure to per-
form the conditions, of the charter of a company, which is granted
the right to build a street railway in certain streets of the same city.

7. A franchise to a street railway corporation giving it exclusive
right and privilege of locating, constructing, operating, and main-
taining a city railway within the limits of a city, designating the
route of the road, and giving the further privilege of*building any-
where within the city, on condition of obtaining the consent of the
City Council, is an exclusive franchise as to all streets in the city.

8. Grants of an exclusive franchise to a street railway company
to operate a ‘‘city railway,” which provides, among other things,
that steam power shall not be used unless with consent of the
Council, and that bells shall be attached to the horses, does not
mean, because of the-use of such words, and of the fact that horse
power was the only power then in use, that the motive power shall
be limited to steam or horse power, or prohibit the use of elec-
tricity, so that the grant of a right to another company to use
clectricity would not be a violation of the franchise.

9. A charter for an €lectric railway company authorized it to
make a traffic agreement with a street railway company in an
adjacent city, stipulating that the former company should not
build its tracks within the limits of said city. Subsequently the
former company was granted a franchise to build a street railway
line in said city. Held, that such a traffic agreement was ultra vires
and void, as being in restraint of competition.

10. A court of equity will not enforce by injunction a traffic
agreement between two railway companies by which one of them
is restrained from competing with the other.

11. A traffic agreement between two street railway companies, by
which one is restrained from competing with the other, does not
estop the latter to question the corporate existence of the former,
such question not arising out of the contract.—(Wilmington City
Ry. Co. vs. Wilmington & B. S. Ry. Co., 46 Atl. Rep., 12.)

NEW JERSEY.—Taxation—Assessment—Correction—Real Es-
tate—Cecrtiorari.

1. A mistake of an assessor in listing as personal, property de-
scribed in terms showing it to be real estate, may be corrected,
even after the duplicate has been delivered to the collector.

2. An electric street railway is real estate, within the tax laws.

3. When it is sought, on certiorari, to set aside a warrant for sale
of real estate for taxes on the ground that the prosecutor is a
purchaser in- good faith, against whom, as such, the tax lien has
been lost by failure to make timely return to the County Clerk, and
the proof of such status is not satisfactory, the writ should be dis-
missed, and the prosecutor be left to his defense against a possible
purchaser at the tax sale.—(State [Newark & H. Traction Co.,
Prosecutors] vs. Mayor, etc.,, of Borough of North Arlington et
al,, 46 Atl. Rep., 508.)

NEW YORK.—Repeal of Statute—Effect—Pending Cases—Ap-
peal—Street Railways—Consent of Abutting Owners—Crossing
Railway.

1. Under Laws 1892, c. 677, sec. 31 (“Statutory Construction
Act), providing that the repeal of a statute shall not affect or
impair rights accrued or acts done before it takes effect, a pending
appeal, in proceedings by a street railway company to acquire the
right to cross the tracks of a railway company at a point where
they intersect a highway on which the street railway tracks are
laid, was not affected by the enactment of Laws 1897, c. 754, which
made changes in the procedure to acquire such right.

2. On appeal from the decision of a referee, the appeal will not
be disposed of on a theory not presented to the referee.

3. Under Laws 1890, c. 565, sec. 91, providing that street rail-
ways shall not be built in the highways of a town without the con-
sent of the town boards; and sec. 12, providing for the procurement

of the right of one road to cross the tracks of another, and for

determining the manner therecof and the compensation to be paid
therefor—a street railway company owning a road which is to be
built from one town into another, which has obtained the consent
of the authorities of a town within which a crossing is to be made
to the use of the highway of such town by the street railway com-
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pany, may maintain an action to acquire the right to cross the
tracks of a railway company which intersects the highway on which
the street railway company's tracks are laid, though it had not
the consent of the other town into which it proposed to build its
road. ’

4. Under Laws 1800, c. 505, sec. 91, providing that a surface
street railway shall not be built on any street or highway without
the consent of the owners of one-half in value of all the property
‘abutting on the street, a consent by the requisite number of the
abutting property owners given to certain promoters of a pro-
posed corporation, their assigns and legal representatives, to the
construction of a surface road, which is subsequently assigned to
a corporation, is sufficient to authorize the construction of a sur-
face street railway in the highway by the assignee, and a railway
over whose tracks the street railway company has instituted pro-
ceeding to procure a right to cross at a point where they intersect
the highway cannot question the sufficiency of such consent.—
(Geneva & W. Ry. Co. vs. New York Cent. & H. R. R. Co. Same
vs. Fall Brook Ry. Co., 57 N. E. Rep., 498.)

