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POWER STATION AND REPAIR SHOPS OF THE 
ELECTRIC RAILWAY COMPANY 
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There are very few stations in this country where it is 
possible to find in operation equipments that illustrate in 
distinct stages the evolution that electric railway power 

··.._ 1-A,' 
pany, generally known as the "big consolida~ d.'.~con~pany . 

'< -
The principal interest in the station centers in the new en-
gine and generator, illustrated on this page. This ma-
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VERTICAL COMPOUND ENGINE AND 2400 KW. GENERATOR IN CLEVELAND ELECTRIC RAILWAY STATION 

houses have undergone since the introduction of this new 
power for transit purposes. Such a condition exists, how
ever, in the station of the Cleveland Electric Railway Com-

chine stands 32 ft. high above the floor line, and is artistic
ally designed, all the curves being graceful, while st!"ength 
is not sacrificed. The engine is direct coupled to a 2400-
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kw. twenty-two pole, railway generator, the armature of 
which is 12 ft. in diameter and 2 ft. across the face. 

The generator is of the General Electric make, wound 
fo r 550 volts and 4300 amps. The magnet frame is of cast 
steel of highest permeability, and is heavily ribbed, to g ive 
great mechanical stiffness. It is provided with feet of 
large area, in order that the machine will rest firml y on the 
foundations. T he pole pieces are of laminated sheet iron, 
and are rectangular in cross section. The poles are so 
shaped that the eddy current losses are reduced to a mini
mum. The spools are composed of heavy brass fl anges, 
the body of the spool being of two thicknesses of sheet 
iron. The spools are thoroughly insulated by means of 
veneer board flanges, oiled cotton and mica. T he seri es 
winding consists of copper strip, and the shunt winding of 
triple cotton-covered wire. 

T he armature spider is of such construction that all 
shrinkage strains are obviated. T he spider is made in 
halves, in order to facilitate assembling on the eng ine 
shaft. The spider arms are hollow, to g ive the g reatest 
strength with the g iven amount of materi al. The lamina
tions are thoroughly insulated from one another by means 
of japan. The slot insulation consists of alternate layers 
of oiled muslin, paper and mica . The armature bars are 
of such a shape that the only joints occur at the commu
tator leads. T hat is, the bars have no joint at the flywheel 
end. T he armature bars are held in position by means of 
wooden wedges, thus doing away with binding wire over 
the laminations. 

T he commutator shell is supported on an extension of 
the armature spider, to avoid any possibility of movement 
between the commutator spider and the armature spider. 
T he bars are hard-drawn copper, insulated from one an
other and from the spider with the best g rades of selected 
mica. The commutator is of such a size that a large num-

EXTERIOR OF POWER ST A TION 

ber of brushes can be used. This gives low current dens
ity in the brush with attendant low heating. The brushes 
are supported by means of a heavy cast-iron yoke, which 
is operated by suitable worm gearing. 

T he main dimensions of the generator only are: width, 

270 ins. ; length along shaft , 61 ins.; diameter of shaft, 27 
ins.; total weight, 180,000 lbs. 

The engine, which is a vertical cross-compound, non-

SIDE VIEW OF ENGINE AND GENERATOR 

condensing machine, was made by the E. P. Allis Com
pany, has cylinders 40 ins. and 68 ins. x 6o ins., and is de
sig ned to run at 75 r.p.m. with 160 lbs. initial pressure. 

The valves are in the cylinder heads, 
and a separate governor is used for 
operating an automatic safety stop. 
The main throttle valve is operated 
from the different platforms by means 
of hand wheels attached to a vertical 
shaft , and each cylinder is approached 
by steps, as shown in the illustration . 
The flywh eel is 25 ft. in diameter and 
weighs 160,000 lbs. The shaft is 25 
ft. long, and at the center where it 
'Carries the armature it is 26 ins. in 
diameter, but reduced to 24 ins. at the 
bearings. The bearings are 48 ins. 
long, and made with shells supported 
by ball-joint bearings, thus insuring 
perfect alignment. 

While the engine is rated at 3500 
h.p. , it is capable of being worked up 
to nearly 5000 h.p. for short periods. • 

The engine room is supplied with a 30-ton electric travel
ing crane having three motors of the railway type. This 
crane is carefully designed in every detail, even the forged 
hook of the hoist being hung in ball bearings, so that it 
swivels easily. The crane was designed and manufactured 
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by the Brown Hoisting & Conv eying Machine Company, 
of Cleveland. 

The auxiliary steam equipment consists of duplicate 
pumps of the Worthington manufacture, and is located in 
the engine room. The valves are all of Chapman manu
facture. There is a complete automatic oiling system and 
other detailed f ea tu res that embrace the very latest in 
power house design. 

The boiler room adjuins the engine room, and both are 
extensions of the old plant, but at a higher level. The new 
boiler equipment consists of ten water-tube boilers of the 
B. & W. type, each rated at 264 h.p . at 30 lbs. evaporation. 
These boilers are arranged in batteries on each side of the 
boiler room floor, there being six on .one side and four on 
the other. These are each equipped with the B. & W. 

" ---- -l'l-

the stop valves to the boilers are placed. The main header 
is supported on a steel platform built out from the walls 
of the station just above the back of the boiler. Thi s is 
guarded by a railing, and the header, except at the center, 
is supported on small steel trucks, which are designed to 
move back and forth to accommodate expansion and con
traction .· In order to prevent these trucks from vibrating 
the weight is supported on small journals, while the sur
face of the rollers, which are about 3 ins. in diameter, re sts 
on a plate, so that because of the different diameters a sort 
of breaking power is obtained. A I 5-in. curved pipe leads 
out from the top of the header, and, passing through the 
wall, leads directly to the throttl e of the high-pressure en
gine . 

Drain pipes are attached to the valves awl lead across 
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SIDE AND END ELEVATIONS AND PLAN OF ENGINE 

type of chain grates, which are operated from a horizontal 
shaft above the boilers, and which in turn is actuated by 
special engines. 

The steam piping is all of lap-welded type, and is bent 
in suitable curves in order to avoid as much as pos
si~le fittings, and at the same time provide for expansion. 
The boilers are connected by 8-in. pipes, which lead di
rectly into a 20-in. steam header. Those from the boilers 
on the off side of the room pass over the area between the 
boilers and just below th e coal bunker , when, coming 
alongsid·e of the pipes from the other boilers, th ey bend in 
pairs on the same curves and are attached to ~he top of the 
steam header. The connection is made through a spe
cially designed T, having two openings on top, in which 

into the bends of the steam pipes to provide for automatic 
drainage. From the bottom of the steam header short 
loops connect with a drip header, which is lo,ated beneath 
the main header, and from this the drip is re~urned to the 
end of the boil er with the use of any special appliances. 
The sect ions of pipe are provided with weldless soft steel 
flan ges manufactured by the Latrobe Steel Company. 
T hese are faced and beveled to a slight taper, the greatest 
diameter being at the face where the pipe is flan ged and 
peaned into a groove in the face of the flange. T he pipe 
is then faced off so that it affords a smooth seat for the gas
kets, so that the g reatest pressure comes directly on the 
encl of the pipe, all pipes from 8 ins. and upward being 
peaned in this manner. The feed water pipes are attached 
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to the front of the boilers above the stoker in a peculiar 
manner, as shown, and provide for expansion, the pipes 
being bent to 90 degs. and a 1-½-in. pipe leads down to an 
automatic stop check valve. The main header is -i} in. in 
thickness, and all the pipes are of standard weight, except 
those for feed water and blow off, which are extra heavy, 
to provide for corrosion. 

The exhaust pipe from the low pressure side leads down 
and bends beneath the floor and enters the feed water 
heater, which is of the Goubert type. 

The steam pipe leading to the pumps is provided with 
a check valve which automatically regulates their action. 
This is known as the Foster valve, and avoids the use of the 
ordinary type of regulating valves. 

The exhaust from the high pressure cylinder is led into a 
cylindrical connecting chamber about 4 ft. in diar;ieter, 
fro m which it is directed to the low pressure cylinder. 
This chamber, as well as all the steam piping, is thor
oughly covered with mag nesia heat insulation material, 
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The bucket conveyer serves for handling the :ishes as well 
as the coal, and these are delivered into an elevated hopper 
placed at one end of the room in line with tht boilers, and 
of sufficient height to allow of trolley construction cars 
being run under the ?pout, so that the ashes are loaded di
rect without any shoveling. These ashes c1.re employed 
along the line of the road as ballast. 

The extension of the building for the accommodation of 
the additional equipment above described is of brick, and 
quite artistic in design . The engine room has a ground 
dimension of 55 ft. x 82 ft.; the walls are 58 ft. to the eaves, 
and the roof is supported by steel .trusses having curved 
lower chords. The boiler room is 85 ft. wide, and of the 
same length as the engine room, but is not as high, al
though there is a peculiar combination of the steel struc
tural work in both departments, as it was necessary to 
carry the wind strains of the engine house through to the 
boiler house in order to get to the ground. 

Two flues lead out from the boilers under the floor and 

INTERIOR OF BOILER ROOM 

manufactured by the Keasby & Mattison Company, of 
New York, but install ea by the Cleveland branch of that 
company. 

The coal handling equipment is very complete, and con
sists of a steel bunker located above the boiler room, hav
ing a capacity of I I tons to the linear foot, or a total stor
age capacity of about 900 tons of coal. From the bunker 
coal is delivered to the chain grates by chutes. The bun
ker is lined with brick to prevent wear. Coal is received 
direct from the steam railways in bottom hopper cars, and 
dropped into a receiving bin underneath the track, which 
is also brick lined, whence it is conveyed by means of a 
trough belt conveyer part way across the station, when it 
is transferred to a bucket convey er running underneath the 
boiler room floor, and making the circuit along the sides 
and above the coal bunker. The belt conveyer is of the 
Robbins Company's manufacture, and the bucket conveyer 
of the C. W. Hunt type. Cast iron is employed for these 
buckets, because it is less liable to rust than rolled 
steel. Both are driven by independent ele,tric motors. 

communicate with the smoke stack, which is located 
against the end of the building. This is self-supporting, 
brick- lined and of steel. The base is bell shape, 25 ft. in 
diameter, and thoroughly anchored to the foundations, as 
shown in the illustration. The trunk of the stack is 13 ft. 
in diameter, and the flue is IO ft. 6 ins. inside diameter. 
The total height above the base is 225 ft. 

An interesting feature should be noted in connection 
with this new equipinent to account for the engine being 
run non-condensing. It is proposed to employ the exhaust 
steam in the evaporating appliances of a neighboring salt 
plant, which is located about 800 ft. from the power statjon, 
The steam will be carried in an underground conduit, suit
ably insulated, and delivered as above noted to the salt 
works under an agreement from the salt manufacturing 
company to pay one-half the cost of fuel required to run 
the station. In this connection it is interesting to note 
that these works have recently drilled three wells, 2000 

ft. in depth, where is found a bed of salt which underlies, 
it is supposed, the whole city. The process of mining con-
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sists in forcing a stream of water down one of the tubes of 
the well. This dissolves the salt, which is then forced out 
through another pipe. The salt is then extracted by an 
evaporating process. 

The first power equipment consisted of two high-speed 
125-h.p. Armington & Sims engines, each belted to a No. 
32 Edison generator. The next installation consisted of 
three 225-h.p. engines of the same make, each belted to 
two No. 32 Edison bipolar generators. The third instal
lation introduced the jack shaft, and this was driven by 
three Cooper Corliss engines, each having cylinders 28 ins. 
x 48 ins., one being attached by belt to each end of the 
shaft, 2.nd the second to an intermediate pulley. From 
this shaft, by means of belts, seven No . 60 Edison gen
erators are driven. The fourth step included the installa
tion of four Cooper Corliss engines, each belted direct to 
a 500-kw. multi polar G. E. generator. A fifth installation 
consisted of an E. P. Alli s Corliss engine, which drives by 
means of two belts from the flywheel two No. 60 Edison 
generators. The sixth and latest installation is the direct
coupled unit described above. A ll of these equipments 
are now in use, except the first. 

The boilers of the original plant are horizontal return 
tubular, but are equipped with Murphy stokers. The en• 
tire output of the old station is 6500 amps. at 550 volts. 
There is also a supplementary station on Ca11al Street of 
2200 amps. capacity, consisting of Ball engines and old 
D 62 T. H. generators, which are still in service. 

The current from the new equipment is Jirected to a 

two of the suburban railways of Cleveland are also brought 
to these shops for painting. Just at present part of the 
work at these shops consists in changing on~ of the eight
wheel high-speed cars and making it over for use as a 

STANDARD CAR 

funeral car. One compartment of the car is being fur
nished with four drop doors on the side, through which 
the caskets are to be loaded. The floor of the car is 
fitted with sunken rollers to facilitate handling of the cas
kets. The second compartment is designed for carrying 
the friends and attendants, and it is intended to run in 
connection with thi s car special funeral trams. The car 
is suitably designed and decorated, the exterior being black 
with gold trimmings. T he expense of refitting this car is 
to be borne jointly by the two principal companies con-

VIEW OVER BOILERS SHOWING PIPING 

temporary switchboard near the middle of the old station, 
the principal features of which are an automatic circuit 
breaker of the capacity of 6000 amps., which is of the G. E. 
manufacture, and the new static meters of the same make. 

The new plant was designed by E. J. Cook, the com
pany's electrical engineer. 

REPAIR SHOP. 

The principal repair shop of the system 1s located at 
Lakeview, well on the outskirts of the city. All the repair 
work for the system is done here, and the large cars of 

trolling the city lines, and the car is designed to run to all 
the principal cemeteri es, of which, at present, there are 
six. These cars are to have the right of way, and suitable 
switches are being put in near the entrance gates of the 
cemeteries. New signs have recently been designed, 
which are to be carried by such cars as pass the different 
cemeteries. 

The company is also rebuilding a numbr~r of its six
bench open cars and making them into eight and ten
bench cars. T he sills and floors will be entirely new, and 
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the end posts, while the old intermediate posts and the 
seats are retained. 

The company has recently ordered 100 new eight-wheel 
cars. Fifty of them are to be fourteen-bench open cars, 
34 ft. in length, and the others closed cars with side seats. 
T he closed cars are to be 28 ft. over all. Six of these cars 
have already been built, five of them being from the J ohn 
Stephenson Company and one from the J. G. Brill \i\Torks. 

ings, and when all the wear 1s out of it the metal is 
scrapped. 

Illuminated signs are carri ed on ali cars, one on the 
hood, which indicates the principal street or avenue on 
which the car runs, the other on the dash, which indicates 
the terminal point. In the closed cars the socket for the 
illuminated sign is on the end of the dashboard, while on 
the open cars it is in the middle. 

I Four dismantling devices are em-
r=::==:f= >:-----:=-----------------------+ .L:' ,,__~ ployed in the motor repair depart

r, 

[ PLAN AND SIDE ELEV A TION OF CAR HOIST 

Five cars are m ounted on Brill tn~cks and one on Peck
ham trucks. T hese cars are modeled after those em
ployed on the Metropoli tan Street Railway Company's 
lines in New York, and are all painted canary yell ow. 
This is to be the standard color for all cars on the Cleve
land electric system, and the present equipment is bein g re
painted as fast as it comes into the shop. A number of 
box moto r cars are being fitted up and equipped with two 
No. 49 Westinghouse motors, which will haul trailers and 
will be used for picnic parties, but it is the intention of the 
company to replace all its trains with long cars, so that 
within a year it is expected that the practice of running 
trail ers will be discontinued , and the present side-door 
cars will also be replaced with long cars. A dozen new 
trucks, designed by the master mechanic and manufactured 
in Cleveland, but known as the Dorner truck, have re
centl y been substituter} for another truck formerly em-
ployed under the side-door cars. . 

T he company has also recently ordered 200 new motors 
of the No. 49 ·w estinghouse type, which will replace a 
number of the motors now running. A number of \i\Test
inghouse No . 12 motors that formerly had center suspen
sion have been made over in the shop fo r nose suspension. 
T hese motor cases have also been equipped with new 
armature bearings, or rather, blocks for supporting the 
bearings. It is now the practice of the master mechanic 
to cast his motor bec1rings, solid or cylindrical, of babbitt 
metal and use them without shell s. When worn, the bear
ings are recast, and at each remelting a letter is stamped 
in the end of each bearing which indicates how many times 
the metal has been recast. After it becomes too hard for 
use as armature bearings, it is employed for the axle bear-

m ent of the shops. Each of these 
consists of a timber bent or truss of 
the sam e leng th as the car, and one 
is placed on each side of the repair 
pits. When not in use the top of 
these trusses comes flush with the 
fl oo r, but they are designed to be ele
vated by m eans of screws . which are 
placed one under each end of each 
truss. These screws are connected 
together with beveled and worm 
gear, and are driven by an electric 
railway motor, so that the two 
trusses are lifted at the same time. 
Dy placing timbers from one to the 
other under the car body the car is 
readily lifted and held firmly in posi
tion, when the axles and motors are 
readily run out and a new set substi
tuted, whil e necessa ry repairs are 
being made. Two of these di sman
tling appliances are placed near to
gether along th e same pit, so that 
one motor operates two. By means 
of a fricti on gear either set is op
erated. 

A nother conven ient device employed in thi s department 
is an armature shifting truck, ·which consists of a· p_air of 
small wh eels with long handles, which terminate on one 
side of the truck in curved hooks, the whole being so de
signed that the hooks may be placed under the ends of 
the armature shaft, when, by pressing down on the handle, 
the armature is lifted and can be readily rolled to any posi
tion. The repair pits are also equipped with a portable 
hydraulic armature removing device, which has previously 
been illustrated in these columns. 
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SIDE VIEW OF CAR HOIST 

In the winding department only six men are employed 
for all the repair work, with the exception of the com
mutator repairs. These are refilled and new ones pur-
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chased from some one of th e armature repair companies 
and commutator builders in the c1ly. All armature repair 
work is done by the piece, the price being fixed for every 
part of the armature. Coil s are made and taped, and all 
other work done as inclicatecl above. Piece work is found 
to be more satisfactory both to the company and to th e 
employees, as each man is held responsibl e fo r hi s job, 
and if it is not satisfactory is required to do it over. A 
large galvanized iron oven with folding top is used for 
baking the armatures and coils. The heat is generated 
by means of a number of electric heaters of the Consol
idated Company's type. Self-heating soldering irons are 
also employed; in these a stream of gas and compressed 
air is delivered to the head through suitable flexible pipes, 
so that no time is lost in waiting for an iron to heat. 

The warehouse and storeroom to which ~i11 material is 
delivered is located on the second flo or of the building, 
and is served by an elevator, by means of which the ma
terial is received and delivered . , \11 material is dealt out 
on an order, which is made out by th e man in charge of 
a piece of work. All orders z.re then couritcrsigned by 
one of the foremen , so that not even a strew ,·an be gotten 
from the storeroom without a proper order. Dy this 
means a careful reco rd of all material is kept. and it is 
charged up to particular jobs. Cars are shifted between 
the paint shop and the other departments by means of an 
electric transfer table, which operates in a strnken way and 
takes its cmrent from a third rail. This table is to be 
enlarged, and to make room for it the side wall of the paint 
shop is to be set back. 

The iron-working department is equipped with a good 
complement of iron-working tools, to which has recently 
been added a wheel-boring mill . made by Henry Bickford , 
Lake Port, N. H., but was purchased from the vV. H. 
Patterson Supply Company of Cl eveland, O!1io. A mong 
the labor saving devices in the shop is noted a turning 
head for turning out the groove of troll ey wheels, which is 
automatic in action, and when set on one flange bores 

LATHE FOR TURN ING TROLLEY WHEELS 

down the side and around the groove and up the other side 
without attention, so that all wheels are turned to an exact 
diameter. 

The shop tools are operated by a 75-h.p. electric motor , 
which is located in one corner of the room and housed in 
for protection. It is the practice in the shops to prepare 
and press on all wheels, and for this purpose there are a 
hydraulic press and other suitable appliances. In con
nection with the repair department should be noted a 
wheel grinder of the Murphy type. 

The affairs of the Cleveland Electric Railway Company 
are now under the direction of H enry Everett, president 
and general manager. Mr. Everett is also interested in ai 
number of cross country lines which reach out from Cleve
land, and in which department of street railrt1ading Cleve
land has until recently taken the lea9. 

Cast Welding Joints in New York 

vVhen the Third Avenue Railroad Company decid ed to 
change over its horse and cable lines to conduit electric 
construction the most careful consideration and thought 
were given to the subject of joints ; in fa ct , thi s company's 
experi ence with joint s on its cable construction had been 
so unsatisfactory that more attention was g iven to thi s 
point, perhaps, than to any oth er one feature . The cabl e 
track was laid in 1893 in accordance with th e best en
g ineering practice knovvn at that time. It consisted of 7-
in. 80-lb. rail laid on the concret e structure of th e conduit. 
The rail rested upon cast-iron yokes spaced 5 ft. apart , but 
between these supports the concrete was packed tight 
under the base of the r.1il. Th e splice bars were 30 ins. in 

,;:~, --~~ .... ~ ... ..,. -,..-~ 
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FIG. 1.- BRIDGE FOR COVERING JOINT 

leng th and connected through the web with :; ix ¾-in. bolts. 
The joints were suspended and broken. Owing, however, 
to the enormous traffic passing over these cable lines, this 
construction has not proven effectual. Th e joints have 
gone down ~ in. in some places, and the rail itself has be
com e badly worn, not only on the head and tram, !mt also 
underneath both, owing to the action of the cplice bars. 
Some of the curious result<; of thi s heavy i_.-affic on the 
joints and rails were described in th e STREET R AILWAY 
J OURNAL for July, 1898 

In view of thi s experi ence, and also taking into con
sideration that th e traffic on the new electric construction 
will undoubtedly be heavier than it was on the cable lin es, 
it can be seen that the problem of prop erly supporting th e 
rails and joints in the new work was a most serious one. 
The type of conduit construction finally decided upon was 
shown and described in the STREET R,\IL\\.\ Y J OURNAL 
for D ecember, 1898, and it was ci lso there stated that th e 
company would cast weld a large number of the joints 
according to the Falk system. The contract fo r part of 
this work was made some time ago. and the Falk Company 
has been at work for several months cast welc1ing joints on 
th e A msterdam Avenue line, and also on the main line on 
Third Avenue. The first order was for welding over 
10.000 joints, or about 65 miles of track. 

In order to meet the peculiar conditions exi':' ting in New 
York. the Falk Company made a number of impc rtant 
changes and improvements in its method, a , lescription of 
which will be of interest. 

On a large portion of th e system it was absolutely im
possible to interrupt the car service for any lPng-th of time 
during the twenty-four hours of the clay, and it was there
fore necessary to devise a m ethod of welding th e joints 
while cars were passing over the rail. This was accom
plished by means of a bridge, which is shown in Fig·s. J 

and 2. This bridge is carefully fitt ed to th e ra il and is se-
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curely held in place by bolts. Long, tapering- approaches 
are furnished at both ends, so that cars have no difficulty in 
passing over without interfering in any way with the joint 
underneath . The mould proper is of a new design , and 
consists of three main parts. These are shown upon the 
ground in Fig. 1, and attached 111 place to the joint in Fig. 
2. The parts can be placed in position around the joint 
ready for the pouring in a very few minutes. They are 
held together by bolts, and in addition a small clamp is 
used for supporting the under piece. 