NEW YORK.—Transfer of Passengers—Action—Complaint.

1. Under Laws 1890, c. 565, sec. 101, providing that no corpora-
tion operating a street surface railway under that chapter or
chapter 252 of the Laws of 1884, shall charge more than 5 cents for
one continuous ride from any point on its road, or on any line or
branch operated by it or under its control, to any other point
thereof, a complaint in an action by a passenger on a surface rail-
way line against the company for its refusal to transfer him from
one of its lines to a connecting line, which does not allege that
the company was organized under the provisions of Laws 1890,
c. 565, or Laws 1834, c. 252, is demurrable.

2. Same. Under Laws 1890, c. 565, secs. 103-105, providing that
street surface railways may contract for the use of any other com-
pany’s road, and providing that every such corporation entering
into such a contract shall carry passengers between any two points
on the railroads embraced in such contract for a single fare, a
company leasing another connecting company’s road, and operat-
ing it, is not bound to transfer a passenger riding from a point on
the defendant company’s original line to a point on the leased line
where it intersects a line subsequently leased by defendant, to the
line so subsequently leased, since the three roads are not united
by one contract—(Mendoza vs. Metropolitan St. Ry. Co., 64 N.
Y. Suppl,, 745.)

NEW YORK.—Contract—Construction—Breach.

1. An agreement between plaintiff's assignor and defendant re-
citing that defendant should, on foreclosure sale of certain prop-
erty, furnish the money required to purchase the property, ““at such
price as may hereafter mutually be agreed upon,” will be construed
as calling on each party to use reasonable efforts to agree on a
price which should be bid for the property; and, if defendant re-
fused to make such efforts, such refusal would be a breach of his
contract.

2. Same—Correspondence—Construction. The effect to be given
to correspondence between parties, introduced for the purpose of
determining whether or not there has been a refusal to comply
with the terms of a contract, is one of law, for the court, and should
not be submitted to the jury.

3. Same. Defendant agreed with plaintiff to furnish the money
required to purchase certain property at foreclosure sale, at a price
thereafter to be agreed on. Prior to the sale, defendant’s directors
passed a resolution declaring that not over a certain sum should
be bid, and transmitted a copy of the resolution to plaintiff.
Plaintiff, by letter, stated that he was not satisfied with the amount
fixed. Defendant answered that it stood ready to carry out the
original agreement. Plaintiff wrote that defendant could not, if
necessary to secure the property, bid less than an amount stated,
which was greatly in excess of the amount fixed by the directors.
The contract contemplated the reorganization of the company
owning the mortgaged property, of which plaintiff owned a major-
ity of the stock. The letter stated that the essential part of the
agreement was that defendant should buy at the sale for the lowest
amount practicable, and that the details of the reorganization were
the only matters left to subsequent mutual agreement. IHeld, to
show a refusal by plaintiff’s assignor to negotiate as to the price
to be paid, and not to show that defendant had refused to negotiate,
or had arbitrarily fixed a limit for the amount which it would bid.
—(Smith vs. United Traction & Elec. Co., 63 N. Y. Suppl., 665.)

NEW YORK.—Transfers—Ejectment of Passengers—Tort.

1. Where plaintiff was ejected from one of defendant’s cars, and
accused of having picked up his transfer in the street, because the
conductor who issued it had punched it to read 2:40 p. m. instead
of 3:40 p. m., by mistake, plaintiff was entitled to-sue in tort for
damanges for the expulsion, and the humiliation and injury to his
feelings caused by the insulting remarks of the conductor, and was

not limited to an action for the breach of his contract for trans-
portation.
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2. Same—Nonforcible Expulsion. That plaintiff left one of the
defendant’s cars in the middle of the block, at the command of the
conductor, without waiting to be forcibly expelled, did not prevent
him from suing for being wrongfully expelled.

3. Same—Exemplary Damages.” Where plaintiff was put off of
one of the defendant’s street cars, in the mud, at the middle of the
block, and accused of having picked up his transfer in the street,
because the conductor who issued it had erroneously punched it
to read 2:30 p. m. instead of 3:30 p. m., he was not entitled to re-
cover exemplary damages.—(LEddy vs. Syracuse Rapid Transit Ry.
Co., 63 N. Y. Suppl., 645.) . _

NEW YORK.—Highway — Unlawful Use — Action — Parties
Plaintiff. An action to enjoin a corporation from constructing a
street railway on a highway, and to compel it to remove a track
already laid without lawful authority and to restore the highway
to its former condition, can be brought in the name of the town,
under Highway Law, sec. 15, authorizing the highway commis-
sioners to bring an action in the name of the town “to sustain the
rights of the public in and to any highway in the town.”—(Town
of Eastchester vs. New York, W. & C. Traction Co., 63 N. Y.
Suppl., 1032.)

NEW YORK.—Parties—Corporations and Stockholders.

1. The stockholders of a corporation are neither necessary nor
proper parties to an action to enforce an agreement of a third
person to hold an assignment of a franchise for the Dbenefit of the
corporation, where the corporation does not refuse to sue; they
not being persons having an interest in the subject of the action
and in obtaining the judgment, within Code Civ. Proc., sec. 446.

2. Demurrer—Misjoinder of Plaintiffs. A complaint is demurra-
ble because a plaintiff is neither a necessary nor proper party;
Code Civ. Proc., sec. 488, subd. 5, permitting a defendant to demur
on the ground that there is a misjoinder of parties plaintiff.—
(Havana City Ry. Co. et al vs. Ceballos et al, 63 N. Y. Suppl., 417.)

WASHINGTON.—Taxation — Property Subject — Corporate
Franchises—Assessment—Board of Equalization—Valuation.

1. Corporate franchises are taxable.

2. A board of equalization, which received affidavits and all in-
formation tendered, and heard arguments of counsel in support of
an application for a reduction of assessments, cannot be said to
have arbitrarily refused to receive testimony in support of such
application, merely because it failed to pass on an offer on the part
of one of the property owners to swear a witness, who afterward
stated his views, together with others having knowledge of the
values of the properties assessed.

3. It is only when taxing officers have acted maliciously, fraudu-
lently, arbitrarily, or oppressively, that their determination of val-
ues will be disturbed.

4. A corporation had notice that its franchises were assessed,
where the assessor, before returning the roll to the board of equal-
ization, at a time when he could lawfully make corrections, in-
serted the word “franchises” in the column entitled “Other Prop-
erty,” without changing the valuation, and its officers subsequently
appeared before the board and applied for a reduction of the assess-
ment.—(Spokane St. Ry. Co. vs. Spokane County, 60 Pac. Rep.,
132.)

LIABILITY FOR NEGLIGENCE

MICHIGAN.—Liability for Negligence — Injuries — Bicycle
Rider—Contributory Negligence. Plaintiff was injured by a street
car when attempting to cross the track on a bicycle. He was
going at the rate of four to six miles an hour, and did not look
for the car till he was on the track. If he had looked, he could
have seen the car in time to have stopped or turned aside. Held,
that the plaintiff could not recover for the negligence of the com-
pany in running the car at an excessive speed and not ringing the
gong, as his own negligence contributed to the injury.—(Bennett
vs. Detroit Citizens” St. Ry. Co., 82 N. W. Rep., 518.)

NEW YORK.—Appeal—Review—Collision—Admissibility of
Evidence—Instructions—Province of Jury—Negligence—Pleading
—Special Damages.

1. An objection that certain evidence was immaterial and irrele-
vant as no part of the negligence charged, and as not showing
negligence, did not raise the objection that the evidence, if it
showed negligence, was not such negligence as contributed to
plaintiff’s injury.

2. Evidence of omission to sound a street-car gong at a place
where the law did not require- it to be sounded is admissible as a
part of the history of the transaction, and as bearing upon the
degree of care exercised by the street-car employees, and upon
the question of plaintiff’s contributory negligence.