Before the moulds are placed in position the ends of 

FIG. 2.-JOINT READY FOR CASTING 

the rai ls are carefully cleaned and poli shed by means of a 
sand blast , which is al so of recent desig n . This blast is 
operated by a gas engine, and with it the rails can be bur
nished and mad e absolutely clean in about a minute. The 

FIG. 3.-CUPOLA IN OPERATION 

very best grade of sand obtainabl e is used with this ma
chine. This blast opens the pores of the steel at the ends 
of the rails, thus g iving a better opportunity for th e weld
ing or fusion of the cast iron and steel. 

T he cupola for heating the metal is illustrated in Fig. 
3, and the method of pouring is shown in Fig. 4. The 
cupola contains a number of improvements, and is g iving 
excell ent satisfaction. The process of pouring is very sim
ple, although quite ingenious. T he ladle or pot for hold
ing the molten metal is attached to two long rods, one of 
which has two branches at its end, as shown in Fig. 4. 
The rods are carri ed by means of two wooden poles, hav
ing at their centers an eye or staple, through which the 
rods are inserted. Five or six men are required to carry 
the ladle from the cupola to the joint to be welded, and 
four men are employed in the actual process of pouring; 
two to support the ladle, one to tip it, and the other to 

closely watch the process and regulate the flow of metal. 
From 200 lbs. to 205 lbs. of cast iron are poured into each 
joint. 

The finished joint is shown in Fig. 5. After the metal 
has become thorough!)' cooled, which occurs in a very 

FIG. 4.-CASTING JOINT 

few moments after the pouring, the bridge and mould are 
taken off, and the joint is carefully trimmed .md smoothed 
with heavy fil es . Concrete is then thrown under the base 
of the joint and the ends of the rails , and carefully tamped 
into place so as to support the entire joint. 

In a recent interview, Mr. Robertson, supnintendent of 
the T hird Avenue Railroad Company, expressed himself 
as very much pleased with the results so far obtained with 
the Falk joint. He stated that a large number of the 
joints had been installed since the first of January, 1899, 
and since that time had been exposed to a change of tem
perature from 8 <l egs. below to 50 <legs. abc,ve zero, and 

FIG. 5.-C<JMPLETED JOINT 

during this period not a single joint had broken, while the 
rail has kept in perfect alignment throughout the different 
changes of weather, although there has been no paving 
done of any account. 

•• 
The annual convention of th e Southwestern Gas, Elec

tric and Street Railwav Association will be held in Austin, 
Tex. , on April 19-21 , ·1899. In connection with the con
vention, an eiectric, gas, water-power, light and heating 
exhibition, lasting from April 19 to the 29th, will be held 
under the auspices of the Austin Commercial Club. Much 
time and labor has been expended in the effort to make 
this convention un1:1sually valuable. 
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Electric Street Railway in Bahia 

Sao Salvador de Bahia, th e principai city of the Brazil
ian province of Bahia, is about 800 miles north-northeast 
of Rio de Janiero, and has a population of about 250,-

000 inhabitants. The city is the terminus of a number of 
railway lines, and possesses an enormous export trade in 
the many staples of the country, such as tobacco, coffee, 
cocoa, sugar and hides. The harbor is one of the bes t in 
America and is crowded with steam and sail ing vessels of 
all nations. The Hamburg South American Steamship 
Company, the North German Lloyd, Royal Mail , Lambert 
& Holt and other steamship companies run reg ular lines 
to this place. A large part of the imp.art and export trade 
is in the hands of German merchants. 

The city, when see~ from the sea by the approaching 
traveler, presents a beautiful panorama, consisting of the 

The upper city is situated at a height of from 200 ft. to 
300 ft. above the lower city, and contains the residential 
quarter, being cooler, dryer and lux uriant with orange and 
banana orchards. H ere also are the principal govern
ment buildings. 

The upper and lower cities are connected by hydraulic 
cable inclined railways, steps for foot passengers and a 
few roads with an average grade of 5 per cent for vehicles. 

The favorable impression made by the view of the city 
as seen from the sea is di spelled as soon as the traveler 
lands in the lower city. He find s here no regularly laid 
out quays, no wharf cranes, such as one is accustomed to 
associate with the handling of merchandise, and no regular 
arrangement of the streets. The buildings look as if they 
had been erected by Indians, and the hoists for loading 
vessels are operated by treadmill s, with negroes as motive 
power. A striking contrast to this conglomerate appear-
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VIEWS OF BAHIA ELECTRIC RAILWAY 

upper and lower city. The former lies for the greater part 
upon a long half-moon shaped plateau, rising from a nar
row strip along the coast about I mile long and 700 ft. 
wide, on which is the lower city. Here is located the 
business di strict, including the warehouses of the mer
chants, the custom house, arsenal and railroad stat ion of 
the Sao Francisco Railway, which connects th<~ city with 
the interior. Further along th e shore of th e bay this nar
row strip contracts until the hase of the hill s forming a 
plateau seems almost to meet the sea. The streets in the 
lower city extend parallel to the bay for a di stance of about 
1½ miles, when they terminate in a mountainous penin
sula on which are located the rich suburban towns Born 
Gosto, Roma, Boa Viagem and Itapagipe, as well as th e 
famous Bom-Fim Church , or cathedral, the obj ective point 
of many pilgrimages on every holiday. In January, when 
the great Bom-Fim festival occurs, the traffi c toward thi s 
cathedral is enormous, both clay and night . 

ance is afforded by the upper city, which is laid out with 
beautiful streets lined by handsome villas. 

The tramway system of Bahia consists of a single line 
traversing the lower city, running parallel to the sea, and 
extending to the outer terminus of the Itapagipe penin
sula. It has a total leng th of 13.7 miles of track , occupy
ing 7.7 miles of street, and is owned by the Companhia 
Carris Electricos, formerly the Companhia Vehiculos 
Economicos. \ i\Then using animal power this company 
had considerable difficul ty in taking care of its traffic, 
especially on Sundays and holidays. when the demand for 
transportation is always great. Moreover, about three 
years ago the stock of mules which was formerly used 
suffered from a severe epidemic, so that the question of 
electrical equipment immediately became an imperative 
one, and th e com pany gave a contract for its electrical 
equipment to the Siemens & Halske Aktien Gese11schaft, 
of Berlin, 
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In June, I 896, the contractors began their work of elec
trical construction, which proved to be no easy task, on ac
count of the heavy fa ll s of rain which occur in South Amer
ica during the tropical winter, which commences in March 
and extends until August, as well as th e difficulty of secur-

the small -streets of the lower city, already mentioned. 
These streets had a width of only 16 ft. . and ~yi!1g between 
the sea and the base of the hills, formed the only connec
tion between the lower city and the populous suburbs 
which it was desired to reach. In this narrow space were 
located the warehouses of the tobacco exporting firms, 
which , with their carossas, practically blockFd the street 
and prevented the laying of track. All efforts to do this 
and thus interfere with the existing order of things were 
naturally followed by streams of invective poured upon the 
tracklayers by the native truckmen, as well as frequent 
quarrels and disputes. 

In spite of all these difficulties and the hindrance caused 
by them, half of the.railway. the Roma-Itapagipe section, 
was put in operation in the early part of MarL·h, 1897, and 
the opening of the entire line followeJ on June 6, 1897. 
On part of the old route the existing track was used. This 
consists in part of chair construction, the chairs contain
ing jaws in which the rail is held by means of a wedge. 
Opposite chairs are connected together by a tie rod. Be-

VIEWS OF BAHIA EL ECTRIC RAILWAY 

ing intelligent and desirable labor. T hese difficulties 
were aggravated by <Jthers, including that of securing 
transportation of material s. In Bahia only one kind of 
wagon or truck is used, namely, two-wheeled carts called 
ca rossas . These wagons are mounted on enormous wheels 
and can carry at most only about 35 cu . ft. of merchandise, 
so that transportation is exceedingly expensive. Added 

sides this there are 6½ miles of new track laid with T rail, 
with angle plates and metal ties. 

No feeders are used in the overhead system. The trol
ley wire is carried partly on span and partly on bracket 
poles, and partly on wall rosettes. The poles are set in 
concrete. 

The power station is located about the center of the line, 

INTERIOR AND EXTERIOR OF POWER STATION 

to these natural drawbacks, there were oth ers which aug
mented materially the diffi culty of installation . The exist
ing track on this railway was in an extremely bad condi
tion, so that an attempt to repair it would 11ave entailed 
much more labor than the laying of new track. In addi
tion , a considerable portion of the line extended through 

at Roma, awl is 700 ft. from the sea. It is on the corner of 
two streets, is of hev,r n stone, and contains a stack 130 ft. 
high. Adjoining the power station is the car house, with 
room for twenty motor cars and pit room for nine cars, 
behind which is a storeroom and repair shop. 

In the power house are two vertical compound con-



STREET RA I LWAY JOURNAL. 209 

<lensing eng ines of 150 h .p . and 180 h .p , built by Burmeis
ter & W ain, of Copenhagen, with direct-coupled type J 
76 machines. The eng ines make 190 r.p .m., have Corliss 
gear, and cut-off controlled by a flywheel governor. T he 
sea water for condensing is taken from the bay th rough a 
duplicate set of pipes, which extend 250 ft. into th e sea in 
order to secure deep and clear water. In th is distance 
they pass a coral reef, within which the water <1 t ebb tide 
is too low, and during storm too tempestuou s, to be used. 
The pipes t erminate in a crib of wood, which is also used 
as a dock for the receipt of fuel. 

The boilers are of the water-tube type, bu ilt by the 
Babcock & Wilcox Company. T he feed water is taken 
from a spring which is near the boiler house. Both eng ine 
and boiler room have space fo r 300 h .p of additional equip
ment. 

A t present there are twelve motor cars, which, on ac
count of the climate, are open. Of these ten are equipped 
with one 20-h .p . and two with two 15-h .p. motors. Each 
motor car holds twelve passengers. Experience has shown 
that th e number of motor cars is not sufficient to carry the 
traffic, and orders have been placed fo r six additional mo
tor cars and a third engine. 

Th e electric system is very popular with the inhabitants, 
especially since none of th e fears fi rst fe lt in regard to the 
use of electric power have been reali zed. T he E uropean 
system of far es is in force, by which each passenger is 
given a fare receipt, which he keeps, and which is after
ward inspected by a controller . T he operation has been 
carried out with great regularity and safety, even during 
the continuous festival of th e Bom-Fim in J anuary, wi th 
an enormous traffic, and many encomiums were passed on 
the excellence of the equipment. 

___ _. . .__ __ 
Electric Railway in Algiers 

Th e Societe des Chemins de Fer sur R outes d ' Algerie is 
the title of a French company, which operates an interur
ban railway system in A lgiers, A fri ca, connecting that city 
with a number of neighboring towns. T he line, which is 
operated mainly by steam power, has a total length of 170 
km. (107-4 miles), but in addition several important ex
tensions are projected and in part under way, which will 
considerably increase the total amount of track. T he gov
ernment concession for this railway was g iven May I , 1891, 
but on March 9, 1897, was so modified that the company 
was permitted to use electricity on that part of its system 

,Street_Rrlilluay ,Jou rnal,N. r 

MAP OF ALGIERS 

which connects St . E ugene, on one side of th e city. with 
Le Ruisseau and Hussein on the other , and including the 
connecting link in the city itself. T he contrac t fo r the 
necessary equipment was awarded to th e Societe Anonyme 
Electricite et Hydraulique, of Charleroi, Belg ium, which, 
with its corresponding F rench company, the Societe 
Anonyme Transmission, T ransport et T raction, com
menced work toward the end of 1897. 

E lectric operation of th e line was begun commercially 
on Sept. 23, 1898, after considerable delay occasioned by 
the complete loss of the structural iron for the power sta
tion, which sank on the "Gallia" Feb. 1, 1898, while being 
carri ed to Alg iers. This disaster necessitated the dupli
cation of thi s part of the plant. 

T RA CK AND OVERHEAD CONSTRUCTION 

T he entire leng th of the sections upon which electric 
power has been substituted for steam power is 15.7 km . 
(9.7 miles). The principal line, which connects Deux
Moulins with Nouvel-Ambert, has a length of 12.3 km. 
(7.6 miles) , and is double tracked, with the except ion of a 
short distance near each end. 

T he cities of Alg iers, St. E ugene and Mustapha are lo
cated on the Bay o f Algiers, th e shore of which, a short 
distance from the water, rises rapidly, leavin g a narrow 
band only of com paratively fl at territory between th e base 
of the hills and th e sea. This circumstance confines all 
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INTERIOR OF STATION 

the traffic between the cities to near the coast, with th e re
sult that the new electric line enjoys an extremely large 
business. W hen formerly operated by steam, trains were 
run every fifteen m inutes, but th e headway of the electric 
cars is now five minutes, each car drawing a trail car. 

T he climatic conditions of Algeria are not particularly 
favo rable to the operation of electric cars. In summer the 
prevailing winds are from the south, especially during the 
season of th e sirocco, and, coming from the Sahara, are 
laden with a fin e dust, which penetrates everything, and, 
getting in the journals of the cars, and, in fact , of all ma
chines, materially shortens th eir life. O n the other hand, 
in winter the country is subjected to almost continuous 
rain s, which , falling with tropical fury, frequently convert 
th e streets into regular rivers. As a resul t, the cars oft en 
have to run fo r a half mile or more in water half a meter 
(20 ins.) in depth . Again, certain parts of the track are in 
constant danger of being undermined by th e sea during a 
storm. D uring the month of March , 1898, the rai ls were 
torn up fo r a distance of more than 100 meters (330 ft.), 
and often the spray from the waves is th rown against th e 
electric cars . 

The profile of the road does not present any remarkable 
features. The steepest g rade is about 4 per cent fo r a di s
tance of about 132 meters (425 ft.). The minimum curve 
radius is 28 meters (91.6 ft .) . 

T he track in th e center of th e city is laid with Broca 
rail weighing from 36 kg . to 44 kg. per running meter 
(72.7 lb s. to 88.9 lbs. per yard) . 
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The ties, which are I m . wide x 0.1 m. deep (39 ins. 
x 3.9 ins.), are of metal and spaced 2 m. (6 ft. 7 ins.) 
apart. They are bolted to the rails and intended to keep 
the gage perfectly accurate. The track is laid on a con
tiimous bed of concre.te with hydraulic cement. 

Outside of the city the company uses a Vignole or T rail 
of 20 kg. perm. weight (40 lbs. per yard), laid on wooden 
ties spaced o.8 m. (2 ft. 7 ins.) apart. The gage is 1.055 
m. (3 ft. 6 ins.), and on a double-track road the distance, 
center to center, is 3 m. (9 ft. I I ins.). 

Each joint is bound with two copper bonds of 8 mm. 
diameter (No. o B. & S.), connected to the rail by conical 
bonding chucks. Every 30 m. (98 ft.) the two rails of the 

paper, saturated with asphalt and protected by a lead 
sheath and outside steel wire armor. In spite of the ex
cessive heat, which in summer is sometimes as high as 
38 deg. C. (IIo deg. F.) in the shade, the insulation of 
the cables has remained in good condition. It is doubt
ful whether a rubber insulating cable would have given 
such good results under the same conditions of tempera
ture. The length of the underground feeders is 7400 m. 
(24,000 ft.), and they were supplied and installed by the 
Societe lndustriele des Telephones, of Paris. Each of the 
six independent sections into which the overhead line is 
sub-divided is protected at the power station by an auto
matic circuit breaker, so that any short circuit on one sec-

VIEWS IN ALGIERS 

same track are cross connected by a wire of the same size. 
On certain sections of a single track where the Vignole 
rail is used, the conductivity of the return circuit has been 
increased by the use of a return conductor made up of old 
rails buried in the soil, and bonded in the same way as the 
regular track. The use of buried bare cables as return 
conductors has not been looked upon with favor by the 
engineers. The return circuit as installed has been satis
factory, and on no part of the line has any difference of 
potential between the rails and the earth of over 3 volts 
been noticed. 

A map of the line is given on the preceding page. The 
station is located at C, which is 8 km. (5 miles) from one of 
the termini. On the entire length of the route, even where 
single track is used, two trolley wires are employed. of 8 
mm. diameter. The overhead system is divided into six 
sections of about 2.5 km. (1.5 miles) each. Three of these, 
viz.: one to two, two to three, and five to six, are supplied 
with separate feeders; in the case of the first two, by 150 
mm. sq. (300,000 c.m.), and in the latter, where the diffi
culty is less, 50 mm. sq. (100,000 c.m.). The other three 
sections have no feeders. In the open country the feeders 
are bare wire, carried on porcelain insulators, but within 
the city they are buried, insulated by a layer of jute and 

tion will not interfere with the operation of the rest of the 
system. The overhead line is constructed for the use of 
the Dickinson trolley, and the distance between the wire 
and the car axle in no case. exceeds 2½ m. (8 ft. 3 ins.). 
About 9.1 km. (5.6 miles) of overhead line is span con
struction, the other 6.6 km. (4 miles) bracket construction. 
All poles, even those in the suburbs, are steel tubes. 

POWER STATION 

Owing to the difficulty in finding a convenient site large 
enough to accommodate the power station and car houses 
together they have been located at different points along 
the line. The station occupies an area of 1600 sq. m. (17,-
200 sq. ft.), of which 710 sq. m. (7630 sq. ft.) are taken by 
the engine room, 550 sq. m. (5910 sq. ft.) by the boiler 
room and coal storage bin, and 340 sq. m. (3650 sq. ft.) for 
the court occupied in part by the cooling plant and the base 
of the stack, which has a height of 45 m. (148 ft.) and an in
ternal diameter at the top of 2 m. (6.5 ft.). In the base
ment under the engine room are located all the feed and 
steam pipes. 

The boilers, to the number of six, are connected in bat
teries of two each, of the French or elephant (bouilleur 
superpose) type. The heating surface for each boiler is 
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100 sq. m. (1076 sq. ft.), and the grate surface is 2.56 sq. 
m. (27.5 sq. ft.). This type of boiler was adopted after 
considerable investigation, as being the best adapted to 
steam generation in any country like Algeria, where the 
greatest simplicity of construction and ease of operation 
and maintenance are necessarily of great importance. They 
maintain the steam pressure very constant in spite of rapid 
variation in the load. The normal evaporation is 1200 
kg. (2640.lbs.) per hour per boiler. Four other boilers of 
the same type are being installed. 

One feed pump of the Worthington type is used, with an 
injector installed as a reserve, each having sufficient ca
pacity for the entire plant. The feed water is taken from a 
well, a sheet-iron reservoir carried under the roof of the 
boiler, or from a cistern with a capacity of 200 cu. m. 
(52,800 gals.). The normal steam pressure is 7½ atmos
pheres. The boilers are guaranteed to 9 atmospheres and 
tested to 15 atmospheres. The piping is of steel and cop
per, and is duplicate. 

The engines are of the simple condensing type, with 
steam-jacketed cylinders, and the cylinder dimensions are 
500 mm. x 1000 mm. (19.7 ins. x 39.4 ins.); they run at 
100 r.p.m.; the steam admission for 100 h.p. is 0.04; for 
200 h.p., 0.12, and for 300 h.p., 0.25. The fly-wh eel has a 
weight of 12,000 kg. (26,400 lbs.), and the diameter of the 
shaft is 20 cm. (7.9 ins.). 

The condensing apparatus is placed in the basement, but 
all valves are to be operated from the engine floor. In 
case of necessity the condenser can be cut out of use and 
the engines made to operate automatically with free exit . 

The air-pumps discharge the hot water into several small 
hot wells constructed between the foundation pillars. 
From there it is taken by a small centrifugal pump oper
ated directly by a steam engine, and pumped to a height 
of 12 m. (39 ft.) into a cooling tower. This apparatus is 
composed of 540 triangular tubes 7 m . (23 ft.) in height 
and surrounded by cloth. They are placed vertically in a 
framework of wood. The hot water, arriving at the top, 
is spread over these pipes, and is cooled by running slowly 
along the cloth. A large zinc tank catches the cooled 
water, which then flows into a cistern, from which it is 
again pumped by the condensers. 

The engines are belted to three six-pole, compound 
wound generators of 200 kw. each, turning at 450 r.p.m. 
The output is 350 amps. at 575 volts. 

The switchboard is of the panel type, and carries auto
matic circuit breakers, ammeters, etc . 

ROLLING STOCK 

The company has in actual service thirty motor cars and 
eighteen open trail cars. The motor cars contain seats for 
twenty passengers and room for eighteen standing pas
sengers. The car body is divided into three compart
ments. The wheel-base is I .80 m. (S ft. I 1 ins.). Each 
car is equipped with two 30-h.p. motors, permitting the 
motor car to draw two open trail cars if necessary. Fully 
loaded, the weight of the entire train is about 20,000 kg. 
(44,000 lbs.). The controllers are of the series parallel 
type. CAR-HOUSES 

The car-houses are situated on the line of route of the 
road, and adjoining them is a repair shop equipped with 
all tools necessary for ordinary repairs, and driven by an 
electric motor-. 

The change from steam to electric traction has been fol
lowed by a large increase in the receipts. The report of 
the system for the month of December, 1898, shows the 
following figures; coal per train-km., 2.150 kg. (7.8 lbs. 
per train-mile); coal, per kw.-hour at the switchboard, 
2.5 kg. (5.5 lbs.). 

The~ Breakage of Car Axles 

BY J. F. THOMPSON. 

Opinion among manufacturers of car wheels and axles 
differs as to whether iron and steel axles crystallize in ser
vice, ~ut, taken as a whole, seems to be against the theory, 
or, at all events, that the cause for failures in street car 
axles is not due to crystallization, but to insufficient in
herent strength. While this cannot be said to have been 
proved, the advocates of the theory of non-crystallization 
claim that if axles break in use and the fracture shows 
crystallization, that the same axles if tested before being 
put into service would have shown the same characteristics. 
It is certainly true that new axles, upon being broken, do 
show a crystalline structure, proving that service is not 
necessary to acquire it. On the other hand, a great many 
axles which have been in use for some time have broken 
suddenly where the fracture, though fresh and bright, 
showed no sign of crystallization. 

It should be remembered that the car axle, when in place 
under the car, with the motor attached, is practically rigid, 
and unlike that under steam railroad cars, because it can
not bend or take up any shock in the middle. When, there
fore, an unusual strain or shock occurs, the break in the 
axle comes at the weakest point, which is sometimes on the 

FIG. 1.-FRACTURE OF FINE STEEL AXLE 

outside of the wheel next to the journal, and sometimes 
on the inside, according to the style of motor used. In all 
cases in the use of steel axles, shoulders and sharp corners 
should be avoided by the use of fill ets as far as possible. 
In many cases the key-way is cut at a point so that it ex
tends up to the inside hub of the wheel, and if the wheel 
is fitted to a shoulder, the axle frequently breaks at this 
point. 

The accompanying engravings, which are full size re
productions of actual fractures of car axles, will give an 
idea of the appearance of the fracture of different kinds of 
axles. In each case the axle has been turned down some
what to admit of breakage, so that the diameter in the en
graving is not that of the original axle. 