3. Sufficiency of evidence to sustain a verdict cannot be reviewed
in the Court of Appeals, where the decision below was unanimous.

4. An instruction that, if the jury believed that an accident oc-
curred as described by plaintiff's witnesses, then plaintiff is en-
titled to recover, is not open to the objection that it prevents the
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jury from construing the evidence and determining the facts es-
tablished; such chargc being equivalent to an instruction that, if
the facts claimed by plaintiff were established, she was entitled to
a verdict. )

5. An objection that instructions to find for plaintiff if the jury
believe that an accident occurred, as described by his witnesses, is
not open to the objection that it prevents the jury from construing
the evidence, where another instruction gives the jury the same
power if witnesses for defendant are believed.

6. Testimony that plaintiff's “heart was affected, that the dorsal
muscle on the right side was paralyzed, and that she had trouble
with her menstruation, suffered from vertigo, and had curvature
of the spine,” is not admissible undcr a complaint, alleging that

plaintiff received “‘severe and painful contusions to her head, body |

and arims, and lacerated her scalp, and whereby she sustained severe
nervous shock and concussion of the brain, and injured her eye-
sight, and she was for a time rendered unconscious, and she there-
by suStained permanent injuries, and was injured for life.”—
(Kleiner vs. Third Ave. R. R. Co., 56 N. E. Rep., 497.)

NEW YORK.—Collision at Crossings—IEvidence—Negligence
—Instructions—Presumption.

1. In an action to recover for injuries by a collision of two street
cars at a crossing, the fact that one of the cars was first on the
crossing is not conclusive proof that such car had the right of way,
but, in the absence of evidende as to the relative position and speed
of the two cars as they approached the crossing, it constituted
evidence from which the jury might have inferred that the car first
on the crossing was entitled to precedencc; and that the car first
on the crossing was nearly over when struck is admissible to throw
light on the relative position of the cars.

2. In an action to recover for injuries by the collision of two
street cars at a crossing, an instruction that the accident raised a
presumption of ncgligence against the company on whose car
plaintiff was not a passenger, requiring an cxplanation on its part,
is erroneous, since, not being the carrier, it was bound only to
exercise ordinary care in the management of its cars, and, as there
werc two actors in the collision, it might have been due entirely
to the fault of one party, and not at all to the fault of the other.

3. The mere fact of the accident raises a presumption of negli-
gence on the part of the carrier, which makes it incumbent on the
company carrying the passenger injured to show that it occurred
without negligence on its part.

4. There was but little evidence as to how the accident occurred.
It appearcd, however, that the car in which plaintiff was a pas-
senger had nearly crossed over the other company’s track when it
was struck by its car. Held, that it was error to charge, as a
matter of law, that the company on whose line plaintiff was a pas-
senger had offered no explanation of the cause of the accident, to
rebut the presumption of negligence arising from the fact of the
accident, since the relative position of the cars at the time of the
accident should have been considered in determining whether or
not the company was negligent.

5. In an action against two street railway companies, jointly, to
recover for injuries sustained by reason of a collision at a crossing,
an instruction that defendants were liable in case the jury should
find that “the collision can be attributed to the want of reasonable
care on the part of defendants” is erroneous, as their liability de-
pends on whether or not, as a fact, it was attributable to their
negligence.—(Londoun vs. Eighth Ave. Ry. Co. et al.,, 56 N. E.
Rep., 988.)

NEW YORK.—Attorncy and Client—Lien of Attorney—En-
forcement as Against a Defendant—Practise. The practise of-
forcing an attorney’s lien for his compensation, given by Code
Civ. Pros., sec. 66, as against a defendant, who has settled with his
client without his knowledge, by action, and not by motion, is not
affected by the amendment of 1899, providing that the court, “on
petition of the client or attorncy, may determine and enforce the
lien,” as the amendment does not, in terms, relate to a defendant,
but merely aims to formulate a practise applicable as between an
attorney and his client.—(Rochfort vs. Metropolitan St. Ry. Co.,
63 N. Y. Suppl., 1036.)

NEW YORK.—Negligence—Extent of Injuries—Evidence.