Fig. I shows the surface of a broken axle from an elec
tric car. The diameter of the wheel fit was 3-g. ins.; diam
eter between hubs, 3½ ins; diameter of journal, 3½ ins. The 
axle broke back of the hub. A piece of the axle, 15 ins. 
long, could not be broken under a drop hammer of 1850 
lbs. falling 12 ft., although the hammer was reversed sev
eral times . It will be noticed that the grain of the steel is 
quite fine. The material is fair and the axle undoubtedly 
broke because of the shoulder at the back of the hub where 
the axle was turned down ¼-in. smaller than the wheel fit. 
Fig. 2 is a sample of a broken motor axle from a street 
railway company in Pennsylvania. This axle had a 3¾-in. 
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,vheel fit and 3-in. journal and it broke at the end of the 
journal next to the dust guard. It will be noticed that the 
grain of the metal is coarser than that shown in Fig. r. 
F ig. 3 is a sample from the driving axle of a traction en
gine and was 4 ins. in diameter back of hub, with wheel 
seat turned down to 3½ ins. This axle broke back of the 

A great deal could be written upon the importance of 
employing for the purpose of car axles the best material, 
and here, if anywhere, a "penny-wise and pound-foolish" 
pol_icy will tell in the long run against the user of poor ma
terial and small axles . The most economical policy is to be 
generous in the size and material of axles installed, so as to 

FIG. 2. - FRACTURE OF STEEL 
AXLE 

FIG. 4.- FRACTURE OF STEEL 
AXLE 

FIC. 5.-FRACTURE OF HAMMERED 
IRON AXLE 

wheel at the key-way, which was ¾-in. deep. The wheels 
,vere 30 ins . in diameter and the gage of track 3 ft. It will 
be noticed that the grain of the metal is about as coarse as 
that in Fig. 2. 

Fig. 4 is an engraving from a photograph of a new 3¾-in. 
steel ax le. As will be seen the grain of this metal is a little 
coarser than that in F ig. r, but fin er than that in Figs. 2 
and 3. 

F ig. 5 shows a sample of a hammered iron axl e cut from 
a 4-in. diameter journal. I t will be noticed that the frac
ture shows large open crystals. 

It is a well knmvn fact that iron castings will stand a 
better physical test a year or two after they are made than 

FIG. 3. - FRACTURE OF STEEL AXLE 

they will soon after casting. It is claimed that at the time 
of casting, the molecules are disarranged and that it takes 
time for them to readjust themselves . The evidence is all 
in favor of this theory, as observations show that ·where 
chilled cast iron car wheels break in service from other 
causes than wrecks, it is quite early in the life of the wheel. 
It is very rarely than an old car wheel breaks in service 
unless the flange or thread has become worn very thin. An 
examination which has been made of a large number of 
33-in. steam car wheels that have been in service from 
fifteen to twenty years, has shown that they were tough 
under the wheel breaker and were free from cracks or 
flaws, seeming to prove that there is not only no tendency 
to crystallize, but that, if anything, the effect of age is to 
increase the structural strength of the iron. If this theory 
of the readjustment of molecular formation is correct as to 
cast iron, it would also seem reasonable to suppose that it 
holds true also of hammered iron or steel. 

avoid as much as possible any danger of breakage. The 
curves on electric railways are often of very short radius, 
and as most of the axles are driving axles, the entrance into 
these curves at speed may have the effect of twisting off 
the axle, as well as of breaking the wheel flanges. The lat
ter form the soundest part of a wheel casting, as they are 
the drag or bottom side in casting, and any strain in curv
ing where flanges generally break, sufficient to break them 
off, or tending to do so, must cause a severe torsion on the 
axles. 

The axles in most common use are the hot rolled steel 
and cold rolled steel, both of which have shown excellent 
results in service. An effort has also been made to em
ploy hammered iron, which has a number of advocates. 
In iron, fibre is generally considered an indication of 
strength, and to secure this one manufacturer builds up 
iron axles by placing together four or nine bars of 2-in. 
square iron, with a top and bottom piece 4¼ ins.x r in. or 6¼ 
ins. x t in., with corners chamfered to prevent the pile from 
being overheated. This, it is claimed, will avoid heat 
cracks, which are almost unavoidable ·when axles are made 
from square corner piles. The effect of this axle in use is 
claimed to be a freedom from breakage, but in point of 
wear it would probably not have as long a life as a steel 
axle. 

Hollow steel axles have been employed to a considerable 
extent in steam railroad service, but outside of the third
rail roads of the New York, New Haven and Hartford 
Railroad have not been employed in surface electric rail
roading. 

It is a common practice on some roads when pressing 
wheels on axles to leave them wide in the gage, making 
the flange run close to the rail. The object of this is to 
prevent the lateral play of the car as much as possible, and 
the practice is a good one when the tracks are kept in good 
condition, are straight and level and the rail joints are kept 
up well. But the railway manager should remember that 
the practice of a close working flange is severe on the axle, 
as the crowding of the flanges against the head of the rail 
has a constant tendency to bend the axle and wear the 
flanges. Where there is trouble from either of these two 
causes, theory would dictate that in pressing on the wheels, 
a little lateral play should be allowed between the flange 
and the rail. This should be especially followed on a road 
where a small-sized axle is in use, and where the labor and 
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expense of changing th e sizes of axles, reboring gears and 
motor fram e boxes and probably the motor frame between 
the boxes as well, would be so great as to practically pro
hibit any change in th e size of the axle. 

-------+ ♦ +----

Lubrication of Street Railway Car Bearings 

BY J. F. HOBART 

If a revolving shaft is set up in a reservoir of oil after the 
fashion shown in Fig. 1, the shaft will take on film after 
film of oil until the centrifugal force begins to throw th e 
oil off as at A. From three to a dozen films of oil will 
form, according to the conditions . This, as is known, is 
the theory of all journal lubrication . It is mentioned in this 
connection simply because the proper lubrication of street 
railway car bearings has often been prevented through 
defective mechanical factors . If th e sleeves of the car 
journal fit the axle properly, as in F ig. 2, the oil films can 
form on the entire bearing surface, and friction, wear and 
heating are avoided. But sometimes the sleeves of the 
box are a little too small, so that the edges are in contact 
with the axle at B B Fig. 3, resulting in a scraping off of 
the oil films as fast as formed. Grinding, wearing, heating 
and loss of power foll ow. O il loaded with grindings will 
soil the exterior of the box, and, as is often the case. the 
fault will be attributed to the non-efficiency of the lubri
cant. The remedy consists either in providing new sleeves 
u, right dimensions or in turning down the small ones to 
right size. 

Another character of defective work is represented in 
F ig. 4. Here the sleeves are 

of proper sizen ad- n ~ 
MM ~~ 

2 1 

rJa Tg 
3 ~ 8 

GOOD AND DEFECTIVE BEARINGS AND METHOD OF 
TRUING BEARINGS 

Justed incorrectly, as the lower one is not in line with the 
upper. Two scraping surfaces are therefore produced at 
C C, and wearing, grinding, heating, etc., result. This evil 
i.s easily remedied by resetting the sleeves so as to have 
rcpper and lower even. The type of worn bushings, illus
trated in Fig. 5 at D, is a familiar sight to all street railway 
mechanics. The flow of dirty oil , th e rattling of parts, the 
irregularity of motion and loss of power th rough friction 
are the symptoms. Oil films may form readily enough 
on the contacting surfaces, but with one side of the bush
ings gone, as at D, the best lubricants obtainabl e can
not operate to advantage. The onl y remedy is to substi
tute new bushings or rebabhit the box, providing the box 
;s of the l~ind that will permit this operation . The same 
remark is applicable to illustration No. 6, in which the 
top sleeve is worn at E. This is frequently noticed in car 
bearings, and frequ ently can be fi xed by merely putting 
in a new upper sleeve, the lower one being all right. 

Barrel bushings often cause trouble by expanding or 
losing th eir shape through heating . Fig. 7 shows a good 
way to true such bearings. The bearing .,J is h eld by 
means of coned collars, B B, on either side. These collars 
are loose on the shaft D and arc held tightl y against the 
ends of th e bearing by means of steel keys C C. the latter 
being driven into scats cut in ri ght places in the shaft. 
'J he bearing is now in condition for truing in a lathe, as 
th e shaft D can be secured in the chuck. For a cutting 
tool, the form shown in Fig. 8 can be used, which tool is 
,wailablc for truing many round shapes. The form F is 
uf tool steel and is cut out at one side fo1· the cutting tool 

A 

METHODS OF LOCKING NUTS 

ff, and at the other for the straddling tool G. Both tools 
are held in place by means of key.s I I. 

So much depends upon th e adjusting nuts and set bolts 
in street rai lway car journals that a brief discussion of them 
in this connection may be advisable. N ccessarily the 
threads of bolts taper toward the end from which the 
thread was cut, and if the bolt is struck at A, F ig. 9, with 
a hammer, it will be observed that the nut, unless prevented 
by something, will turn a little at each blow. After several 
blows it will be seen that the nut has moved a httle in the 
chrection of the arrow. If the blows are continued, the 
nut will follow the thread and finally drop off from the end 
of the bolt. This tendency is overcome, of course, by 
tightening the nut against something, as the cap of the 
box, for example. Railway men have considerable trouble 
vvith loosening nuts and bolts, owing to the jar. Several 
ways to prevent nuts and set-screws loosening of their 
own accord arc shown n~xt. Fig. IO shows a split-bolt 
t ip. The split part A is cut from an ordinary bolt by 
means of a hack saw. The loose piece assumes the form 
of a wedge and will usuall y prevent the nut from working 
loose. 

The h.vo-nut, or lock-nut form , illustrated in Fig. 11 , is 
too well known to need describing. T he pivo~ed spring 
C, as shown in F ig. 12, has also been empl oyed with good 
results. The spring is set-screwed to the cap of the box 
at D. The head o f the cap-screw is grooved and the spring 
slipped into thi s groove as shown, thus preventi ng' the 
screw from turnin g of its own accord. The divided shaft 
is shown in F ig. 13. The shaft is simply cut down about 
an inch below the seat of th e nut. The sides are sprung 
out a little, and when the nut is in position, the expansion 
of the sides tends to retain the nut in place. The keyed 
form is shown in Fig. 14, in which th e place for cutting 
the key-way is nicely calculated, a;d when the key F is in 
place the nut is firml y secured from turning off. 

A recent compilation in the " Railroad Gazette" places 
th e number of ;i.ccicl ents of all kinds on street railwavs in 
the U nited States fo r the year 1898 at 133; persons killed, 
27 ; persons injured, 378. 
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Motor-Dynamos or Accumulators 

BY .ALTON D. ADAMS 

It has been truly shown for electric car lines long 
enough to make the cost of feeders prohibitive, with an 
ordinary per cent of loss-that an accumulator plant at the 
end of long feeders may be cheaper to install and operate 
than a small additional generating plant. Were the only 
choice in cases like the above, between an accumulator 
plant ~nd an additional station, the battery up to distances 
of ro or 15 miles would in most instances be selected, but 
the fact is that a third means is at hand to produce the de
sired result, and in most cases will be foun d more desir
able than either of the other two; this means is the motor 
generator. . . . 

The accumulator has no power to furmsh an mcreasmg 
pressure in compensation for line loss, and when used to 
maintain pressure at the end of long feeder~ mus! be 
placed at the point where constant pressure 1s desired. 
This isolated position of the battery involves a constant 
outlay for interest on real estate or rent, and fo r attend
ance, though not to the same amount in a given case as 
would a new generating station. . 

The average efficiency of the battery under workmg 
conditions can hardly be expected to exceed 85 per cent, 
so that the line must deliver to the battery I.+ .85 = 1.17 
times the energy required by the car motors. The average 
loss in the feeders between the generating station and the 
battery should be decided according to the cost of copper 
and of power, without regard to the battery, except that 
the loss of energy in feeders will be somewhat g reater, 
their size being the same, when the battery is used, as 1.17 
times the watt hours must be t ransmitted that would be 
required without the battery. T he drop of pressure in 
feeders between the station and battery must be compen
sated for at the station, but this drop, at its maximum, will 
not be so great with as without the battery, because the 
battery furnishes current at times of maximum ? emand, 
being charged at times of minimum demand, the result 
being that the average amperes fl owing th rough the feeder 
is o-reater, but the maximum current less with the battery 
in ~1se. As the battery acts at the time of maximum de
mand it is an addition to station capacity, but an expensive 
one ~s the price of a battery, plus the value of real estate 
on ~hich to install it, is quite a number of times that of 
a dynamo of equal capacity. 

A motor generator must be installed at the station so 
as to raise the bus bar pressure enough to compensate for 
the drop in the battery feeder and to charge the battery. 
The battery at the fa r end of a lon g feeder may be charged 
and discharged alternately during the entire working time 
of the central station each day, or it may be charged only 
during the time of light load and no load on the trolley, 
and discharged during the entire time of medium and 
heavy load. It is also possible to send all of the energy 
transmitted by feeder into the battery and dr3w the entire 
supply fo r the trolley wire from the battery. The plan of 
intermittent charge and discharge will allow the smallest 
battery to be used and give the highest efficiency, as the 
least energy will then pass through the battery, and be 
subject to its loss, and the battery may always be nearly 
charged. I t should be evident from the above that a bat
tery at the far end of a long feeder serves simply to com
pensate for momentary fluctuations in pressure, as it does 
when used in the central station, but cannot supply a 
pressure to make good that lost in the fe eder , a motor
dynamo being necessary for this last purpose. 

Taking a case where the loss is any desired per cent in 
the feeder on the average, with no battery in use, ·it is 

clear that the addition of a battery must lower the effici
ency of transmission between power house and trolley, 
without saving anything in the cost of feeder, the average 
loss in the feeder being at least the same as without the bat
tery, and the battery loss being added to the average feeder 
loss. 

The above facts may be illustrated by the case of a 
long feeder delivering current to the trolley wire at 500 
volts and with a loss in the feeder of 20 per cent at average 
load,' with no battery in use. Since the average loss in this 
feeder is 20 per cent, tht pressure at the power house must 
be 500 + o.8 = 625 volts at average load, and no battery 
in use. 

If the maximum load on this fe eder is twice the average 
load, the pressure loss in the feeder at maximum load will 
be doubled, or (625-500) X 2 = 250 volts, and the press
ure at power house must be 500 + 250 = 750 volt? at 
maximum load. Since the volts lost in the feeder and the 
current or amperes flowing in 1t are each twice as great at 
maximum load as at average load, the capacity of the mo
tor-generator must be four times as great for the maxi
mum load as for the average load. The total power or 
energy lost in the feeder is equal to the ~verage loss! that 
is, the loss at average load, and the maximum loss simply 
serves to fix the capacity of motor-generator necessary. 

Suppose, now, a battery is installed at the trolley end of 
above feeder, and so arranged that all of the energy from 
the power house goes into the battery, the_ average effi
ciency of battery being 85 per cent. Takmg the most 
favorable view for the battery, suppose the average am
pere load on the feeder remains the same as without the 
battery, and that the loss in battery is entirely made up by 
increased pressure at the power house. Since the battery 
is to deliver 500 volts to the trolley with 85 per cent effi
ciency, the pressure at which current is delivered to the 
battery must be 500 + .85 = 582 volts, and the pressure 
at the power house at average ampere load en feeder, 
which is the same as average ampere load without the 
battery, must be volts lost in feeder, plus volts lost in bat
tery plus volts delivered to the trolley wire, that is 125 + 
82 + 500 = 707 volts at power house. The efficiency of 
transmission between the power house and trolley when no 
battery is in use is 500 + 625 = .8, or 80 per cent, while 
when the battery is used the effici ency of transmission is 
500 + 707, equal to 70.7 per cent. 

T he loss between power house and trolley without the 
battery in use is 125 volts, and with the battery 207 volts, 
so that the loss with the battery is 207 + r25 , equal to 
r.65 times as g reat as without the battery. If it is de
sired to put the same total average loss with the battery in 
use, that ' is 207 volts, into the feeder with no battery in 
use the relation between the area and weight of the feed
ers' required for the two cases may be found as follows, 
when A = amperes flowing through feeder at average 
load in each case, L = total length of feeder wire in feet, 
and 1 I = resistance in ohms of a mil-foot of the conductor. 
Then the areas of the feeders will be: 

LnA LnA 
C.M. = 125 and (C.M.), = 207 

LIIA LIIA 
Therefore C.M. : (C.M.), :: 

125 
207 

L11A LnA 
CM.-- = (C.M.), S. 

. 207 12, 

C.M. (125) = (C.M), 207 
(C.M.), 
C.M. 

125 
-=.60. 
207 

That is, if the battery is not used in above case, and t~e 
total average loss of 207 volts that would take pl_ace m 
the battery and feeder combined, concentrated m the 
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feeder, the area and weight of feeder will be only 60 per 
cent of what it would be with the battery in use. Should 
it be desired to maintain the same loss in feeder with out as 
with the battery, the weight of feeder will remain the same, 
and as the effici ency of transmission is So per cent without 
the battery and 70.7 per cent with it , the amount of power 
required in each case when 1000 h.p . is delivered at the 
trolley is with 110 batteries in use, 1000 + .8 = 1250 h.p . 
delivered to the feeder at th e power house, and with the 
batteries 1000 + .707 = 1413 h.p delivered to the feeder 
at the power house. When batteries are used, therefore, 
additional power to the extent of 1413 - 1250 = 163 h.p. 
must be applied to th e feeder, beyond what would be re
'quired without batteri es. Assuming the average power 
to be required during 6000 hours per year and that the 
cost of power is 1 cent per h .p . hour, the yearly value of the 
additional power lost by the use of batteries is fo und from 
6000 X 163 X .01 = $9,780.00 per year. 

As the above computations are based on the assumption 
that all of the energy on feeder from the power house goes 
into the battery, ancl is subject to the battery loss, the re
sults obtained will vary from the above when only a part 
of the energy from the power house goes into the battery 
and the remainder directly into the trolley wire. In case 
but half the energy from power house goes into the bat
tery, the possibl e saviug in copper and 
the extra cost of power above found will 
each be reduced one half. In order to 
maintain a pressure of 500 volts on the 
trolley wire at the end of a long feeder , 
a motor-generator muft be used to sup
ply the entire loss of pressure between 
the power house and trolley, at the 
maximum load, whetlt er a uat tery is 
used or not. The capacity of the mo
tor-generator in any case must equal the 
maximum current in amperes on its 
feeder multiplied by the maximum loss 
in volts between the stat ion bus bars ancl 
the trolley wire. 

either system is the loss of avcrngc load, and though the 
loss flu ctuates more between its highest and lowest point, 
so as to require a larger motur-gl.'nerator without bat
teries than with them, th e system without batteries has a 
smaller m.•eragc fuss, and is more l'fficient or else requires 
a smaller feeder. 

---•♦----

Portable Electric Stone Crusher 

A rapid and economical method of stone ballasting 
track has been in use for some time on the lines of th e 
Scranton Rai lway Company, Pa. Th e method involves 
the handlin g of the stone only once by the use of a portable 
crusher. The general arrangement of the crushing and 
di stributing car is shown in the accompanying engraving. 

A n ordinary single-truck freight car is equipped with 
a trolley pol e, stone crusher and three No. 3, 30-h.p \\Test
inghonse motors-two to operate the car and one to drive 
th e cru sher, tn which it is connected by a 6-m. r1..1bber belt. 
The car is loaded with stone from the quarry, and is then 
rnn to the point of th e track which it is desired to ballast, 
th e track having previously been left with exposed ties. 
T he crusber is then set in operation by means of the sta
tionary motor, and the pieces of stone fed into the jaws of 
the crusher, the broken stone dropping into place between 

fi 

In the case above taken of 125 volts 
lost on feeder, at average load, with no 
batteries, assume the max imum load 
twice the average load in amperes, and 
let A equal th e amperes at average load, 
then the capacity of motor-generator for 
average load is 125 A, and at maximum 
load, with twice th e amperes flowing in 
the feed er and twice the volts lost in it .. 

PORTABLE ELECTRIC STONE CRUSHER-SCRANTON 

the capacity of motor-generator is 2 ( I 25) 2 A = 500 A; 
that is motor-genuators must be four times as large as 
needed at average load in order to maintain pressure of 
trolley wire for the max imum load. 

When a battery ~s used at the troll ey end of above feeder, 
as assumed, the load on the feeder need not 1·ise above the 
average, and if all the energy is sent from the feeder into 
the battery, the total loss of pressure will be 207 volts, as 
computed, and the capacity of motor-generator must be 
207 A, the amperes being the same as with averag1~ load 
and no battery. 

For the assumed conditions, th en, the motor-generator 
without battery must be 500 A + 207 A = 2-41 times as 
g reat as when a battery is used. 

The losses in the motor-generator will be about the 
same wheth er :i. battery is used or not, and while a l;uger 
motor-generator is required when no battery is used, the 
actual energy in kw. hours furnish ed by the motor-gen
erator must be greater with the battery in circuit , and the 
same size of feeder, since th e motor-generator furnishes 
the total loss, which is greater with the hatterv in use. 

It should be l1 eld clearlv in mind tk1t 1l1 e total loss f01· 

the ties as the car proceeds slowly. The c;:i_pacity of the 
car is 6 cu. yds. of stone, and that of the crusher is 50 cu. 
y<ls. in ro hours. The crusher will receive stone 8 in. x 
14 in. The weight of the crusher alone is 7000 lbs. After 
the car has passed the stone is raked into place and tamped 
under the ties by hand. 

---•♦-+----

Changes in Washington, D. C. 

A nnouncement has been made that the stock of the l\Iet
ropoli tan Rai lroad Company and th e Columbia Railway 
Company of \Vashington has been sold to a syndicate or
ganized for the purpose of effecting a consolidation of the 
electric lighting 1Jants of the District of Columbia, the 
gas companies of vVashington and Georgetown, and all 
the street railway lines in \Vashington . 

It is understood the price paid fo r the l\Ietropolitan 
property was in t h, · neighborhood of $4,000,000, and for 
the Columbia abont $1,000,000. It is unclerstnocl the capi
tal stock of th e r,cw combination wil l be not less than 
$25,000,000. 
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LETTERS AND HINTS FROM 
PRACTICAL MEN 

Notes on the Standard Rules and Regulations as Re
ported by the A. S. R. A. Committee, III 

SCHENECTADY RAILWAY COMPANY, 
SCHENECTADY, N. Y., March 19, 1899. 

EDITORS STREET RAILWAY JOURNAL: 
Continuing the comparison and analysis of the "Stand

ard Rules and Regulations" of the A. S. R. A. committee, 
we wish to know : 

Six th.-Are they free from contradictions either within 
themselves or with one another? They are. 

Seventh.-Are they in accordance with g eneral usage, 
experience and observation? This point has already been 
discussed in the previous article (under the third head) and 
sev.eral instances given where they were not. There are 
one or two instances that need a more extended discussion, 
and the first and most important of these is the matter of 
·'Bel l Signals." 

The matter of signals between the conductor and the 
man who runs the car (as he is called the "motorman" in 
the rules under discussion we will call him that) is an im
portant one in a g eneral set of rules, and if only one thing 
were made "standard" that one thing should be the bell 
signals. To a conductor or motorman who serves for any 
length of time on a road or roads where similar signals 
were used, they become::-, language to him ; "two bells" are 
not two separate and distinct strokes on the signal bell
they are the words "go ahead " as plainly as if spoken by 
human voice, and when, for any reason, he has to work 
under another system of sig nals they are me,re confusing 
to him than a command in c1.n unknown tongue. 