1. Where plaintiff, an actress, suing for injuries sustained, testified
that on joining her company, some weeks after the accident, she
was so ill as to seldom be able to attend rehearsals, and was under
a doctor’s care all the time; that her manager well knew how ill
she was; and that she was finally compelled by sickness to stop
work—it was error to exclude testimony of the manager as to what
he had observed as to her physical condition during that period.

2. Same. Where plaintiff had testified that she was forced to
disband her theatrical company through ill health due to injuries
sued for, and not because of her incompetency as an actress, it was
error to exclude the testimony of her manager as to why the com-
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pany was disbanded.—(Farrell vs. Metropolitan St. Ry. Co., 64
N. Y. Suppl,, 709.)

- NEW YORK.—Negligence—Instructions.

1. In an action for injuries caused by plaintiff’s wagon colliding
with a street car while he was driving across defendant’s tracks, an
instruction that if, just before the accident, the wagon was driven
alongside the track and it was turned into the track in front of the
car, the verdict must be for the defendant, was properly refused,
since the turning into the track might have been far enough in
front of the car to have given the gripman ample time to stop the
car and prevent the accident.

2. Same — Special Damages — Allegation — When Necessary.
Where injuries for which recovery is sought do not necessarily
result from those described in the complaint, they must be alleged
as special damages; and an injury to plaintiff’s eye could not be
recovered for on an allegation of injury to the head and brain,
since it did not necessarily result therefrom.—(Geoghan vs. Third
Ave. Ry. Co., 64 N. Y. Suppl., 630.)

NEW YORK.—Excessive Damages—Personal Injuries. Plain-
tiff, a teacher, was injured by the sudden stopping of defendant’s
street car, on which she was a passenger; the injury being a dis-
location of a cartilage in each knee, with other injuries to her body.
She expended $1670 for medical services, and was confined to her
bed about ten weeks. At the time of the trial, eighteen months
after the accident, she could not go up and down stairs without
pain, and, in consequence of her condition, had to give up her
position of general superintendent in a school. Held, that a ver-
dict of $15,000 should be set aside as excessive.—(Kraemer vs.
Metropolitan St. Ry. Co., 64 N. Y. Suppl.,, 619.)

NEW YORK.—Malicious Prosecution — Evidence — Judicial
Proccedings. An action for malicious prosecution will not lie
against a defendant for having illegally arrested plaintiff without
a warrant, and having brought him before a police court, where
he is discharged without the filing of a complaint; an essential
element of malicious prosecution being a commencement of ju-
dicial proceedings.—(Barry vs. Third Ave. R. Co., 64 N. Y. Suppl,,
615.)

NEW YORK.—Damages—Evidence—Pleading.

1. Where the complaint alleges that plaintiff received a “wound
at the right upper angle of the forehead; also a fracture of the skull,
concussion of the brain, and a fracture of the nasal bone,” he
cannot introduce evidence of hysteric epilepsy, unless that condi-
tion resulted immediately and necessarily from those injuries.

2. Special Damages. Where it appears from the evidence that
the hysteric epilepsy from which plaintiff suffered did not result
immediately and necessarily from the injuries set out in his com-
plaint, a motion to strike out the evidence of this condition on the
ground that plaintiff has not pleaded it as a basis for special dam-
ages should be sustained.—(Ackman vs. Third Ave. R. Co., 65 N.
Y. Suppl., 97.)

NEW YORK.—Personal Injuries—Earning Capacity—Exces-
sive Damages.

1. Where the evidence in a personal injury case does not show
that plaintiff’s injuries have, or will, affect his earning capacity to
any great extent, a verdict for $5000 is excessive.

2. Same—Stipulation for Reduction—New Trial—Plaintiff’'s Op-
tion. Where a verdict for personal injuries is found excessive,
plaintiff will be given the option to stipulate for a reduction of the
recovery to an amount deemed proper by the Appellate Court, or
to have the order of the trial court denying defendant a new trial
reversed.—(Kaplan vs. Metropolitan St. Ry. Co., 65 N. Y. Suppl.,
o1.)

NEW YORK.—Personal Injuries—Negligence—Trial. Plain-
tiff (a woman sixty years of age), before starting to cross the
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