To the traveling public, also, the ordinary and most-use<l 
signals become a like language, very ofte1~ influencing 
their actions while boarding, moving around on, or leaving 
a car. Twice within the writer's knowledge has an unfa
miliar signal nearly caused an accident to a passenger 
hearing and misunderstanding it. It may be urged in re
gard to the employee that a proper training of a few weeks 
under the new signals would eliminate the old ones from 
his memory, but the difficulty is that the long observation 
of certain signals becomes more than a memory; it be
comes almost an instinct, and takes a long time to supplant 
with a new system. In a case which occurred under the 
writer 's observation, a motorman who had been trained 
under "one bell, stop at nex t regular stopping point," was 
running on a road where "one bell'' meant " stop instantly." 
H e had been in training over two month s under the new 
signals and yet, at a critical instant, when "one bell " had 
been given him as a signal he involuntarily obeyed the old 
signal, did not stop instantly, and had a 1:.ad collision. 
The same is true of the conductor-upon seeing the need 
of a certain action to be performed by the motorman his 
hand will involuntarily give the signal most familiar to 
him at that nioment. To a lesser extent this principle is 
also true of the other traffic employees and of the traveling 
public, and illustrates the need of a standard and universal 
system of signals on all surface railways using bell signals. 

It may be urged that to have a full and complete set of 
signals that can be used on any road is as impossible as to 
formulate a set of complete rules for the same. Such a 
complete set of signals is not necessary; all that is neces
sary is a set of signals for the "traffic messages" (between 
th e conductor and the driver of the car or train) that are 
common to all surface roa<ls . Special messages, due to 
pernliarities of the <lriving- apparatus or to local conditions 

of track, traffic, or rules, can easily be added m each case
as will be shown later. 

T hese standard signals should be easy to learn and ring, 
should be as simple as possible, and-if it is possible to do 
so-should be so arranged that awkwardly or incorrectly 
given they do not cause delays, complications nor acci
dents. 1 hose requiring instant action should be the very 
simplest and quickest to give and receive, while those re
quiring action not so prompt may be more elaborate, and 
those demanding attention should be in the nature of 
alarms. At the same time there are a few signals like 
'"two bells-go ahead," "three bells-come back," that are 
standard and universal, and will have to be recognized 
and left unchanged even if they somewhat disarrange the 
order and conditions as just noted. 

The actual number of g eneral "traffic messages" neces
sary to be used between the conductor and motorman is 
not very great, and can be easily covered with one, two, 
three or four taps of the signal bell, or with a few repeti
tions or combinations of these numbers. To find out what 
is really necessary in the number of these signals, let us 
see what are the necessary general messages between these 
two employees. 

T he car being stopped, the conductor may require the 
motorman 

r. To start it forward. 
2. To hold it stopped until some other than the regular 

starting signal is given. 
3. To start it backward. 
T he car being in motion, he may require the motorman 
4. To stop it instantly. 
5. To stop it at some pre-determined point. 
6. To get ready fo r a stop (i.e., to shut off motive power 

or to slow down) . 
The car being either stopped or in motion, he may re-

qu ire the motorman 
7. To come to his assistance. 
8. Not to stop for passengers desiring to ride. 
There are, therefore, at the most, only eight general sig

nals necessary from conductor to motorman-three for use 
vvhen car is stopped or stopping, three when car is in mo
or is just starting, and two at any time. F our distinct sig
nals-such as one, two, three or four taps of the bell, with 
a repetition of one of them as an alarm signal, will cover 
the whole ground. As already stated, two of these signals 
are already in universal use and must be considered stand
ard, and there is one that is not standard but should posi
tively be made so, that is the signal for "Stop instantly." 
U nder the "bell signal rules" of the committee we find this 
g iven as "three taps of the signal bell while cat is running." 
T his is the practice of a number of street ra ilways, many of 
them quite large ones , but nevertheless it is 11ot a universal 
one, 11or is it the correct one. It is an undisputed fact that 
it is necessary on any and every surface street railway to 
have a signal that will stop the car as quicklv as possible; 
it is as undisputed a fact that on all such roads such a sig
nal is liable to be a danger or emergency signal. It 
should, therefore, be the signal that is the simplest and 
quickest to give and to understand, that can be given in 
any emergency by any one within reach of the signal cord, 
that will be g iven correctly and in full, even if the signal 
apparatus is broken in 'giving it-and the only signal ful
filling this and all necessary conqitions is that of "one bell" 
-or one tap of the motorman's, driver's or gripman's bell. 
Any other number or combination or repetition of num
bers, given under the excitement of an impending or hap
pening accident may be wrongly given, may be given so 
rapidly as to confuse or mislead the hearer, or may be mis
understoo<l even if given correctly; but the ~ingle "clang" 
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gives no chance for mistake on the part of the giver, nor 
for misconception nor misunderstanding on the part of the 
receiver. In time of danger a convulsive and almost in
stinctive clutch at the bell-cord will give the desired signal 
-even if it breaks the apparatus-where the more elab
orate and unnecessary "three taps" could 11ot be given, 
completed nor understood. 

It has been urged that on surface railways having fixed 
stopping points the use of "one bell" as a signal for stop
ping instantly would make m any unnecessary stops during 
rush hours or at other times when the cars were so crowded 
that the conductor was not easily "get-at-able" by a pas
senger inside the car, as such passenger would be very li
able to give "one bell' when his-or her-desire was only 
to have the car stop at its next regular stopping place. 
This is true, and until the new signals were thoroughly 
standard such a thing would very probably happ\:'11, but its 
frequent occurrence could be easily prevented in many 
ways, and as the proper signal became better known it 
would gradually cease. In any event, its occ11rrence could 
only cause delay; under no circumstances could it-on a 
well-managed road-cause an accident. 

Therefore, with the above signals fixed, the others ar
range themselves very quickly, and the necessary general 
signals from the conductor to the motorman would be as 
follows: 

(1) One bell, while car is stopped, ''Do not start until 
some other signal than 'two bells' is given." 

(2) One bell, while car is running, "Stop instantly." 
(3) Two bells, while car is stopped or directly after one 

bell or three bells have been given, "Go ahead.'' 
(4) Two bells, while car is running, "Get ready for a 

quick stop." 
(5) Three bells, while car is stopped, "Back car." 
(6) Three bells, while car is running, "Stop at next 

regular stopping place." 
(7) Four bells, at any time, ''Do not stop to take on any 

passengers.'' 
(8) A succession of quick single taps, or a continuous 

ringing of the bell, "Com e to me instantly." 
From the motorman to the conductor th e same signals 

will need to have a different m eaning, and from the fact 
that the same signal cannot be used for two different mes
sages (depending on whether the car is stopped or mov
ing), the signals will have to be a little more complex than 
those from the conductor to the motorman. 

The motorman may desire the conductor 
I. To come to him instantly . 
2 . To put on the rear brake or some other saft:ty or car-

holding or car-stopping device. 
3. To shut off the motive power. 
O r he may wish to inform the conductor 
4. That he desires to back the car. 
5. That the motive power is cut off from him. 
6. That uncollected ' fares are on the front platform, or 

have entered car by front door. 
7. That some switch, signal, or safety device, known to 

the conductor and operated by him, is not set or properly 
arranged. 

There are, therefore, at the most, only seven necessary 
general messages from the motorman to the conductor, 
and, as stated, these have to be made up of not on ly single 
signals of one, two, three, or four taps of the bell, but also 
of repetitions and combinations of them. With these facts 
in view the necessary general signals from motorman to 
conductor would seem to be as follows, at .rny time and 
whether car is stopped or stopping, running or just 
started: 

(1) One bell, "Come to m e instantly." 
(2) A succession of single taps or a continuous ringing 

of the bell, "Put on rear brakes (or any oth er safety or 
stopping or holding device)." 

(3) Two bells, "Uncollected fare or fares on front plat
form, or have entered car by front door." This signal to 
be followed by slower sing le taps, giving the r>.umber of 
such fares. 

(4) A succession of two bells, or double taps, thus : - -
- - - -, ''Motive power cut off from me.'' 

(S) Three bells, ''I wish to back the car. " 
(6) A succession of three bells, thus: - - - - - -

- - -, ''Switch or signal or safety device on lint' or track 
not set or not operating." 

(7) Four bells, "Shut off motive power." 
A ny special or local signals can be added to the above 

lists by additional number of taps, or by other combina-
tions of them than those used above. · 

The signals as suggested above are the result of a long 
course of inquiry and observation on this point and are 
believed to be simple, easy to learn, to ring and to under
stand. There is a good reason for each one, and for the 
arrangement as a whole, and the writer would bE> glad to 
have them studied and criticised. 

No attempt has been made to deal with the signals made 
by the alarm, or foot-gong, as signals should never be 
made between the conductor and motorman in this way 
except in a case where the signal bell or bells are broken 
so that they cannot be used, and with a double system of 
bells on each car and with a few feet of bell cord, with 
" patent splicers" in the locker, there is absolutely no occa
sion for this to occur. The specific reason for not using 
the foot-gong as a signal between conductor and motor
man is that the sound of the gong is liable to be so over
powered by outside noises as to be inaudible to persons on 
the car , and the strokes on the gong are also liable, if 
heard, to be confused with those of other cars passing. thus 
leading- to confusion, mistakes and accidents. Outside its 
use a,, an instrument of warning and alarm, the gong 
shonld be used only as a signal to a car behind, in front, or 
passing ; as an acknowledgement by the motorman of the 
receipt of the conductor's signals , and to ask permission 
of the conductors to start the car. For the first of these 
purposes there is 11 0 need of any general or standard set 
of signals, the use of the gong for this purpo::-e will be en
tirely local and special, and can therefore be arranged by 
each road for itself. For the second of these purposes 
the use of the gong should be insisted upon, and should 
be made part of the general rule for "signals ," as follows : 

" He (the motorman) will always acknowledge the re
ceipt of all signals from the conductor by repeating them 
at ouce on his gong, and exactly as received by hi111." 

This not only gives the conductor the opportunity to 
know that his signal has been received and correctly un
derstood, but it lessens the chance .of careless mistakes on 
the part of the motorman-such as receiving and under
standing one signal and put_ting into effect another one
by making him repeat the signal himself and thus bring it 
more clearly to his own attention. It also calls the atten
tion of a car or of vehicles or of pedestrians in front of 
the car to the sig-nals and enables them to take advantage 
of it in crossing, not crossing, or getting off the car track. 
In case, also, that the motorman receives from the con
ductor a signal that it is impossible to obey, or that he 
knoivs is wrong, the reiteration of it on the gong will be 
the best and speediest method of calling the attention of 
the conductor to his mistake. For the third of these pur
poses-that of asking- the conductor for permission to 
start, when for anv reason the motorman has :o topped with
out a sig-nal-a p;rt of the general rule for "sig-nal~" should 
he made to apply to it, as follows: 

"If for any reason the motorman has stopped the car 
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without a signal from the conductor to do -so or if the car 
has been stopped on signal from the conductor, and the 
motorman may desire for any reason to move the car, he 
must in no case start it until he has asked rermission of 
the conductor to do so by ringing on his own gong the sig
nal he desires, and lzas receii1ed that signal fro111 tlze con
ductor." 

The committee has given duplicate rules on this sub
ject (No. 18 for conductors and motormen, and No. 12 

for motormen), but has not included in either the matter 
of asking for the signal by the alarm-gong. vVith the 
gong used for these three purposes, the alarm and warning 
signals should be limited to a succession of rapid single 
strokes for an alarm ·warning, a succession of slow smgle 
strokes when runmng 111 a crowded or narrow street , or 
when turning a corner, and a combination sign;:ii, such as 
- - - - - for a cross-street warning. 

Rule No. IO for motormen reads-''Signals: Before 
reaching a curve th e conductor will signal you by ringing 
your bell twice to go ahead if he has the trolley cord in his 
hand. Should you fail to receive the signal ring the con
ductor's bell twice. If you fail to get the go-ahead signal, 
stop your car until you do." 

In the first place, the cavtion of the rul e is misleading 
and incorrect, as its subject is "curves, " and it has less to 
do with "signals" than many others of the ruies not so 
headed. In the next place, there is absolutely no use for 
such a rule. The "right of way" around curves has been 
defined in a preceding rule, so it cannot be for that pur
pose that this rule has been framed. If it is on account 
of the fact that the overhead work on curves is in such 
bad shape that it necessitates th e conductor hanging on 
to the trolley cord before the car can proceed around it, 
the sooner such road discharges its line boss and gets one 
that will build curves that can be run, the betteL A rule 
is no substitute for proper and correct work, and in such 
a case it is a patch on top of a patch! If the object of the 
rul e is to have the car stop at every curve in order to pre
vent a collision at the end of it, such ohject is an unneces
sary one for a general rule. All curves are n,)t dangerous, 
even on any one road all curves are seldom dangerous 
ones ; Where curves on any roacl are dangerous, it will 
be the special province of that road to make it'i own special 
rules for the occasion- no general rule must try to ex
plicitly cover local conditions. 

E ighth.-Are they reasonable? 
N inth.-Are they just and equitable? 
These two heads will be considered together, as most of 

the rules coming under one come also under the other . 
The eleventh paragraph under ''General Requirements'' 

states that "All employees should make a deposit of at 
least ten dollars for the badge furnished them and twenty 
dollars for cost of uniform." If the idea is to reimburse 
the employer for the loss, destruction or injury of the 
badge, the exaction of a ten-dollar deposit for an article 
,,·orth from fifty cents to a dollar and a half is scarcely 
reasonable, and is certainl y neither just nor equitable. If 
the idea is to make the sum a penal one, it is still less rea
sonable, as any amount beyond the value (_,f the article 
could not be collected bv law. and its retention bv the em
ployer should certainly be resisted by the employee. The 
just and reasonable method is to make the amount of the 
deposit the exact cost to the employer of tht> articles. en
trusted to the care and used on the person of the employee 
-such as the badge or badges. the uniform buttons, 
punch, tickets, transfers, book of rules, etc. Anything 
further than this is unwise, unjust and unreasonable. 
Street railways fight tooth and nail c:1-gainst "exemplary 
damages" when applied to themselves; they should not. 

therefore, make a precedent by trying to apply them to 
their own employees. 

As to the deposit for uniforms, the language of the rule 
does not show explicitly whether the committee believes 
in the railway furnishing the uniform or not. If the 
former is the case the idea is a mistaken one, as it is now 
the feeling of both officers and employees of street railways 
that the employees should always own their own uniforms . 
Leaving aside the fact that the province of street railways 
is the carrying of passengers, mail or freight, and not the 
running of second-hand clothes shops, no employee with 
any self respect likes to be forced to wear the second-hand 
and perhaps misfit uniform of another and mayhap dirty 
predecessor. Every trade necessitates an investment of 
some sort-of time or tools or materials-on the part of 
the person learning it, and the investment made by the 
conductor or motorman is the time given to learn the trade 
and the uniform. For the benefit of itself the employer 
has the right to require that the uniforms in use are uni
for111, and therefore it should prescribe their exact material 
and makeup. For the benefit of both itself and its em
ployees, it should make certain that such !!1aterials and 
makeup are the very best for the purpose, anrl furnished at 
as low a cost as is possible under such conn-;tions. Thi.<
having been done, it has the right to insist that the seller 
of the uniforms be made secure in the payment for them 
and without responsibility to itself; therefore it has the 
right to exact a deposit of the exact cost of such uniform. 
and to pay the seller such cost, thus making certain the fact 
of payment. Further than this it cannot go in reason and 
justice, and further than this it owes the employee two 
other duties in the matter of uniform-one is, not to require 
the investment by the employee in a uniform until that em
ployee's situation with the employer is an assured one; and 
the other is, not to make the uniform so odd in makeup or 
material that it cannot be used as "plain clothes" by the 
substitution of plain buttons and th e taking off of the lace 
or bullion. In speaking of the uniform the cap is. of course, 
not included; its cost is inconsiderable; it is the one very 
clisti11ctive feature of the uniform- in fact, in a crowded 
car it and the cap-badge are the only "outward and visible 
signs" of the employee-and it can therefore be made as 
distinctive as the taste of the employer may suggest, with
out reference to its private use and without financial in
justice to the employee. 

The single paragraph under "Receivers" anrl Ru.le No. r 
under "General Rules for Conductors and Motormen" 
shows that the committee does not believe in the Biblical 
maxim as to serving two masters-this point will be 
touched on later. 

Rule No. 8 under same states that "in case of sickness 
word must be sent to starter at depot by special messenger. 
No telephone or telegraph messages will be accepted." 
There are several very minor reasons why this latter con
dition may be necessary, but they are so minor that the 
unreasonableness and injustice of the rule as a whole-and 
especially of a general rule-are apparent at once. The rule 
should be as follows· "Rule No.-; Absence from Duty.
No con<luctor or motorman will be excused from duty ex
cept his name is posted on the excused list, or except in 
cases of personal sickness. or of severe sickn<>ss or misfor
tune or death in the family. or for othe1 unavoidable cause. 
In G11)' event, he must send word to the starter in such man
ner as to reach him at least -- minutes before his time of 
going on duty, and before he goes on duty again he must 
file with -------- a written statement of the cause 
of his absence and be excused by the starter.'.' 

This makes the matter a reasonable and equitable one. 
Under the rule presented by the committee an employee 
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may have his house burning or burned, his wife in the 
th roes of childbirth or a child at the point of death, he may 
be drawn as a coroner's juro r, detained as a witness, or 
locked up on a mistaken charge, and , under the rule, be 
will not be excused from duty. If he is personally sick he 
must hire a "special messenger" and send "wor<l"-not a 

. written excuse-by him, and all is well . It is true that this 
may cost him fro m twenty-five cents to a dollar, whereas 
a message by a relative, a friend, a fellow-employee, or by 
a neig hbor 's telephone would cost him nothing- but that 
is a small matter to a man who is sick or in trouble, and 
who is earning from a dollar and a half to three doilars a 
<lay. 

U nder 1 he rule as suggested certain specific rt>asons and 
one general one are allowed as an excuse for absence 
without leave. The employee has, however , a duty to 
perform toward the employer, viz.: to notify him of hi s 
fo rthcoming absence in time to enable that ern ployer to 
obtain and place a tem porary substitute to perfo rm his 
duties, and this duty of the employee must be fulfill ed, but 
the manner of fulfill ing it should not be made onerous nor 
unreasonable. To prevent undue advantage being taken 
by the employee of the allowances for absences he is re
quired to present to a specific official a personally written 
and signed reason fo r his absence, thi s specific official to 
judge of the validity of his excuse, to verify it in case of 
doubt, to allow h im to return to hi s duties in case he be
lieves it to be bona fi cle , or to reprimand, suspend or other
wise punish him in case the excuse is not sufficient , valid 
nor true. T he employer is protected in hi s ri ghts and 
dues, the employee is t reated reasonably and ju:;tly. 

H . s COOPER. 
(To be Continued.) 

---♦---
Formula for Train Resistance 

LoNuoN, l\Iarch 4, 1899. 
EDITORS STREET RAILWA Y JO URNAL: 

T he art icle in the February number of the STREET RAIL
WAY J OURNAL on Mr. L un<lie's new general fo rmula for 
train resistance seems to call for some remarks from those 
interested in this subj ect. 

M r. L undie's fo rmula is characteri zed by two marked 
departures from existing fo rmulce. It says (1) that the 
first power of the speed only is involved, an <l (2) that for 
equal speeds the resistance involves a term varying in
versely as the weight of th e train . 

W ith respect to the first; such a radical departure 
fro m the present method of estimating train resistance 
should be substantiated by full accounts of the experi
ments by which such results are obtained, so that it may 
be possible to fo llow the steps by which the conclusion 
is arrived at. Mr. L undie gives two sets of plotted re
sults, (a) twelve po ints being the average of results on a 
21-ton car ," and (b) ten po ints , being a ''seri es of actual 
results, 82-ton t rain ." One would have to know how 
the different experi ments were made, c1 n<l what governed 
the selection of the observations by which the twelve 
points (a) were obtained, before accepting thi s "average" 
as the basis fo r a "straight li ne" law, especially since the 
(b) series of observations <lo not agree with a straight line 
law, and indicate a law involving a higher power of speed 
than the fi r st. 

Mr . L undie may have unpublished results which con
firm his opinion, but those observations which appear in 
the figure referred to in the article do not all ''cluster 
around straight line curves," and do not therefore justify 
the conclusion of the existence of a "straight line" law . 

In fact the (b) series of observations in Fig. I confirm 
the results of prev ious investigators, that a higher power 
of the speed than the first is involved. Those interested 
in this subj ect should examine the speed curves obtained 
by Messrs. Curtiss an<l Pond, and published in the "Street 
Railway R eview" of July, 1896. These gentlemen made 
a series of experiments on the Buffalo & Niagara Falls 
Electric Railway by the "coasting" method, identical with 
that employed by Mr. Lundie. 

\i\Tith respect to (2), the article refers to Mt. Lundie's 
experiments on trains of different weights, without saying 
how the trains in question were made up. It would seem 
that the trains were made up of one, two, three, four and 
fiv e cars, weighing about 20 tons each . If this were so, 
the resistance opposed by the air to the passage of the 
different trains wo uld have an important bearing on the 
results. 

Probably the most reliable experiments that have been 
made on the subj ect of the resistance offered by the ai r to 
the motion of trains are those made by Professor Goss 
of Purdue University, and published in recent numbers 
of the technical journals, e. g., in the ''Electrical Review" 
(London), of Oct. 7 last. According to Professor Goss, 
the resistances offered by the air to the motion of trains 
made up of one, two, three, four and five cars is propor
tional to the numbers 12, 13, 15, 17 and 19 respectively, 
for equal speeds, and varies with the square of the speed 
when the speed vari es. Hence the resistance in pounds 
per ton is much less fo r long, and, therefore, for heavy, 
trains than fo r short , and, therefore, light, trains. Thus, 
in trains made up of one, two, three, four and five pas
senger cars, each 33 ft. long, and weighing 20 tons each , 
the resistances per ton at 20 miles per hour are 2-4, r .2, 
I .o, o.8 and 0.7 pounds respectively. If similar calcula
tions were made at other speeds we should find that the 
longer, and, therefore, the heavier, train had the smaller 
resistance per pound at all speeds. 

It would appear, then, that if l\fr. Lun<lie's experiments 
were made with trains made up of different numbers of 
similar cars, like those alluded to , there wo uld be a dif
ference of nea rly 2 lbs. per ton between a 20 and a IO0-
ton train at 20 miles an hour in favor of the heavy train. 
It is difficult , therefore, to avoid the conclu:; ion that the 
difference in the resistances found by i\Ir. Lundie for 
trains of different weights at equal speeds is not altogether 
due to the difference in weight, but mainly to the varying 
air resistance. 

Speaking generally, it would seem that the second 
power of the speed is involved, at least fo r ai r resistance, 
and that for equal speeds th e variable depends on the size 
and the number of the cars more than on their weight . 

CHAS. A. CARUS-"WILSON. 

The following letter is from the chief engineer of a 
well-known steam railroad company: 

EDITORS STREET RAILWAY J OURNAL: 
I have read M r. Lundie 's formula very carefully, and, 

while it seems plausible, I am not prepared to say that I 
th ink it will give a correct train resistance in all cases. 
I have had so much practical experience with tests fo r 
train resistance that I have about given up any hope of 
a general formula which will cover all cases . I do not 
doubt that Mr. Lun<li e's fo rmula is correct so far as trains 
coasting is concerned, but I doubt very mud: if it will 
apply to the general and very varying conditions under 
which different railroads must operat~. I know of one 
case of a test train where a consolidation engine, weio-hino
about 120,000 lbs., was given its maximum ·loading (;ver ~ 
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long grade of nearly 4 miles, which averaged practically 
I per cent for the entire distance. I have not the figures 
with me to show just how many tons or how many cars 
were hauled in each case, but in the first case we took out 
the heaviest loaded cars we could find, and we will say 
that the engine hauled 700 tons in sixteen cars. Then we 
began to take off some of the h eavily loaded cars, substi
tuting more cars with lighter 
loads, and found that 1 he engine 
would not haul as mally tons as 
it did with the heavily loaded 
train. Then, in the place of the 
light loads, we substituted emp
ties, and we found that the engine 
hauled a still lighter load. This 
went on until we had reduced the 
train loading to nearly 6oo tons; 
but when we came to t2ke off all 
the loads and put on all empties 
we found that the engine would 
haul more than 700 tons. Now, 
this only applies in tha1- one case, =--er---.::!:':.----~ 

and I never saw it in any other ; 
and it is just such things as this, 
which I have never been able to 
explain, and for which I have 
never seen any satisfactory ex-

The hood of the car is braced by a pipe £rom the door 
header to the end of the plank, which runs the entire length 
of the car, on which the trolley bases are fast ened, Fig. 
2. At the end of this plank is secured a rod, which runs 
to th e nose of the plow, where it is attached to a chain, 
which chain leads around a pulley at the nose and over a 
second pulley extended from the car platform to an extra 
brake staff rigging. The wh eel of this staff is elevated 
above the regular brake staff wheel, so as not to conflict 
with it. By winding ::>r unwinding this staff the plow is 
raised or lowered with ease. By this arrangement the 

planation, that makes me doubt 
any general formula for train 
resistance. The condit ions vary 

FIG. 1.-PLAN OF PLOW FIG. 2.-SIDE ELEV A TION OF PLOW 

so much on the different railroads for curve::, , tor grades, 
fo r wind and fo r many oth er things, that I believe each 
railroad, and, furth er than that, that each railroad division 
has got to work out its own train resistance from practical 
trials in order to arrive at anyth:ng satisfactory. 

CHIEF ENGINEER . 

•• 
A Cheaply . Constructed Snow-Plow 

N E \,V P A LTZ AND v\T ALKILL V ALLEY RAILROAD Co., 

NEW PALTZ , ULSTER C OUNTY, N. Y,, 
Feb. 21, 1899. 

ED ITO RS STREET R AILWAY JOURNAL: 

O ur homemade snow plow did such good work in open
ing up our road after the blizzard of Feb. 13 and 14, and 
was so simply and cheaply constructed that I believe the 

FIG. 3.-PLOW COMPLETE 

idea will appeal to other suburban electric road super
intendents. 

The sides of the plow are made of 3 in . x ro in. oak 
planks, two planks high, the lower planks sloping out, as 
shown in Fig. I . The sides are 6 ft. long, and form an 
angle of 90 <legs. at the nose. They are braced by two 6-
in. x 8-in . yellow pine timbers (old ti es) . The back brace 
is provided with angle irons (not shown), which help hold 
the bottom side planks in place; two other ties were used 
for the arms, which are rig idiy secured to th e plow as 
shown. On these arms the plow is pivoted to the car 
body timbers. A header across the arms is so placed as 
to bear against the drawhead of the car, and thus take part 
of the pushing strain . 

nose rises faster than the back, which I find not a bad 
fault, as, when running, if the nose clears an obstacle the 
back portion will ride up over it. 

The wings are of 3-in. x ro-in. oak, 4 ft. long, and are 

PLOW IN USE 

raised by ropes. They do good work in snow up to 3 ft., 
as they may be raised at an angle and slope the bank, but 
are not used in 5-ft. or 6-ft. banks. 

Fig. 3 shows the plow completed. The sides are cov
ered with i-in. sheet steel 3 ft. high (made from an old 
smoke flue). The sh eets were shaped by placing them 
on the track and running one of our 22-ton cars over 
them. The back upper corners are turned over, and are 
braced to the arms of the plow. A plow was placed on 
each end of one of our freight cars, which is equipped with 
four Westinghouse No. 49 35-h.p. motors and Christensen 
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air brake. This car was then loaded with I 5 tons of rai l
road iron, and with it we had no trouble in running 
through snowbanks 5 ft. and 6 ft. high. Our road runs 
along a side bank nearly its enti re length, and we had a 
continuous drift from 3 ft. to 6 ft. high. T he plow opened 
up th e whole road, except a portion in New Paltz, where 
we have a girder rail on which we could not get traction, 
and so had to dig this portion open. The rest of the road 
was of T rail , steam road construction. The accompany
ing photograph shows one of the largest banks the plow 
went through, without using a shovel. I estimate this 
plow saved our company $1,000 during this storm. 

E. E. HAWKINS, Superintendent. 

•• 
Armature Hoists and Jacks 

- MONTREAL ISLAND BELT LINE RAILWAY, 
MONTREAL, Feb. 20, 1899. 

EDITORS STREET RAILWAY JOURNAL : 
I inclose sketches of two very handy appliances used on 

our road. F ig. I consists simply of a pair of light wheels 
on which is mounted a frame carrying a chain hoist . This 
machine is used over the pit in handling motors , arma-

·-

The Man Behind the Controller 

PHILADELPIIIA, March 6, 1899. 
EDITORS STREET RAILWAY }oUR.NAL : 

Observing people who ride frequently in trolley cars 
have, no doubt, often wondered why there should be such 
great difference in the motion of different cars running on 
the same tracks. Sometimes, for example, a car glides 
along so smoothly that newspapers may be read with ease 
and passengers may enter and leave the cars without being 
jostled. At other times the same car (it may be) seems to 
be possessed with a spirit of evil, causing it to behave in a 
most erratic and incomprehensible manner, stopping with 
a violent jerk and starting with a sudden jump. The effect 
upon the unfortunate passengers, at least those hanging 
on to the straps, of this alternate jumping and jerking is 
most un pleasant, and often ludicrous to the observer who 
may have secured a seat. What is the cause of this strange 
misbehavior on the part of the otherwise admirable and 
usually tractable trolley car? 

On one of the main lines of the system in a city which is, 
perhaps, more completely equipped with trolleys than any 
other-at least in the number of miles of tracks, which oc
cupy nearly every street-there are two motormen, one of 
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FIG. 1.- PIT HOIST 

tures, etc., or in transferring motors from one pit or track 
to another . T his takes the place of an overhead crane or 
derrick . Fig . 2 is a hydraul ic pump, and is somewhat 
similar to a pump described in your columns some time 
ago. It consists of a lower table mounted on four flat 
wheels, and an upper rising table lifted by an ordinary 
hydraulic pump. At each corner of the lower table is a 
I-½-in. pipe, which slides inside a 2-in. pipe on the cor
responding corner of the upper table, keeping the two in 
line, and making the table very steady. The pump should 
have a lift of 2½ ft. The tables are of wood, and the entire 
machine is home made, excepting the jack. I may say 
that the jack is removable and can be used for jacking 
cars or any purpose. T he wheels of the hoist are flat, so 
that no rail s are required, and any pit can be served. The 
machine shown in Fig. 2 is all that is needed for the gen
eral handling of such motors as the G. E. moo. With Fig. 
I and F ig. 2 together the G. E. 800 style of motor is easily 
manipulated . 

In shops that are not provided with the necessary 
cranes, etc., these two contrivances will be found to make 
a very cheap and good substitute. C.H. W. 

FIG. 2.-PIT JACK 

whom usually follows immediately after the other, but they 
do not always have the same cars; yet, constant riders on 
the road have learned by experience that a car operated 
by one of the motormen always glides along, in winter or 
summer, so smoothly that the skimming motion is posi
tively pleasurable, while a car operated by the other motor
man often reminds one in its actions of the famous "Swed
ish Movement Cure Apparatus." From daily observation 
of these facts it would appear that the difference in be
havior of the cars, operated by the same electric force, is 
clue to the difference in degree of skill of the motormen; 
in other words, the ''personal equation" is a more import
ant factor in the manipulation of these modern convey
ances than is generally supposed. A well-known mechani
cal engineer has stated that the increased wear and tear 
upon the rolling stock, due to sudden and often needless 
application of brakes, and the waste of electrical energy by 
unskilled or nervous motormen, sometimes equals, if it 
does not exceed, the amount of wages paid to the skilled 
man. 

By the aid of a little "inertia indicator," which may be 
carried in the pocket and rested on the window-sill of a 
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car, some interesting tests have been quietly made during 
the past few months without the knowledge of the motor
men-or even of the company-which will go far to sub
stantiate these statements when they shall have been com
piled into tabular form. 

It is a remarkable fact that in almost all large business 
corporations there appears to be a certain lack of close at
tention to small details such as this, and it has often hap
pened, therefore, that economies and improvements which 
should naturally have suggested themselves to those most 
familiar with the business, have come from outsiders whose 
very unfamiliarity with the details seems to aid them, in 
that they are apparently more observant of such minor de
fects. As an illustration, a single case may be mentioned 
here . 

Some time ago a daily commuter on a suburban steam 
railroad wrote a somewhat humorous communication to 
a newspaper calling attention to the annoyance caused to 
passengers by the constant slamming of the car doors by 
conductors and brakemen in cold weather. Nearly two 
years before that time he had expressed the same views 
politely in a communication to the proper official of the 
company without any notice having been taken thereof. 
Recently, however, several of the cars on this road have 
been equipped with silent air-cushion springs on the doors 
to the great delight of the passengers. 

The conclusion to which this somewhat discursive note 
points is, that it would, doubtless, pay every large corpora
tion catering to public patronage to employ some person 
(perhaps a bright woman) simply to examine into these 
"little things" and to see that every practicable improve
ment looking to the comfort and convenience of the pa
trons should be adopted. It is, in fact , largely owing to the 
introduction of many such little conveniences for shop
pers that the modern department store owes its great finan-
cial success A. E. 0. 

___ _.♦-+-----

Electrical Resistance of Rails 

KIOTO TRACTIO N COM PANY, 
KIOTO, J APAN, Jan. 16, 1899. 

E DITORS STREET R AILWAY JOURNAL : 

Your December issue contains a paper oy Mr. A . D. 
Herrick on ' 'Some F allacies R egarding Electrolysis ,'' 
which I have carefully read over with great interest. 

In this paper he has tabulated some electrical resistances 
of different iron pipes and rails, of which those of rails are 
very useful to me, as well as to those who use their 
track as return circuit. However, I have noticed that his 
resistances of rails are greatly at variance with those which 
I have calculated to show a fair average. 

I mention here my results 111 ohm per moo ft.· 

A 45, lb. rail 
A 50. lb. rail 
A 60. lb. rail 
A 70. lb, rail 
A 80. lb . rail 
A 90. lb. rail_ 

0.01104 ohm a nd sing le track of 45. lb. rails 
0 00!)93 " " " " 50. lb. rails 
0.00828 " " " " GO, 1 b, rails 
0.0070!) 70. lb. rails 
0,00621 80. lb. ra ils 
0.00552 90. lb. rails 

0.00552 ohm 
0.00497 
0,00414 
0.00355 
0,00311 
0.00276 

Mr. Herrick's resistance of single rail somewhat resem
bles that of corresponding single track, calculated by me, 
or, in other words, his resistance is only a half of mine. 

When, several years ago, Mr. J. H. Vail read a paper 
on "The Importance of Complete Metallic Circuit for 
Electric Railways" before the National Electric Light As
sociation (see the STREET RAILWAY JOURNAL for March, 
1894), he gave the following table: 

56 POUND RAIL. 70 POUND RAIL. 

, I 

One R ail. of O ne R a il. of 
Two R a ils . : Two !{ails, 

Si ngle T rack I Single Track 

--------- - - - - - ----- __ _ _ I _ _ 

Area in sq. inches .••••• ····· · -·--
Equal in area to ci rcl e whose d ia m-

eter is in inches ________ __ __ ____ _ 
Equiva lent in cir. mil s to . .. ..••••• 
R es ista nce pe r foo t B. A. unit ., •• • • 
E q~ivale nt to copper resista nce in 

cir. mils .••..• . • •...• __ __ __ .. .. . . 
Equivalent. to copper ro d wh ose 

diameter ts __ ____ ______ _______ __ _ 
Safe carrying capac it y of iro n reek • 

oned a t ½ t h at of copper in 
a mperes . ••••• ____ _____ - --· . • •.. • 

5.4874 

2.G42 I 
6,!J80,00U 
. OOOOOl:H5 

1,1,-:;,ooo 

1.13 

3!JO 

10.!J,48 

3,735 
13,9GO,UOO 
.0000042;? 

2,350,000 

).533 

780 

6.8593 13,7186 

2.!J5 5.90 
8,702,500 17,405,000 
.00000679 .0000033!) 

1,463,000 2,!J26,0JO 

1.21 1.71 

488 976 

N O f E .--In the a bove stat e me nt th e a reas of ra ils h ave been d etermined by use of 
the pla nimeter, Th e ampere capacity o f iron has been based upon tne m ost reliable data 
obtai nable. Th e re; ist ance of iron is t a ken a s 5.68 times tha t of copper. 

This table coincides quite closely with my results . 
These differences, though of only minor importance to the 
subject of Mr. Herrick's paper, are never negligible when 
investigating track resistance and conditions of rail bond, 
etc. I should like to hear from him as to how he got his 
results and to learn whose figures are the most reliable. 

lcHIRO GOTO, E. E. 

l\lR. HERRICK'S REPLY 
The following is Mr. Herrick's reply to this letter: 

NEW YORK, March 25, 1899. 
EDITORS STREET RAILWAY JOURNAL: 

In answer to Mr. Ichiro Goto's communication I have to 
thank him for callmg my attention to the omission made 
in transcribing this table. The resistances given are for 
1000 ft. of singl e track, so for single rail resistance the 
value would have to be one-half that given. There are a 
great many values given for rail resistances, but no ob
servers have as yet considered the element of temperature. 
A good steel rail has a temperature coefficient of about 
0-48 per cent for each degree of centigrade rise. 

The following values have been given for 90-lb. single 
rail for IOOO ft. in ohms: 

B ell ..... ....... . .......... .. ... ..... .. .. ......... 00666 
Goto .. . . ......................................... 00552 
McTigh .. .... . ....................... . ........... 00660 
\ Tail . . .. . ..... . ............. . .......... . .......... 00528 
H erri ck ....... . .......... . ....................... 00521 

The composition of th e rail plays a very important part 
in this resistance. Generally speaking, an increase in car
bon is accompaniec; by a.n increase in electrical resistance, 
but by a decrease i:·i the temperature coefficient. 

ALBERT B. HERRICK. 

•• 
Repair Records in Chicago 

In June, 1897, G. vV. Knox, electrical engineer of the 
Chicago City Railway Company, instituted a system for 
carefully checking and recording all cases of trouble with 
the electrical equipment on the cars of the road with which 
he is connected. The records of these electrical troubles 
are sent in by the conductors and motormen on whose cars 
the breakdowns occur, and Mr. Knox carefully investi
gates and verifies these reports by consultation with the 
barn foreman and repair men. The records are kept sep
arately for each car house, of which there are four, and the 
electrical engineer is thus able to tell not only the dif
ferent kinds of troubles that occur and the most common 
ones, but is also able to tell the relative efficiency of the 
different car houses in keeping their equipments in good 
repair. The following tables contain the records for the 
entire system only, and not for the different barns separ
ately. 

In Table No. r is shuwn the total number of each kind 
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of trouble with electrical equipments reported for the year 
ending D ec. 31, 1898, and also the percentage of each kind 
of complaint to th e total number of all complaints re
ported: 

TABI,E No. I-REPAIRS TO Er.ECTRICAI, EQUIPMENTS. 

Repairs to Armatures .... . ... .. . .... . 
" Controllers...... . . .... . 

Lights .... .............. . 
Wires ..... .............. . 
Brush Holders ...... ..... . 
Rheostats ............. .. . 
Miscellaneous ........... . 
Trolleys .... , ........... . 
Fields . .. ........ ........ . 
Lightning Arresters.... . . 

Total Repairs to Car Equipm ents ... ·I 

T otal l':umbt r 
Cases Reporte<l. 

12 
40 

193 
27 
3 

881 

Per Cent l<'.ach 
Kind R epairs to 
Total tlectrical 

Equipm' t R epairs. 

2-i.6 
5.7 
2.7 

13-.5 
22.2 

1.4 
4.6 

21.9 
3.1 

.3 

I00.0 

double-motor equipments, an 850-kw. General Electric 
generator, a 1275-h.p. Allis-Corliss crnss compound con
densing engine with Allis condenser, and track and special · 
work for 15 miles of track. The latter will probably be the 
heaviest T-rail construction ever laid for electric railway 
service. 

The rail, which is of the A. S. C. E. section, s¾ ins. high, 
will weigh 100 lbs. to the yard, and will be supplied by 
the P ennsylvania Steel Company, in 60-ft. lengths. A 
departure from usual New Orleans practice will be made 
in this track constrl!_ction, wh ich will consist of creosoted
plank flooring, supporting crushed stone ballast, upon 
which will be laid the 100-lb. rails on 6 in. x 8 in. x 8 ft. 
creosoted ties . The T rail special work will be supplied 
hy the Pennsylvania Steel Company, and the girder rail 
special work by the Lorain Steel Company. 

This company is about to order sixty new cars and moo 
h .p. of boilers. The generating apparatus will be installed 
in the Claiborne power station, and a double-track exten
sion will be laid to connect the terminus of the Tulane 

Average number of cars operated 351.9. avenue line with the terminus of the Carrollton line, thus 
TABI,E No. II-AR :-.1ATURE R EPAIRS. 

TYPE A. TYPE B. 

N ATURE OF RE PAIR. T ot al Per Cent T otal Per Cent 
tu T ota l to T otal Number Number Number Number 

TY >E C. 

T o1al Per Ce nt 
to J'otal Number Number 

TYl'K D. 

Pe r Cent 
to T ota l 
Num ber 

T ota l E ach 
Kind 

Armature 
R epairs. 

P er Cent 
Each Kind 
Armature 
Repa irs to 

Cases Repairs on Cases Repairs on R eported. Reported. 
Cases R epairs on Reported. 

T otal 
N umber 

Cases 
R eport_ed, Repairs on 

Same Type. 

T otal 
Arma ture 
Repairs. 

Same T ype. S.une Type. Saw e T ype. 

Turned . .. . .... . ........ . 
-Grounded ....... .... . . .... . 
-Open Circuited ........... . 
Burnt Out ............ ..... . 
Duck Head Off ......... ... . 
-Oil Ring Loose ........... . 
Short Circuited . . . . . . . . . . 
-Commutator Loose ... ... . . 
Bands Off ................. . 
.Shafts Bent .............. . 
Shafts Loose .............. . 
New Commutator ......... . 
Repairs of all kinds to arma-

tures .......•........... 

115 
16 
7 
7 
5 
3 
I 

I 

4 
0 

0 

0 

159 

72 -3 
IO. I 
4.4 
4.4 
3.2 
1.9 
.6 
.6 

2.5 

100.0 

355 86.8 I 17 
19 4.7 20 
16 3.9 27 
7 1.7 19 
0 I 
4 I.0 5 
3 .7 3 
0 2 
4 I.0 2 

.2 
0 
0 0 

409 100.0 198 

59- 1 
IO. I 
13.6 
9.6 

.5 
2.5 
I.5 
I.0 
I.0 
.5 
.5 

I00.O 

45 
3 

2 
0 
0 
0 
0 

0 
2 
I 

55 

81. 8 
5.5 
I. 8 
3.6 

1.8 

3.6 
I.8 

I00.0 

632 77.0 
58 7. I 
51 6.2 
35 4.3 
6 .7 

12 I. 5 
7 .8 
3 .4 

II I.3 
2 .2 
3 .4 

. I 

821 I00.0 

NoTE.-Type "D " motors a re in use on winter cars only and are in operation about h alf as many months in the year a s the other types. 

Table 2 gives the different kinds of repairs made upon making a loop or belt line between the two systems back 
armatures for each of the four different types of motors of the city. 
in use, together with the percentage of each kind of re- •• 

. pairs upon each type of armature to the total number of 
-the same kind of repairs upon the same type, and also to 
the total number of armature repairs. 

Table 3 gives the total number of motors used and total 
number of armatures reported, as well as the comparative 
age of the motors : 

TABLE No. 3-MISCELLANEOUS. 

Type A. Type B. Type C . Type D. 

Total motors used ... . .... .. 129 505 104 
·Total armatures repaired . .. 159 4o9 198 
Numberofvears motors have 

been in use ... . .......... 6 2¼ 4 
H.p. of motors ............. 25 25 30 

-----+~-- --

N ew Construction in New Orleans 

84 
55 

3 
25 

T ota l. 

822 
821 

The New Orleans & Carrollton Railroad Company, 
which has recently purchased all the property and fran-

.chises of the Canal & Claiborne Railroad Company, is 
contemplating some important extensions to its system, 
including not only additions to its power stations, but 
also to its mileage and rolling stock. During the last 
month this company has placed, through its engineers, 
Mesrs. Ford. Bacon & Davis, orders for sixty G. E. IOOO 

New Association in Virginia 

A State association of prominent street railway and 
electrical men was recently formed in Virginia, and will be 
known as the Virginia Street Railway & Electrical Asso
ciation_. Its avowed object is the acquisition of experi
mental , statistical and scientific knowledge relating to the 
construction, equipment and operation of street railways 
and electric plants, and the diffusion of this knowledge 
among the members of the association, with--a-view--to 
promoting the street railway and electric interests, improv
ing the service and reducing its cost; the establi shment of 
a spirit of fraternity among the members of the associa
tion by social intercourse, and the encouragement of cor
dial and friendly relations between its members and the 
public. The constitution provides for an associate mem
bership consisting of manufacturers and dealers in street 
railway and electrical suppli es, engineers and contractors, 
etc. The offi cers of the association are: President, R. D. 
A pperson, Staunton; vice-president, E. R. vVilliams, Rich
mond; secretary and treasurer, H. P. Woodson, L ynch
burg; executive committee, R . D. A pperson, Staunton; 
R. L. Williams, Norfolk ; D. W . F lickwir, Roanoke; H.P. 
Woodson, Lynchburg; E. R. Williams, Richmond. The 
next meeting of the association will be held at Richmond 
May 16, 1899. 
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On A pril 15 the offices of the Street Railway Publishing 
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L IBERTY STREET, New York. O ur new offices oc
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Th e "automobile" has, almost in a day, emerged from 
comparative obscurity to a position of the utmost import
ance in the world of transportation. Until the past year, 
far more interest has been taken in automobile work 
abroad than in America, but now ''operations," both in 
stocks and in physical accomplishments, are on the largest 
scale. Electric vehicle companies and compressed air 
''autotruck" companies, parent and territorial, have been 
fo rmed in N ew York and several of the principal American 
cities, and capital is rushing into these new fields with 
ardor and enthusiasm. Disappointments may be in store 
for over-sanguine investors, but at the foundation of the 
automobile industry lies the indisputable fact that the horse 
power thus sought to be displaced is intrinsically costly to 
a degree such that almost any form of mechanical motive . 
power, even if not theoretically high in efficiency, shouhl 
show an advantage over horses warranting initial and sub
sequent expenditures for experimentation. In other words,. 
it is quite probable ~that the pioneers in this industry will 
make enough money, even with imperfect apparatus in 
original installations, to purchase the new and better equip
ment of later days with furth er profit. 

The possibilities of automobile work, particularly in the 
line of cabs, omnibuses, carriages, etc. , should be regarded 
by street railway managers with close attention, if not with 
concern. Electric cabs in New York have become in
stantly popular and are in constant and pressing demand, 
th e supply being so far totally inadequate for the require
ments . Electric cabs will do double the daily mileage of 
horse cabs. They are under perfect control, running 
~.moothly and silently through the streets , and weaving in 
and out among vehicles far more easily and with greater 
saving of time in blockades than can be done where horses 
are used, and it has been proven possible to equip these 
cabs with batte_ries small in compass, but-powerful enough 
to propel the cab for from 20 to 25 miles. Fi;-esh batteries 
can be placed in cabs within three or four minutes, and a 
new lease of life secured. Finally, th e assumed advantage
of electricity over horses has been, as usual, divided between 
the operator and the public, so that the public is getting a 
service far superior to the old and at a lower price. What 
has not been so far demonstrated, however, is the actual 
amount of this advantage over horses . No figures have 
yet been given out as to operating expenses of the cab 
service, and in the nature of things, some elements of these 
expenses cannot be known for a year or .two to come. De
preciation of the batteries is one of these uncertain ele
ments of expense, and the cost of maintaining the heavy 
and expensive pneumatic tires is another. But, all draw
backs and uncertainties aside, it seems probable enough 
that initial difficulties will be overcome and the industry 
will develop into a profitable one. Street railway com
panies will do well to investigate the· financial opportunities
afforded by a local electric cab service with a view to mak
ing such a service a part of a complete city transportation 
system under their control. One of the principal advan
tages of this action would be found in the possibility of 
greatly increasing the load factor of street railway power · 
stations by operating them at their full capacity during the· 
lighter hours of the day, using the surplus power for charg
ing batteries for the cab system. By this means the cost 
of electric power per kw.-hour output can be greatly re
duced, while a transportation profit far exceeding the 
power profit ought also to be possible. 
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The economical distribution of railway current over 
long di stauces can be effect ed by bqosters, accumulators, 
or the use of polyphase apparatus, ancl with the increase 
in the number of long di stance lin es the question of deter
mining which of the three methods is the most economical, 
under a given set of conditions, is an important one. 
Elsewhere in thi s issue a careful summary of the relative 
advantages of continuous current di_stribution from a num
ber of separate stations and that of alternating current dis
tribution from one central station is carefully considered 
by Mr. Parshall. The particular system studied is that of 
the city of Glasgow, but the same principles can be applied, 
with ce1 tain important modifications, to properties else
where. The relative cost of installation and maintenance 
is carefully considered, but the problem in Glasgow, as 
will be seen from Mr. Parshall's treatment of the subj ect, 
was largely affected by the determination to keep the po
tential drop on the return circuit within a maximum of 
3½ volts, or one-half that allowed by the Briti sh Board 
of Trade. This restricted the distribution from · any 
one station to a maximum of ½-mi le radius, and as 
this limitation does not exist in the United States, 
and as the cost of labor and apparatus is some
what different, the conclusion reached by Mr. Parshall 
would not apply directly to installations in America. 
In an article by another writer in thi s issue, the relative 
advantages of motor dynamos or accumulators is consid
ered, from the standpoint of efficiency. The writer as
sumes the use of both methods of boosting under similar 
conditions, and then draws a comparison between the rela
tive first cost and operating charges of the rotating booster 
and the accumulator booster. The increasing use of ac
cumulators shows, however, that relative efficiency is not 
the only criterion for judging this problem, but that the 
effect of the battery in increasing the load factor, thus re
ducing the necessary station capacity for a given load, is 
a most important consideration. It will be remembered 
that an increase in the load factor with the same output 
not only reduces the first cost of installation, but also raises 
the mechanical efficiency of the station by making the load 
more steady, and thus rendering it possible to operate the 
,engines more continuously at the point of maximum econ
omy. In this connection we might say that the relative 
efficiency of station apparatus, operating under different 
load factors, with the highly varying momentary fluctuat
ing loads which exist in electric railway stations, has never 
been so thoroughly discussed as many of the other prob
lems in electric railroading. We hope in an early issue of 
the JOURNAL to publish some statistics on this subject, 
taken from actual practice, and think that they will throw 
considerable light upon the subject of the possible econ
omy of railway power stations. 

The selection of schedules for high speed city transporta
tion service is not, and should never be a mere matter of 
guess work, or be regarded as one of the incidental prob
lems. It is , on the contrary, tlze one great problem of tlz e 
installation, in comparison with which all others, including 
those of the details of the electrical equipment, are en
tirely subordinate. In order to operate any given propertv 
at a given frequency and a given schedule speed, a certain 
investment is required and certain operating expenses will 
be incurred. In a given range of possible schedule speeds , 

as, for example, ro miles to 20 miles per hour, there will 
be maximum and minimum investments and maximum 
and minimum operating charges. The most careful de
tailed estimates, covering both investment and operation, 
should be made by trained engineers specially delegated 
for this work, and from their calculations when presented 
to the managers should be selected the schedules best 
adapted for the traffic conditions. Without such investi
gation, the electrical equipment of a high speed tran ~porta
tion lin e is a leap in the dark, and if as a result of insuffi
cient study of the problem presented, a schedul e speed be 
selected lower than what is economically possible to ob
tain, the disaster is private as well as public, and is likely 
to be accompani ed with the most serious con sequences in 
the matter of profits, particularly if a shrewd and far 
sighted competition exists, able to take advantage of all 
mistakes. 

The New York Rapid Transit Proposition 

The citizens of New York have reason to regard with 
almost complete satisfaction the proposition just made to 
the Rapid Transit Commission (given in full on page 230 

of this issue) by counsel representing the Metropolitan 
Street Railway interests. For nearly a decade the problem 
of rapid transit in New York has engaged the close and 
anxious attention of the many able citizens on the commis
sion, but their efforts have until 110w been fruitless, owing 
to causes more or less beyond their control, and New 
Yorkers had almost come to despair of any tangible results 
to their labors . 

In the letter transmitting this proposition to the Rapid 
Transit Board, it is clearly pointed out that the reason why 
capital has not hitherto responded to the long continued 
invitation of the city to take the risk of constructing an 
underground road, is that there is not sufficient probability 
that such a road could be profitably operated without sur
face collecting and distributing faci lities. These facilities 
the Metropolitan Street Railway Company alone has, and 
is therefore enabled to make a proposition which cannot 
be duplicated by any other transportation agency, or by 
individual capital. It is also. made clear that the real ob
stacle to rapid transit lies in the congested district in the 
lower part of the city, and by localizing traffic in the streets 
of this district and putting all th rough or longer-distance 
business into the tunn el, the streets may be relieved of 
much of their burden, and better transit even on the sur•
face may be secured. 

It is hard to speak of a plan of this broad and far reach
ing character without en thusiasm. The " Metropolitan 
Syndicate" has given to the people of New York, in the 
last few years, many evidences of largeness of conception, 
breadth of view and generosity of action-qualities which, 
when found in any group of individuals dealing with ques
tions of intense public interest, always bring about the 
g reatest possible benefits to a community. This new proof 
of the ability and acumen with which transportation mat
ters can be handled by those who understand thoroughly 
the financial and operating possibilities, is now superadded 
to the old. Who, in noting the halting and irresolute way 
in which such problems are dealt with in other cities of 
the world, can say that New York-is not indeed fortunate 
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:in having in its service private capital which, while always 
.and necessarily seeking profits for it self, has, at the same 
time, so broad and generous a confidence that the people 
will respond almost immediately to the increase and per
fec tion of transportation facilities, as to warrant enormous 
present outlays, upon which the more or less remote future 
must be called upon for dividends? 

From an operating standpoint, the keynote of the entire 
plan lies in the specification of a ten-cent fare for express 
service, and from the public standpoint, the justice and 
wisdom of granting this concession cannot be for a mo
ment denied, fo r not only are the express trains, as defined 
in the proposition, to be run at schedule speeds of from 20 
to 30 miles an hour, which is extremely costly work, but it 
will always be within the option of the intending passenger 
to choose a five-cent fare ride over the sam e distance as 
that covered by express trains, and at an average speed 
which will doubtless be at least one-third greater than are 
the present ::\lanhattan schedules . l\Ioreover, the total 
traffic will be better distributed between express and local 
trains than is the case on the New York elevated roads at 
present, since those who can better afford to pay the higher 
price fo r '' first-class" service may do so and leave better 
accommodations in the local trains for those who must 
use the latter perforce; and finall y, the express train pas
senger has the privilege of using the surface cars, without 
additional charge, for reaching his very door. 

It is now a part of the settled policy of the State of New 
York as expressed by general legislation to grant street 
railway franchi ses for twenty-five years only. It is ob
viously impossible to impose any such conditions upon an 
enormously costly enterprise of this character, and we feel 
that inasmuch as the Metropolitan Street Railway fran
chises are in themselves practically perpetual, having been 
g ranted many years ago before the passage of the general 
legislation just referred to, and inasmuch as almost the 
entire value of th e proposition depends upon the surface 
connections with the Metropolitan Street Railway Com
pany, the demand on the part of the latter for a perpetual 
franchise is not unwarranted, and will be favored even by 
t hose who are ordinarily opposed on principle to grants 
o f this general character. The quid pro quo offered to the 
ci ty is worth some sacrifice to obtain, and no alternative 
offer of equal advantage from other parties is a possibility. 
New York has sighed for rapid transit through so many 
years, that now when it is actually within reach on an 
equitable basis, it is inconceivable that it should be rej ected 
o n more or less theoretical grounds. 

One other feature of the proposition, that of securing to 
the tunnel company and its lessees the right to use and 
lease what are practically subway rights, has excited com
m ent and a little adverse criticism on the part of the press. 
I t would be absurd to refuse this right, however, not only 
because by placing pipes, wires, etc., in a tunnel of this 
character, the best interests of the city are served; not only 
because the transportation profits, pure and simple, are 
problematical, as has been shown by the reluctance of capi
tal to make to the city any proposition for the building of 
such a tunnel line, and therefore collateral profits should be 
permitted when n_ot interfering with the city's best in
terests; but al.so becat)se the financial interests which are 
making this rapid transit proposition to the city are. owners. 
of practi_cally . all the high tension subway rights so far 

given in the city, and have presumably a further right to 
construct new subways irrespective of that to be conferred 
upon the tunnel company. 

The many complicated and important engineering prob
lems which will be raised in this new transportation in 
New York city will be of widespread interest to the en
gineering public. The press of New York has done no 
more than justice in saying of the management of the Met
ropolitan Street Railway Company that the general public 
knows how well and quickly it carries through its work, 
and the fact that, doubtless after most careful estimates by 
its engineers, it is proposed to complete the four-track tun
nel south of 104th Street, together with the three-track 
west side branch north of that street, in thirty-six months 
from the time that the franchises are perfected, is a com
mentary upon the possibilities which lie in thorough or
ganization for the accomplishment of a ziven end. It is 

. evident that there will be work in New York city for all 
who want it within the next few years. 

The new rapid transit plans for New York city leave the 
present elevated railway system in a peculiar position. 
Hitherto its principal claim upon traffic has been its ability 
to carry passengers over the longer distances in the city 
with a decided time saving. Now its aggressive rival, the 
Metropolitan Street Railway Company, proposes to enter 
into competition with it for this class of traffic on a basis 
which can hardly fail to be effective. It cannot hope to run 
express trains on its elevated strncture as rapidly as the 
underground express trains, it cannot hope to run its local 
trains faster than the underground locals, and it will have 
no collecting or distributing agencies on the surface unless 
it should acquire, or be acquired by the Third Avenue Rail
road Company. It will still carry passengers, and many 
millions of them, and it still has its future destiny measur
ably within its own hands, though within far narrower 
limitations than ever before, but consummate wisdom and 
ability and a complete change of attitude toward the pub1ic 
will be necessary if even moderate financial success is to be 
attained. It has as competitors those who believe that more 
money is to be earned by increasing gross receipts than by 
reducing operating expenses, and to this end the best pos
sible service of the public is none too good. If, as has been 
reported, it is not the intention of the Manhattan Company 
to greatly increase its present schedule speeds when elec
tricity is adopted, but to depend more upon making a sav
ing in operating expenses upon but slightly faster 
schedules, the Manhattan Company is out of the race and 
will remain so. If, on the contrary, it will wisely determine 
to give to the people of New York an elevated railway ser
vice such as has never before been seen in any city, there 
is some chance that a large proportion of the city travelers 
will prefer a ride in the air to the "hole in the ground." 

Announcement was made last month of the incorpora
tion at Trenton of the Consolidated Street Car Company 
with :i. capital of $18,000,000. It is said to be the com
bination of a number of the principal builders of street cars 
in the United States, and seems to be a confirmation of the 
rumors, which have been persistent during the last few 
months, that several of the builders of street railway cars 
were contemplating a general consolidation. The names 
of the companies -whose properties will be acquired by the 
new corporation have not yet been made public. 
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Gross Receipts Per Capita and Per Mile of Track in 
the Principal ~American Cities 

The accompanying table has been carefully compiled, 
with a view to showing the comparative patronage by the 
peoples of the principal ci ties of the United States of their 
street railway systems. The tabl e covers the population 
served, the miles of track, the gross receipts, the gross re-

===============------~~-----~-======= 
S T REET R A ILWA Y SYS TEM S. 

NAME OF C IT Y. 

New York City
Man!zattan and Bronx. 

Population 
Served. 

Elevated Lin es ..... } I 
Surface Lines . . . . . . 2,156,000 8 

Total . . . . . . . . . . . . 9 
Brooklyn. 

Elevated Linesf. ... 1 3 
Surface Lines . ..... ~ 1,197,000 4 

Total ............ J 7 
Queens. 

Surface Lines....... . 128,000 
· Richmond. 
Surface Lines . . . . . . . . 65,000 

New York City. 
Elevated Lines ...... 1 
Surface Lines .... ... ~ 3,546,000 

Total ..... , ...... J r6 

Chicago-
Elevated Lines ..... 1 3 
Surface Lines ...... f- 1,875,000 7 

Total ............ j ro 

Philadelphia .......... . 1,250,000 3 
Eastern Massachusetts .. 1,250,000 39 
Boston .......... ....... a 788,000 3 
St. Louis ............... a 675,000 IO 
Eastern New Jersey ..... d603,ooo rr 
Baltimore...... . . . . . . . . 600,000 r 
Pittsburg-Allegheny ... ad528,ooo 15 
Cleveland and Suburbs.. 520,000 7 
Minneapolis-St. Paul .. a 405,000 
Cleveland City.... . . . . . . 400,000 2 
Buffalo and Suburbs.... 400,000 q 
Detroit... . . . . . . . . . . . . . . 365,000 2 
San Francisco . . . . . . . . . 350,000 7 
Lynn .................. e 319,000 
New Orleans............ 300, 000 7 
Milwaukee ..... , ....... a 280,000 
Providence ............ a 280,000 
Washington ..... . ...... b 275,000 IO 
Louisville. . . . . ........ a 275,000 r 
Montreal........ . . . . . . 250,000 r 
Troy-Albany. . . ...... a 224,000 4 
Kansas City, Mo ....... c 200,000 
Indianapolis ............ c 194,000 
Rochester .. ...... ...... a 190,000 3 
Toronto . . . . . . . . . . . . . . . 180,000 
Denver............. . . . . 167,000 
Toledo ................ c 145,000 r 
Worcester .............. a 138,000 I 3 
Columbus, 0 ........... c 135,000 
Syracuse ............... 130,000 3 
Scranton. . . . . . . . . . . . . . . r 25,000 

2
r / 

Albany.... . . . . . . . . . . . . a 124,000 
Atlanta . . . . . . . . . . . . . . . . 123,000 2 
Fall River.... . . . . . . . . . . I02,ooo 
Richmond..... . . . . . . . . roo,ooo 2 
Nashville .............. c IOo,ooo 
Troy . .................. a roo,ooo 2 

$ $ 
109 9,183,542 84,252 
36S 16,044,332 43,597 
477 25,227,874 52,9IO 

75 2,48 r, 730 33 ,090 
412 8,522,142 20,6S4 
487 r r,003,S72 22,597 

92 

59 
r,II5 

491,969 

293,004 
37,016,719 

5,347 

4,966 

$ 
4.26 
7.44 

I I. 70 

2.07 
7. I2 
9.19 

3.86 

4.51 

184 
931 

l,II5 

1 I ,665,272 
25,351,447 
37,016,7 19 

63,397 3.29 
2 7, 229 7.14 
33,199 I0.44 

70 2,766,982 39,529 
625 [2,347,121 19,739 
695 r5,r14,ro3 21,747 

484 rr,452,999 23,663 
894 12,330,666 13,793 
349 9, ro6, ro8 26,091 
302 5,836,242 19,324 
4co 4, 863,897 ro, 216 
354 4,020,900 11,357 
390 4,351,694 rr,160 
330 3,386,000 ro,261 
230 2,I4'i,000 9,327 
204 2,927,000 14,348 
300 2,276,546 7,590 
163 . I,597,666 9,S03. 
273 4,841,284 17,733 
154 1,431,936 9,299 
187 2,2 19,089 II,867 
158 I 1,761.500 11,152 
140 r,776,695 12,693 
17S 2,198,277 12,348 
140 I 1.297,394

1 
9,264 

85 6"' r,342,3 o 15,792 

13
94

6 1 

r,198,047 12,745 
r,942,852 14,287 

IO0 978,964 9,790 
105 835,190 7,954 1 
uo 1,210,618 u,ooo 

99 
96. 
64 
6 r 
35 
49 
85 
34 
66 
47 
45 

921,998 
761 ,520 
680,173 
482,243 
383,727 
647,943 
497,733 
306, rr5 
561,906 
493, r86 
550, I04 

9,313 
7,932 

10,628 
7,905 

Io,963 
13,222 
5,855 
9,003 
8,514 

10,493 
I2, 224 

r.48 
6.59 
8.06 

9.16 
9.86 

rr.56 
8.65 
8.07 
6.70 
8.24 
6. 5·1 
5.30 
7.31 
5.69 
4.38 

13.83 
4-49 
7.40 
6.29 
6.34 
7.99 
4-7 2 

5.37 
5.35 
9-7 2 

5.05 
4.40 
6.73 
7.50 
6.35 
5.52 
5.0.:i 
3. 71 
3.o7 
5- 2 3 
4.04 
3.00 
5.62 
4.93 
5.50 

a Includin g suburOs reaLhed by ::,tree t tail wa y liues w h n!:>e g russ re ceipt s are give n · 
b Estimated. c Princ ipal sys tem. d Population pa rtly estimated, e Comp rising 
populations o f twenty-one cities and towns tributary to the citi es of Lynn a nd Hoston. 
./ Includmg receipts, mi leage, e tc., of New York and Brooklyn Bridge, 

the different cities, and are usually based on some form of 
local census taken for police, school, or taxation purposes. 
Judging from past experiences, however, it is more than 
probable that next year's national census will show that 
these estimates are somewhat too high in many, if not in 
most instances. They are, however, the best figures ob
tainable at the moment. 

vVhere a city street railway system can be isolated 
from its suburban connections, the population of the 
city a. lone and the mileage and receipts of the city sys
tem are g iven. In many cases, however, city lines op
erate in the suburbs also, and wherever this occurs the 
population of the suburban cities and townships con
nected by street railway lines with the principal city, 
together with th e mil eage and receipts of all suburban 
line:, di stinct from the central system, are also included. 
T he number of street railway systems included in the 
group uf cit ies is given in the third column. 

"Miles of track" means total track mileage, counting 
one mile ·of double track as two of singl e, and including 
sid ings, turnouts, etc. 

"Gross receipts" means in nearly every instance re
ceipts from passengers only, but occasionally it has 
been fo und impossible to separate the passenger re
~eipts from the receipts from operation, which are 
slightly greater than the passenger receipts. 

A2, street railway mileage and receipts are both the
oretically functions of population, the cities and groups 
cont;:,.med in this table have been arranged in the order 
of their population, the largest ci_ty of all , New York, 
being first in the list. By this means the peculiarities 
and apparent inconsistencies of the statistical results 
are lluite clearly brought out ready for explanation. 

T:1e largest gross receipts per capta are obtained by 
the street railway systems in the fo llowing cities and 
groups: 

Gross receipts 
Population. per capita. 

San Francisco . . . . . . . . . . . . . . . . . . . .. . 350,000 $13.83 
New York (Manhattan and Bronx) ... 2,156,000 1r.70 
Boston (and immediate suburbs) ..... 788,000 11.56 
Greater New Yark .................. 3,546,000 1c-44 
Eastern Mas3achusetts .... ........... 1,250,000 9.86 
Kansas City (principal :,ystem)... . .. . 200,000 9.72 
Philadelphia ......................... r, 197,000 9- 19 
New York (Brooklyn Borough! ...... 1,250,000 9.16 
St. Louis . . . . . . . . . . . . . . . . . . . . . . . . .. . 675,000 8.65 
Pittsburg-Allegheny . . . . . . . . . . . . . . .. . 528,000 8.24 
Ea~tern New Jersey. . . . . . . . . . . . . . .. . 603,000 8.07 
Chicago .. . .... ...................... 1,875,000 8.06 

The largest gross receipts per mile of track are shown 
by the systems in the following cities and groups: 

New York (Manhattan and the Bronx) ............... $52,9ro 
New York (complete) ............................... 33,199 
Boston .............................................. 26,091 
Philadelphia ......................................... 23,663 
New York (Brooklyn Borough) ...................... 22.597 
St. Louis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,324 
San Francisco ....................................... 17,733 
Montrea l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,792 
Eastern New Jersey .................................. ro,216 

Strange to say, New York city, though by far the 
largest in the country, does not lead the list in point of 
gross receipts per capita, but this honor is reserved for 
San Francisco, which shows $13.83 percapita, as 

ceipts j_)er mile of track, and the gross receipts per capita 
served. 

It is most difficult to obtain reliable figures of the popu
lation between census years, and the accuracy of those 
found in this table is by no means guaranteed. They are, 
in most instances, g iven on the authority of the Mayors of 

against $10.14 for Manhattan and the Bronx. O n investi
gation it is seen that San Francisco has a very heavy 
density of traffic as compared with other cities of about 
the same size, but has a much greater mileage in propor
tion to its population than has New York. It is evident 
that the people of San Francisco are liberal in their patron-
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age of ~he street railway system, and it is also a fact that 
while the traffic density in Greater New York is very large, 
there are immense areas of comparatively unsettled terri
tory still to be served by street railways, and in spite of the 
great traffic density on the existing lines ($33,199 per mile 
of track), especially in the boroughs of Manhattan and 
the Bronx ($52,910 per mile of track), much more mileage 
is needeci in Greater New York, and the city transportation 
systems are destined to show much larger gross receipts 
per capita. 

In the boroughs of Manhattan and the Bronx, New 
York -:ity, the elevated lines obtained (during the year 
ending June 30, 1898,) 35.4 per cent of the total traffic, 
leaving the remainder to the surface lines; in the same 
financial year the elevated lines of Brooklyn carried but 
22.5 per cent of the total traffic. In both instances the re
turns for the present year now being made will doubtless 
show :1 considerable diminution of the percentage obtained 
by the elevated railways, with increasing competition from 
the surface lines. In Chicago the elevated lines are ob
taining 3 r .5 per cent of the total traffic, a decidedly good 
result considering the different conditions under which 
they are working. 

The ['eventy cities and towns of the "Eastern Massa 
chusetts group" are earning as a whole $9.86 per capita, 
an extremely large figure considering lhe extent of terri
tory covered and _ the excellent service given by competing 
steam railway suburban lines in this territory. It will be 
seen, however, by comparing the figures of this group 
with those of Philadelphia, which has a population almost 
exactly equaling that of "Eastern Massachusetts," that 
these large gross receipts per capita are due to the im
mense mileage in the area, and 110 1 to density of traffic on 
that mileage, the results per mile of track being for 
"Eastern Massachusetts" but $13,793, as against $23,663 
in Philadelphia, and the track mileage being nearly doubl e 
that of Philadelphia. It is almost equally remarkable that 
metropolitan Boston, which includes the city proper and 
about a dozen cities and towns immediately surrounding 
it, should have larger gross receipts per capita than Phila 
delphia, but as a matter of fact the 1.erritory contained 
within P hiladelphia city limits is not greatly different in 
character from that of Boston suburbs, except that there 
are no such large population centers in the former as are 
found, for example, in Cambridge, Somerville, etc. , in the 
latter. 

The g reat manufacturing district which contains Pitts
burgh, Allegheny and many small townships, has almost 
exactl y the same population as is found in Cleveland ancl 
suburbs, but the character of the district is far different , 
nearly ~ 11 the manufacturing interests being in and about 
the city proper of Cleveland, while in the Pittsburgh dis
trict they are scattered over the entire area of the group. 
The Cleveland suburbs are largely residential in character, 
and are situated at considerable distances from the city. 
For these reasons it is not surprising that in the Pittsburgh 
district the street railways should earn $8.24, as against 
$6.51 in the Cleveland district. San Francisco, New Or
leans, 'N ashington and Denver are earning considerably 
more ?er capita than Detroit, Milwaukee, Providence, 
Louisville, Montreal, Indianapolis and Rochester, cities 
of approximately equivalent size5. Some of the reasons 
why San Francisco shows its remarkable earnings have 
already been given; another is the conformation of the 
city, which is peninsular in character, with the business 
district at one end of the peninsula and the residential and 
pleasuring sections far removed therefrom. Toledo 
stands out among nearly all the cities of its size as having 
large receipts per capita, but its receipts per mile of track 
are not extraordinary. 

The effects of overbuilding of track are seen in the low 
receipts per mile found in Detroit, Rochester, Syracuse 
and Atlanta, and the smallest receipts per capita in the 
entire list are obtained by the street railway systems of 
Fall River, Scranton and Syracuse. 

Rapid Transit in Dense Centers of Population 

BY JOHN LUNDIE 

The following important maxim has been well borne out 
by repeated experience-"Increase of good transportation 
facilities will carry with it its own traffic in a populous 
district." 

An instance of the truth of this maxim might readily be 
appreciated by a study of the suburban traffic of the Illi
nois Central Railroad Company at Chicago. The south
ern part of the city of Chicago has within recent years 
been practically honeycombed by electric street car lines. 
In addition, the South Side Elevated Railr<)ad has also 
been an important factor in seeking South Side traffic. 
Both the street car lines serving the territory near Lake 
Michigan and the elevated road have given remarkably 
good service, and as a result have obtained a traffic com
mensurate therewith . Notwithstanding, however, this ap
parent inroad on territory ::,erved by the Illinois Central . 
Railroad, the mburban traffic of this road has continued 
to show a healthy increase. The reason for this has been 
that the management of the roarl. has been alive to the 
exigencies of the situation, and has given a service at all 
times second to none. This by way of illu ;tration of the 
above maxim. 

In contrast to development of traffic by increase of good 
transportation faciliti es there could readily br~ pointed out 
numerous instances of loss in traffic by transportation com
panies through neglecting to recognize the needs, if not 
the rights, of the traveling pubiic, by the short-sighted 
policy of restricting transportation faci lities nn the slight
est indication of traffil'.. being diverted to otl •er channels, 
intending thereby to reduce ·expense so as to make a good 
financial showing in spite of the reduction of traffic. 

Transportation service and traffic are mutually interde
pendent. Primarily, a service ought to be suited to a 
known or expected traffic, and thereafter the '.'"ervice ought 
to be conducted in such a manner as to seek and hold the 
appreciation of its patrons. Then the traffic will react on 
the service, and will justify its continued improvement by 
healthy increase. 

Short-haul and long-haul traffic are only comparative 
terms; but whether the terms be applied to traffic on a 
trunk line or to that within the comparatively short dis
tances covered by rapid transit lines in or near a great 
city, the principles governing the handling of short and 
long-haul traffic remain practically the same. Passenger 
traffic in a gre:-it city naturally follows the lines of least 
resistance. Thus, a passenger going only a !:hort distance 
will almost invariably prefer even a comparatively slow, 
frequent street car service to that of an elevate-i. road. Re
luctance to undertaking the effort of climbing an elevated 
railroad stair, or the effort involved in consulting a time
table and waiting for a train, readily explain why short
haul traffic naturally becomes tributary to stret>t car sys
tems, even though priv:1te right oi way syskms may see1T!_ 
equally convenient. 

From the standpoin~ of a tran.;;portation , ompany the 
value of a service is its ultimate net revenue. This, how
ever, is wholly dependent on the traffic which it is able to 
secure from the travelmg public. 

From the standpoint of the traveling public the induce-
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ment to use any service is dependent, primarily, upon four ~ 
principal conditions, viz.-fare, frcquc11cy, co111,fort and 
speed. 

Comparing, for example, the street car lines and the ele
vated lines in New York City, it is at once noted that they 
have corresponding elements of fare and frequency. The 
element of comfort (which is an important 011e) might be 
said to be in favor of the elevated, but this is offset by the 
objection to stair climbing. Thus, it woulu appear that 
the elevated service ln .s no ,:dvantage whateve~· over the 
street car service in the elements of fare, frequency, or 
comfort; so th:1t there remains only the element of speed 
in its favor. Unfortunately, especially at tirn (s of heaviest 
travel-morning and evening--the speed of the elevated 
trains is so reduced a~ to tell severely against patronage 
which would otherwise belong to 1he service without ques
tion. 

W ere there only a few distinct centers of traffic di stribu
tion within the territory served by the elevate<l roads in 
New York City, so-called "express" service might secure 
and retain long-haul ti affic. The centers of distribtttion, 
however, are practically scattered along the whole lengths 
of the lines. 

"Express service" is c nly a relative term. As a matter 
of fact, all elevated se1 vice might be desigri ated as "ex
press" when compared with that of street c~•rs. Stations 
on such lines are, or becom e, centers of distribution, and 
if the traveling public is distributed along a g iven lt>ngth 
of the line with fair uu:formity, the mistake must not be 
made of cutting out frequent stops without due justifica
tion; otherwise, the stree t car service will a1 tract an un
due proportion of longer haul traffic on th "" principle of 
its being the direction of the least effort to the passenger. 

In seeking an advanced solution of the rapid transit 
problem in New York, it is to be feared that the question 
of competition between transportation companies is apt 
to unduly govern prog ress. The maxim hefore quoted 
as to " increase of good transportation facilities carrying 
with it its own traffic in a populous district" would be 
found to be a more certain guide to success in considering 
the interests of both the transportation companies and the 
public, than by simply watching "the other fellow" and 
trying to do just a little better thaE he is doing. 

Street car service and high speed service ought to be 
complementary m~tead of antagonistic, and whether the 
lines are owned by different corporations or t y the same, 
there ought to be but one policy, viz., that of offering un
questioned transportation facilities on both classes of 
service. It bemg understood that elevat -:>d or similar 
service is essentially for th-: handling of rnmparatively 
long-haul traffic, such service to be successful must cater 
to the appreciation of i:s patrons. It may be said broadly 
that the only excuse for the existence of an .,Jevated struc
ture is the pos~ibilitie :o which it presents for high speed. 
Such possibilities do not exist with street cai s. It is thus 
apparent that ~peed is the 01:e prerogative 0£ the elevated 
lines, or of lines havinr a private right of \\ ay, and it is 
by virtue of this element of speed that such services may 
expect to retain or increase the traffic naturally tributary 
to them. 

Rapid transit is the most impo1iant element in the build
ing up of a residence territory comparatively remote from 
a business center. Were th e owners of property in an out
lying district 1he own('::-s of 8 railroad they ,~ould not af
ford to do otherwise 1han adopt the highest practicable 
rate of speed c n the line, as, by so doing, the values of 
property would be t'1ereby increased. approximately in 
proportion to ~he speed, seeing that outlying points would 
thus be virtually brought jmt so much nearer to the husi
ness center. 

There is naturally a. physical limit to the speed which 
can be made over any line, with given stat;0n distances, 
gradients, curvature, or other restrictions to free running, 
whether such restrictions be natural or arbitrary. A 
change of motive r,ower is not by any means per se a pan
acea for the loss uf traffic by express lines of transporta
tion which have lost the right to the term express, unless 
such change of motive power should conducf- to improved 
service. Thus, to ope-rate devated lines electrically on 
the schedule rates of re.nning existing with steam opera
tion mig ht be rather an apparent than a real e-.:onomy, and 
might readily illustrate the remark heretofore made as to 
attempting to reccup lost traffic by reduction in expense, 
instead of by improvement of the service. Operation elec
trically, after the novelty of the thing had wurn off, could 
not of itself be expect~d to increase traffic. Speed is the 
one element of paramount importance which ~hould place 
the express lines where they ought to stand, as most im
portant factors in the necessary transportation faci lities ra
diating around a great ;enter of population. 

In seeking to reach <1 decision dS to motive power a con
sideration of variations in speed is all-important The ex
pression "schedule speed" is apt to be rath;r confusing, 
unless the points between which the run rderred to is 
made are stated. In considering the subject of variation 
in speeds it is well to bear in mind some s;mple defini
tions, which, while seemingly perfectly understood, are 
sometimes confused one with another. 

Schedule speed may be defined as the average rate of 
running between any two pomts, obtained by dividing the 
total distance by the difference in time be1ween that of 
starting from one point and that of arriving at the other, 
inclusive of all intermediate stops. 

Average running speed is . of course, somewhat higher 
than schedule speed, and is obtained by dividing the total 
distance by the differerace in time between that of starting 
from one point and that of arriving at the otb.- r, deducting 
the time consumed in all station stops. 

Maximum speed is the greatest speed attained between 
any two successive sturJs, and for the same c>verage run
ning speed may vary within very wide limits. 

The two extremes in performing any given average run
ning speed are-

I. Accelerating up to the point of braking. 
2. Accelerating as rapidly as possible to something 

above the average speed, and then either coasting, or prac
tically holding this speed to the point of brak·.ng. 

In the first case it is evid...:nt that the maximum speed 
must be very much higher than that in the sc.~ond case, in 
order that the total distance may he covered in the same 
time. Thus, it is necessary to make a careful study of 
variations in speed in the performance of anv given sched
ule, as on such variations depend-

(a) T he necessary weight on the driving wheels re
quired to give sufficient adhesion for accelennion. 

(b) The power and capacity of the necc-ssary motor 
equipments. 

(c) T he total energy to perform the movement. 
In the case of the fir:-;t method mentioned, VJZ., accelerat

ing up to the point of brakin:~;, in making a g iven distance 
in a given time, the least powerful motors· cJre required, 
hut, on the other hand, the maximum amount of energy 
is used in performmg the service. 

In the case of the second method, viz., accelerating as 
rapidly as possibl e to something above the average speed, 
and th en ei ther coasting or practically holdiu g- this speed 
to the point of brakin~. the most powerful motors are re
quired, hut th e minimum amount of energy is used. , 
Thus, the consideration of the advisable acceleration to 
be given to trains in performing a given service i$ 
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governed, in a g reat measure, on the one hand by the ca
pacity of motor equipments required to perform the ser
vice, which increases as the acceleration bec_omes greater; 
and, on th e oth er hand, by the amount of energy required 
to make th e run, which increases as the acceleration be
comes less. 

The first cost and subsequent operating expense of 
motors and power stations are not , however, the 
only fac tors of expense which vary with speed 
and method of train movement . F or a g ;ven starting 
schedule on a!1y line, :. e., fo r g iven train intervals and 
g iven numbers of ca rs per train, th e net car m;leage on the 
line will simply be the total num ber of cars started multi
plied by the leng th of rhe round t: ip. This i:; independent 
altogether of the speed which the trains make, as the num
ber of cars passing a given point in a g iven time remain!, 
constant. As the speed is mcreascd the samr train sched
ule can be performed with a smaller number of cars; and 
while the car mileage remains the same the net car hour& 
(being the net car mileage divided by the schedule speed) 
will vary inversely as the schedule speed. 

As the wages of motormen and trainmen are practically 
on a time basis, it is evident that as the speeu is increased 
these elements of cost of train operation will diminish in 
inverse proportion. This also is true with such elements 
as train lighting and heating. Cost of regulation and 
other matters also require careful consideration. 

It will thus be seen tbat in order to reach a satisfactory 
decision as to improved service along modern lines, there 
are many elemfnts to be considered, even before that of 
so-called motive power itself is taken up, and, in fact , th e 
purely electrical engineering prob!ems involved in a 
change of motive power are but one elem ent in the econ
omics of train movement calculated to serve g iven or pros
pective traffic requirem ents. 

The management of any transportation enterprise of this 
character will naturally ask the following questions: 

vVhat object is to be attained by malling a change in transportation 

methods '! 
T11hat is to be the influence on revenue by maliing changes in a service '! 

TV hat are such changes going to cost for var}•ing conditions of 

service? 
TV lwt is it go ing to cost to operate under the varying conditions of 

sc1·vicc suggested? 

Satisfactory answers to these question s will involve a 
full knowledg-e of the whole range of possibilities of high 
speed operation. With this information before those whose 
money is to be spent , a decision can readily be reached as 
to advisabl e changes from a politic or an economic stand
point. O n the other hand, the mere assumption that 
electric operation of a service, however applied, will solve 
the rapid transit problem , might, if carried out under cer
tain conditions, be wofull y disappointing. 

The New York City Rapid Transit Proposition of the 
Metropolitan Street Railway Company 

For several years past the Board of Rapid Transit Rail· 
road Commissioners appo inted by the Governor of th e 
State o: New York to consider th e burning question of 
rapid transit on Manhattan Island have labored faithfully, 
though without result , for the accomplishm ent of the pur
pose fo r which the board was created. Th eir last proposi
tion wa~ that the city of New York should itself construct 
a tunnel and lease the right to operate it to private capital 
fo r a term of years, by which means it was hoped that 
through the city's excell ent credit the fixed charges might 
be kept at a minimum. This p1 oposition failin g, others 
were made to the Manhattan Railway Company, looking 

to the ex tension and increase of fac ili ties of the elevated 
railway system, but the l'vlanhattan C()mpany refused to 
accept the plans and suggestions of the commission, and 
again failure was met. 

O n March 27 th e R apid T ransit Commissioners received 
from the counsel of the syndicate which owns a controlling 
interest 111 the Metropolitan Street Railway Company the 
fo llowing 1 emarkabl e proposition: 
T o the Board of R apid T ransit Railroad Commissioners: 

Gentiemen- W e are authorized to make the following 
proposal i1! behalf of clients interested in the M etropolitan 
Street Railway Company : 

They are willing to organize a new corporation, here
inaft er called the Tunnel Company, which shall ag ree with 
satisfactory g uarantees of performance to build with pri
vate capital and maintain and operate the underground 
rapid tran sit road on the route and plans of the commis
sion, with some possible modifications in detail, as to space 
fo r stations, places of access, width of tunnel, etc., which 
may be suggested by eng ineers and approved by your 
board, and upon th e foll owing terms : 

I . The road to be constructed in two sections. 
(a) T he first section, from the southern terminus to a 

point between Fort George and the ship canal, to be con
structed immediately, the work to be commenced within 
three months and to be completed within thirty:-six 
months after the right is acquired. 

(b) The second section to comprise the remainder of 
the entire route on both branches, to be commenced as 
soon as the net earnings from the operation of the rail
road npon th e first section shall be sufficient to pay 5 
per cent upon the actual cost of construction and equip
ment, and to be completed within twenty-four months 
thereafter. 

R easonable provision to be included in the contract for 
extensions of time in case of litigation or other delay for 
which the Tunnel Company is not responsible. 

2. The railroad to be operated in connection with the 
Metropolitan Street Railway and to be leased to the Met
ropolitan Street Railway Company in perpetuity, or for a 
term practically equivalent thereto, for a rental to the 
Tunnel Company of 5 per cent upon the actual cost of con
struction a1:id equipment. 

3. The fare on all cars or trains, except those h ereinafter 
described as express, to be five cents. This to include all 
cars or trains run on the outside tracks. All passengers 
carried fo r fi ve cents to be entitl ed to be carried over the 
surface lines of the Metropolitan Street Railway Company 
fo r an additional three cents. Conversely, all passengers 
over the surface lines of the Metropolitan Street Railway 
to be entitled to be carried over the tunnel road on cars and 
trains, other than express, for a fare of three cents in 
addition to the present surface railway fare. 

Such carriage of passengers over the joint lines of the 
M etropolitan Street R ailway Company and th e new road 
to be by continuous car passage as well as by transfers, 
unless it shall be determined that the nmnmg of the 
same cars on both roads would unduly interfere with the 
capacity or speed of the tunnel road. 

Track connections with the surface lines for the continu
ous passage of cars to be made ( or special trans£ er stations 
to be established) : 

(a) At or near Thirty-second ~treet for the Lexing
ton A venue, Second A venue and Thirty-fourth Street and 
Long I sland Ferry lines by bringing in tracks from those 
lines through private property to be purchased by the 
Tunnel Company between Thirty-second and Thirty-third 
Streets and Fourth and L exington Avenues. 

(b) At or near Forty-second Street for the Madison 
A venue line. 
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(c) At or near Fifty-ninth Street for the Eighth Avenue 
line and the Fifty-ninth Street crosstown line. 

(cl) At or near Fifty-fifth Street for the Columbus Ave
nue line and the Boulevard and Amsterdam Avenue line. 

Special provision is to be made for delivery of pas
sengers to and taking passengers from the lines of the 
steam railroads using the Grand Central railroad station 
at Forty-second Street, and joint traffic arrangements to 
be made with the New York & Harlem, New York & New 
Haven and New York Central (provided those companies 
consent) for carriage of passengers between all points on 
their lines within the city limits and the southern terminus 
of the new road. 

4. Express trains to be run on the tracks marked as ex
press tracks on your plans, and upon them the fare to be 
ten cents, provided that the passengers upon all such 
trains shall be entitled to be transferred to and carried on 
all other cars or trains on the new road without payment 
of any additional fare; and to be transferred to and carried 
upon all connecting lines of the Metropolitan Street Sur
face Railway without the payment of any additional fare; 
and that passengers on all other cars and trains on the 
tunnel road shall be entitled to be transferred to such ex
press trains on the payment of five cents additional fare; 
and that passengers on all connecting surface lines of the 
Metropolitan Street Railway shall be entitled to be trans
ferred to and carried on said express trains on the payment 
of five cents in addition to the present street surface rail
way fare. 

No train to be deemed an express train except one which 
is scheduled to nm and, barring accidents, does customar
ily nm, over its entire route below Ninety-sixth Street at 
the rate of 20 miles an hour, and for at least two miles 
below Forty-second Street at the rate of 30 miles an hour. 

5. Provision to be made for a third track on both the 
eastern and western branches above Ninety-sixth Street, so 
that express trains may be run down in the morning and 
up in the evening over the entire road. 

6. The new company to be entitled to use the side galleries 
and other spaces in the tunnel not necessary for railroad 
purposes for any wires, tubes or conductors authorized by 
law, belonging either to itself or others, and to receive to 
its own use any rentals which may be derived therefrom. 

7. The city to receive as compensation, in addition to 
the services rendered and in lieu of all other charges upon 
the franchise granted hereunder, an annual rental equal to 
5 per cent on the gross receipts from the operation of the 
new road; provided that whenever any such payment shall 
leave the receipts insufficient to pay the rental of 5 per 
cent on cost of construction and the operating expenses, 
including taxes, the percentage to be paid shall be abated 
accordingly. 

8. The real and personal property forming part of said 
railway to be exempt from taxes until it pays 5 per cent, 
as provided in section 15 of the rapid transit act, with the 
amendments proposed by the· commission in the bill now 
pending before the Legislature. 

9. Adequate station room to be given under City Hall 
Park, without interfering with the surface, except for ac
cess from the street and park, which is to be given by suf
ficient stairways. Similar provision to be made for under
ground stations, and sufficient access from the open spaces 
at the junctions of Broadway with Seventh and Eighth and 
Columbus and Amsterdam A venues. 

In all matters not covered by the present construction 
plans, such as crossings and connections with surface lines, 
not heretofore contemplated by these plans, the construc
tion to conform to the requirements of the commission's 
engineers in all matters relating to the public safety or to 
the use of any portion of the streets, avenues or public 
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places of the city. A ll sewers, pipes or other sub-surface 
structures now in the streets, and which may be interfered 
with by the construction of the tunnel, to be relocated and 
provided for at the expense of the Tunnel Company, in 
accordance with your plans and to your satisfaction. 

Io. The cost of construction to be deemed to include 
the cost of all private property purchased for connections, 
stations, etc., and a fair proportion of the costs of any 
power houses, machinery, or other plant constructed or 
acquired for the joint operation of the new road and the 
surface roads of the Metropolitan Street Railway Com
pany, the expenses of organizations, plans and contracts 
and interest during construction. The accounts, vouchers, 
and payrolls showing the cost of construction and the earn
ings of the new road to be at all times open to your inspec
tion. 

I I. The earnings of the new road to be ascertained by 
taking all the fares received for the separate business of 
that road and by an equal division between the new road 
and the Metropolitan surface road upotl all joint business. 
In case any difference should arise between the Tunnel 
Company or the Metropolitan Street Railway Company 
and your board, or the city of New York, under the con
tract, the question to be submitted to the determination of 
three arbitrators, one to be selected by yourselves, one by 
the Metropolitan Street Railway Company, and the third 
chosen by the two so selected. 

This proposal is subject to the approval of the stock
holders of the Metropolitan Street Railway Company in 
the manner provided by law. Very respectfully, 

RooT, HowARD, WINTHROP & STIMSON. 

JAY & CHANDLER. 

NE\V YORK, March 27. 
Accompanying this memorandum was the following 

letter of explanation giving the company 's reasons for 
making the off er: 

POSITION OF THE METROPOLITAN EXPLAINED 

Alexander E. Orr, Esq., President Board of Rapid Transit 
Railroad Commissioners: 
Dear Sir-\Ve inclose a memorandum of the terms upon 

which gentlemen interested in the Metropolitan Street 
Railway Company will undertake to fom1 a corporation to 
construct the underground rapid transit railroad, on the 
route and plans proposed by you, and to provide for its 
maintenance and operation in connection with the Metro
politan Street Railway system. The memorandum has 
been submitted to the Metropolitan Street Railway di
rectors and has their approval. 

You will perceive that the plan contemplates the con
struction of the road by private capital, and giving trans
portation on it without any additional charge beyond the 
cost of transportation, to all passengers on the Metro
politan system of roads, which now extends through about 
250 miles of streets, and carries about 900,000 passengers 
daily. The only exception to this practically free use of 
the tunnel road would be in the case of express trains, run
ning for long distances without stops, and therefore with
out the short-haul business, from which alone the profits 
of street railroads are now made, and running at a high 
rate of speed, which necessitates greater headway and 
fewer trains, and therefore smaller returns. As to this 
class of business a fare is stipulated, which would be prac
tically a fare of five cents for the use of the tunnel road, 
added to the fare of five cents upon which the same pas
sengers would be entitled to travel over the surface lines. 

The regular fare provided for passengers not desiring to 
use the surface roads is five cents. 

This plan results from the following considerations, sug-

gested to our clients by their experience in street railroad 
transportation in New York: 

I. That the reason why capital has not responded to the 
long-continued invitation of the city to take the risk of 
constructing an underground road is that there is not suf
ficient probability that such a road, in view of its great 
cost, could be operated profitably on an independent basis 
as a trunk line without branches or feeders. 

2. That such a _road, without any means of collecting 
and di stributing passengers over surface lines, would af
ford only very partial and unsatisfactory facilities to the 
people of the city, most of whom would either be obliged 
to walk long distances to reach the stations, or pay double 
fares on independent surface lines. 

3. That since the introduction of the underground sys
tem of electric traction, the real obstacle to rapid transit 
is to be found in the congested condition of the streets in 
the lower part of the city, and that if the same electric 
cars now used, or similar cars connecting with them, 
could be propelled swiftly through a tunnel from Harlem 
to the City Hall, the tunnel road being used as a trunk line, 
while the surface roads are used for local traffic and the 
collection and distribution of passengers for the trunk line, 
real rapid transit would be attained. 

4. That while the tunnel road itself would afford to the 
most :1ortherly districts of the city the convenience they 
have so long sought, its combination with the surface 
roads would give much needed relief to the great popula
tion extending from Forty-second Street to Harlem, and 
especially to the residents between the line of the Central 
Park :rnd East River, who would otherwise receive little 
benefit from the new road. 

5. That the close connection of the underground road 
from the City Hall to Forty-second Street with the New 
York Central, New York & Harlem and New York & 
New Haven Road at that point would, in effect, make a 
rapid transit route from the City Hall to every point within 
the city limits on the four lines of the railroad companies 
m entioned. 

6. That the increase of business which would result 
from the increase of facilities thus afforded would prob
ably justify the assumption of a burden by the Metropol
itan Company for the construction of the new road, which 
would be altogether beyond the possibility of profitable 
investment if the road were to be built and operated inde
pendenlly; and that the Metropolitan Company could 
probably operate the new road more economically and ef
fectively than any independent company, and might thus 
make d profit where such another company would fail. 

7. That the special facilities which the Metropolitan 
Company now has as lessee of the New York & Harlem's 
right to the Fourth Avenue tunnel between Thirty-fourth 
and Forty-·second Streets, and through owning or con
trolling large tracts of land immediately available for use, 
and especially in the possession of plant for the production 
of power, containing provisions for large increase of fu
ture requirements, and which it has been engaged for 
years in construction, put that company in such a position 
that it can have a rapid transit road in actual operation 
long before that would be possible for any one else, even 
if any one else were now willing to undertake it. 

It· is now several years since the people of this State 
adopted a new policy regarding city railroads by repealing 
the statutes which prohibited, and passing laws which fa
vored, the consolidation of street railways on condition 
that greater facilities should be afforded to the public in 
the way of transportation over the combined lines without 
additional fares. The result of the new policy in this city 
as compared with the former system of numerous inde-
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pendent lines-presents a most remarkable exhibit of pub
lic benefit. The Metropolitan Company is now carrying 
upon transfers for which no payment is made, over lines 
which would, under the old system, have been entitled to 
two separate fares, about 400,000 passengers daily. The 
money which would be paid by the people of the city for 
this service, which they now get for nothing, would, if the 
old system still continued and the people received the same 
service, arr.aunt to over $7,000,000 annually. The average 
fare pa.id to the Metropolitan Company for each sing le 
ride, such as would have been g iven for five cents under 
the old system, is now but three and one-half cents per pas
senger. vVhat this means to the business of the city, in 
the convenience of access to its stores fo r the purposes of 
trade, in the freedom of its working people as to the selec
tion of their homes without being tied down to the imme
diate locality where their work is to be done, in the equal
ization of rents and in the convenience to the public gen
erally, it is impossible to estimate. The plan which we 
propose is but a continuance of the same wise policy. 

We are satisfied that this offer presents to the people 
of the city advantages superior to any plan hitherto sug
gested and fully commensurate with any benefits to be de
rived by the new company or by the Metropolitan Street 
Railway Company, and that it will produce for New York 
a system of urban transportation far better than that now 
existing in any great city of the world. The difficulties 
and risks involved are such that no one can safely assume 
them without popular support, and we make the offer in 
the belief that the people of the city of New York will re
gard the arrangement proposed as fair and advantageous 
to them, and will be ready to give it their genuine approval 
and support. Very respectfully, 

RooT, HowARD, WINTHROP & STIMSON. 
JAY & CHANDLER. 

H. H. Vreeland, the president of the Metropolitan 
Street Railway Company, said th;;! proposition is the final 
word of the company on the subject. 

"This is the second proposition we have made to the 
Rapid Transit Commission," he said, "and our letter to 
them contains our final decision in regard to the plan of 
an underground rapid transit tunnel. On our part the 
case is closed, and we are waiting for the verdict. There 
cannot be any haggling over the proposition, so far as we 
are concerned, for we have examined the whole project in 
all its details, and have decided exactly what we are able 
to do. This has been embodied in the communications to 
the Rapid Transit Commission, and our conclusions and 
offer are before them to accept or reject. The proposition 
before them is final. 

"The details of our plan are fully explained in the letters 
to the board. If our off er is accepted, we shall endeavor 
to use the tunnel for the through traffic first, and for as 
much local traffic as can be accommodated in it without 
interrupting or delaying the . express traffic. Whether 
there ,,,ill be any objection to the grant of the franchise in 
perpetuity I cannot predict, but if the matter is considered 
practically a person must see that it would be ridiculous 
t9 ask us to risk so great an amount of money on a short 
leaseh,1ld.'' 

Asked if the control of the rapid transit tunnel by the 
Metropolitan Company would not lead to the absorption 
by that company of all lines of other companies in the 
boroughs of Manhattan and the Bronx (incluJing the ele
vated system), Mr. Vreeland said : "I believe that eventu
ally all of the railway transportation lines on Manhattan 
I sland will be under the control of one company. It may 
be the Metropolitan Street Railway Company, or it may 
be some other company. It seems to me that conditions 

and circumstances are tending in the direction of concen
tration of control. If there is to be a perfect system of 
passenger transportation on this island such as the people 
want, it naturally must be unde1· one management. Of 
course, I cannot foretell what is going to happen years 
hence, and know of no definite plans beyond the fact that 
the Metropolitan Company stands ready to carry out its 
proposition to construct and operate the tunnel. 

'' Is it not significant that in all the years that under
ground rapid transit has been discussed here in New York 
no combination of capitalists has been able to figure out 
financial success in the project? It is the Metropolitan 
Company's peculiar position that enables it to undertake 
this great work with hope of financia l success. We al
ready have 228 miles of surface lines in operation, and each 
succeeding year the pressure of traffic is increasing. At 
certain hours of the day we are unable to carry all of the 
people who want to ride. It is by making the proposed 
rapid transit tunnel a part of our system-the trunk linr, 
if you please-that we are able to see a profit in its con
struction and operation. 

"The tunnel road will undoubtedly relieve the surface 
lines of practically all the long-haul traffic, thereby en
abling us to carry all of the short-trip passengers on our 
surface lines at all hours of the day. At the present rate 
of increase in traffic, the relief thus afforded by the tunnel 
will , two or three years hence, be an actual necessity. 
You can readily see, therefore, that the operation of a 
great trunk line tunnel, with express and local trains, in 
connection with our otherwise far-reaching system, would 
naturally lead to the control of the passenger transporta
tion faci lities of this island by one concern." 

President Vreeland said that if the franchise for con
structing the tunnel was given to the Metropolitan Com
pany, he thought that cars could be run through at least 
one section of the tunnel within two years from the time 
of beginning work. " I do not mean," he said, " that we 
would build the tunnel a section at a time, for we should 
begin the work at several different points and push it as 
expeditiously as possible all along the line. But in case 
one section should be completed before the others, it would 
not be necessary fo r the completion of the whole tunnel 
to begin the running of cars . There is where one great 
advantage of the Metropolitan Company as the constructor 
of this tunnel is manifested. We have sufficient electrical 
power to enable us to operate cars in any part of the tun
nel just as soon as a section can be opened. For instance, 
should the sections between the City Hall and Thirty
second Street be completed before the sections further up 
town, we could make a physical connection between the 
tunnel and our Lexington A venue line and run cars 
through the tunnel and over the surface lines from City 
Hall to Harlem. 

"The Metropolitan Street Railway Company owns the 
block bounded by Fourth and Lexington A venues and 
Thirty-second and Thirty-third Streets. The grade of 
Lexington Avenue is so far below that of Fourth Avenue 
that, by an easy incline, connection between the surface 
line and the tunnel could be made at this point. So you 
see that the people of New York would be able to enjoy the 
advantages of partial underground rapid transit without 
waiting until the entire tunnel is finished. In most cases, 
as different sections of the tunnel were completed, they 
could be operated in a similar manner. 

"As has already been stated, the transfer system as it 
now prevails on the Metropolitan lines would be applied to 
the tunnel, with the exception that three cents additional 
fare would be charged for each transfer to and from the 
tunnel. This extra charge we feel bound to make in order 
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to get a profit out of the operation of the tunnel. On all 
local trains in the tunnel, however, the fare will be five 
cents. I do not believe that any reasonable objection can 
be urged against our charging extra for the fast express 
train service in the tunnel." 

Mr. Vreeland reiterated that work would probably be 
begun in the construction of the tunnel within three 
months after the details of the franchise have been closed 
up by the contracting parties. He said: "We know just 
what kind of ground we have got to cut through, and just 
how many feet of rock must be blasted. All of this in
formation has been ascertained by competent engineers, 
and the data and specifications on which to proceed with 
the work are at hand." 

RAPID TRANSIT BOARD MEETS 

The Board of Rapid Transit Commissioners held a spe
cial meeting March 29, at noon, in the rooms of the 
Chamber of Commerce, for the purpose of considering 
the proposed memorial to the Legislature and the amend
ments to the rapid transit bill, which the proposition to 
build the underground road by means of private capital 
has made necessary. 

The commission considered very fully the proposed 
memorial and amendments, and took such action as will 
result in the placing of both before the Legislature by the 
evening of March 30. After the discussion of the mem
orial, the following resolution was offered by Mayor Van 
Wyck: 

Resolved, That it is the sense of this board that it is in 
the public interest that, in addition to the powers already 
possessed by the board, the Legislature should grant to 
the board the power to contract for the construction and 
operation of the Rapid Transit Railroad by private capi
tal. 

This resolution was unanimously adopted. 
Mr.Starin then offered a resolution that the president 

and secretary be authorized to execute the proposed mem
orial as drafted in behalf of, and under the seal of, the 
board, and to forward the same to both houses of the 
Legislature. This motion was also carried. 

Proposed New Subway in Boston 

A new subway, beginning approximately at the Boston 
end of the Harvard Bridge and extending along the water 
front back of the Beacon Street houses, up under Beacon 
Hill to Scollay Square, with cori"venient entrances and 
exits, has been proposed by Mayor Quincy of that city in 
a hearing before the State legislative committee on metro
politan affairs . 

Such a subway would cost about $2,500,000, and would 
do away with the necessity of running surface cars on 
Marlboro Street to accommodate the people of the Back 
Bay. With a surface line on Boylston Street and a sub
way along the southerly shore of the Charles River, the 
residents of that section bounded by Arlington Street, 
Boylston Street, Massachusetts Avenue and the Charles 
would have ample facilities for reaching the business por
tion of the city. More than that, the proposed subway 
would entirely relieve the congestion which now exists in 
and about the present subway. 

Into the new tunnel would be sent the electric cars which 
come across the Harvard Bridge from Cambridge, and 
also those from Newton, Brighton and Allston, which now 
run down Beacon Street to Massachusetts A venue, where 
they go on the same track used by the Cambridge cars. 

Every one of these cars, under the conditions which now 
exist, continues its course down Boylston Street and into 
the subway at the Public Garden. All these cars could 
be run in the new subway. Thus the old one would be re
lieved of more than half of its burden. 

There would be no longer any agitation for the replac
ing of car tracks on Tremont Street. Such a step would 
not be necessary. 

The construction of this subway is but one, although it 
may be in some ways the most important, feature of a 
plan for the improvement of the south bank of the Charles 
River. The subway would not have been suggested if it 
had not been for the esplanade which is to be built back of 
the houses which face on Beacon Street. Under that es
planade the subway will be. 

This esplanade has been for a long time contemplated. 
Last year a bill providing for the construction of such a 
plat was presented to the Legislature. This measure, 
which provided for the erection of a new river wall 40 ft. 
north of the present wall, and for the filling in of the space 
between the two walls, was advocated by Mayor Quincy, 
assented to by the adjacent landowners, who were to pay 
about one-half the cost, and approved by the harbor and 
land commissioners. But the Legislature of 1898 referred 
the bill to the next General Court, the Legislat-ure of this 
year. Mayor Quincy now proposes to build the esplanade 
75 ft. wide, and under it to construct the subway. 

--+-- Blood's Formula for Train Resistance 
/ 

Owing to a typographical error which occurred in the 
article by Mr. Blood, on train resistance, in the last issue 
of the JOURNAL, after the page was read by the editors, 
the exponent n of the speed M in the third term of Mr. 
Blood's general formula, was omitted, although the 
formula is correctly given later on, when a value is selected 
for n. The correct reading for Mr. Blood's general 
formula is, therefore, as follows: 

Where 
R = resistance. 

M = speed. 
T = weight of train. 
B = journal coefficient. 

W = wheel and rail coefficient. 
A = air rE:sistance coefficient. 
n = exponent of air factor, which should be de

termined by experiment. 

---♦----
So the smaller companies, while they may not be quite 

as extensive as some of the more prominent ones of this 
association, certainly are just as wide and broad in their 
possibilities of growth and development as any that are 
now recorded upon our roster.-From address at the At
lanta, Ga., Convention, 1894. 

From these comparisons, we see that with the lives as
sumed, cypress will cost 48 per cent more than creosoted 
timber. Oak will cost 92 per cent more than creosoted 
timber. Pine will cost r r r per cent more than creosoted 
timber.-From pap.er read at the Montreal Convention, 
1895. 
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Sans Souci Park, Chicago 

Chicago has a g rand system of public parks. large and 
small, located in all parts of the city, and with a connecting 
system of boulevar<ls which is the pride of every resident-. 

FIG. 1.-FLOWER VASE PARTLY COMPLETED 

The large parks are all situated advantageously to the 
street railway companies, and it is doubtless that this fact 
has heretofore deterred the street railway companies from 
creating amusement resorts such as have been established 
in other cities. 

Sans Souci Park, which is now in preparation, 1s the 
first amusement resort of any magnitude in Chicago which 
has for its object the stimulation of street railway traffic. 
It is located on the Wabash Avenue line of the Chicago 
City Railway and well out toward its terminus. The Sixty-

the Midway, which is now one of the most popular boule
vards of the city. In summer the surrounding drives are 
filled with bicycles and carriages. It is doubtful if there 
exists within the city limits a better available location for 
a street railway park. 
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The park is square, with an inclosed area of neariy ten 
acres. The buildings and rubbish which occupied the 
ground were all removed, except ''Old Vienna," itself a 
summer resort, which stands on one corner; the lease to 
the present occupants of ''Old Vienna" has yet two years 
to run, after which the building will be removed and the 
park extended over the space occupied. 

The park has been laid out with fine w~lks, the general 
arrangement of which, with entrances, buildings, etc., is 
shown on the diagram Fig. 2. The lawns, which are now 

FIG. 3.-THEATER BUILDING AND BAND STAN D 

first Street electric line of the Chicago City passes along 
one side of the park, and the Alley L and Illinois Central 
are within a block. The park and buildings will cover 
the entire block, extending east from Cottage Grove to 
Langley A venue between Sixtieth and Sixty-first Streets. 
This location will be remembered as being at the south
east corner of Washington Park1 and at the entrance of 

covered with a heavy coating of manure, will soon be 
sodded. T here were originally no trees on the ground, 
but a goo<lly number have already been tra1,splanted. A 
strong high fence will surround the park, an<l a small ad
mission fee is to be charged. 

The principal attractions will be the Sans Sonci open
air theater an<l cafe ancl the electric fountain. The pavil-
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ion, or theater building (Fig. 3), is an attractive two
story frame structure, painted white, except the roof, which 
is of reel til e. The ex treme dimensions of the building 
are 145 ft. x 180 ft. In the eastern end the lower floor will 
be occupied by a buffet, 50 ft. x 70 ft. , and dirrctly over 
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FIG. 4.- PLAN OF ELECTRIC FOUNTAIN 

this, in a room of the same size, will be the kitchen. At 
the other end of the building is a stage 30 ft. x 42 ft., dress
ing rooms and large, well-furnished public lavatories. In 
the center of the building is the auditorium of the theater. 
It connects with the broad porticos on either side, which 
are continuous on three sides of the building. The stage 
is in full view of th e verandas and the promenades connect
ing them ; visitors will be free to view the performances 
from the verandas , but a charge will be made for the re
served chairs in the parquet and balcony, which are in
closed by a light railing. The seating capacity of the pavil-
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NORTH ELEVATION 

a plan of which is shown in Fig. 4, is circular in shape, 
with a diameter of 48 ft. The outer wall is laid with 
blocks of steel slag, and this is surrounded by a small lake, 
as shown in the plan (Fig. 2). The fountain is one of the 
largest ever constructed, and will have eighteen wells. 
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FIG. 5.-THE TEMPLE OF PALMISTRY 

The operating machinery will not be controlled, as is usual, 
by attendants in the base of the fountain, but from the 
power house. This is a small building, r6 ft. x 20 ft., three 
stories high, built at the edge of the surrounding lake. In 
the basement will be installed two Quinby screw pumps, 
with a capacity of rooo gals. per minute. Each pump will 
be direct connected to a 75-h.p. Westinghouse motor. 
Current for operating the motors will be taken from the 
trolley circuit. 

On the second floor of the power house will he a switch 
board with some 380 push buttons, the manipulation of 
which will vary the colors of the fountain, and small con
trolling valves for governing the Crane hydraulic lift 
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PLAN OF ARCADE 

FIG. 6.-PLAN AND ELEVATIONS OF ARCADE 

ion, exclusive of the theater auditorium, is 2500: the latter 
will be furnished with 850 chairs. Accommodations for 
seating nearly as many more people will be m2de in the 
park surrounding the band stand and fountain. 

Judging from the popularity of the small fountain in 
Lincoln Park, it is expected that the electric fountain at 
Sans Souci will prove a great attraction. This fountain, 

valves, which in turn govern the water display. The 
manipulation of the fountain will require th(' attention of 
but one attendant. The third floor of the power house, 
with stairways leading up to it, will be an open pavilion. 
It is the intention to operate the fountain each evening 
during the summer months. 

The fountain was designed by Messrs. Moore and Riley, 
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of the Chicago City Railway, and the machinery and parts 
have nearly all been made 111 the company's shops. lts 
cost in round figures is $25,000. 

The band stand, which is shown in Fig. 3, is octagonal, 
24 ft. in diameter. Band music will be a practically con
tiirnous feature of the park's attractions. F ig. I shows a 
large flower vase that is being erected. In one corner of 
the grounds will be located a Japanese theater and tea gar
den. Two of the principal buildings at the park will be 
the "Arcade" and the Temple of Palmistry, plans of which 
are shown in Figs. 5 and 6. T he Arcade will be a well
constructed building, 1.21 ft. 6 ins. long x 48 ft. wide. It 
is proposed to su151 et floor space in this building fo r various 
booths and attractions, as photograph gall eries, candy 
stands, cane, knife and shooting galleries, etc. No parti
tions will be built in the building at first , but these will be 
added to suit the different tenants. The Temple of Palm
istry is a neatly-designed pavilion, and will be used for 
telling fortunes and reading characters. 

The park has been promoted by the Chicago City Rail
way Company, but W. H. Carter is the proprietor and 
manager. 

----♦----

Attractions for Parks 

Tm;; B10cR.1Pn 
The increasing number of street railway parks makes the sub

ject of park amusements particularly interesting to street railway 
companies, and for thi s reason a number of those attractions, 
which have proved m ost popular, have been described in these 
columns. In this series som e particulars of the bi C>graph will un
doubtedly be of interest, as this machine, which ha s been so sue-

PRESIDENT MCKINLEY AT CAMP WYCKOFF 

cessful as a theatrical attraction for the past four yea rs, last sum
mer entered the fi eld of summer parks and demonstrated its 
crowd-drawing qualities in a notabl e way. 

At th e D enver City Park the American biograph was sh own, 
last summer, as a fr ee attraction by the D enver Consolidated 
Tramway Company. Park Commissioner Gallup is quoted as 
saying that th e biograph attracted to the park between 300,000 and 
500,000 peopl e. In the D enver City Park the screen was 
placed upon a barge m oored out in a la,ke, the projecting apparatus 
being placed upon the shore. In this way the pictures were viewed 
by an immen se crowd, and during the intermissions between the 
biograph shows the screen was roll ed up out of the way and th e 
barge utilized as a band stand. It is not necessary to darken th e 
park or to do away with any of the illuminations, as the biograph 
requires only a darkened screen. 

Th ere are many strong arguments in favor of the biograph as 
an attraction for summer parks. It draws a large number of peo
ple who, for various reasons, are not interested in ordinary vaude
ville entertai nm C'nt, and, at the same time, its pictures are so varied 
that it appeals forcibly to the regular summer park patrons. It 
is claimed for the biograph that on consecutive evenings it gave 
the same programme on the Bowery and at th e Waldorf-Astoria 
m New York city; in each case the audiences showed the same 
enthusiastic approval. In parks where refreshments are sold, the 
biograph commends itself particularly as an attracti on which aug
ments the ordinary cafe trade. A crowd seated about tables or 

promenading can enjoy the pictures as well as one , ea~ed in a hall, 
and no amount of conversation or laughter can interfere with the 
success of the programme. ·Of course, the biograph is equally 
adapted to indoor work. It is to be recommended particularly, 
however, as a free outdoor attraction for the purposes of drawing 
crowds and holding them. In order to do this two shows are 
given, one at 8 o'clock, at the conclusion of which it is announced 
upon the screen that another and entirely new set of pictures will 
be shown at IO o'clock. This method has always proved very suc
cessful. The biograph should not be confused with other "moving 
picture projecting machines. It operates on a much larger sca le,_ 
throwing a clea r, steady picture 30 ft. sq. and uses a film 2¼ ins. 
wide, which is said to be seven times greater than that u sed in 
other apparatus. The American Mutoscope Company, of New 
York, which owns and operates the biograph exclusively, is affili
ated with similar companies in London, Pari s, Bcrlin and other 
fore ign capita ls, and the films obtained by any one of these com-
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LAUNCHING THE U. S. BATTLESHIP ILLINOIS 

panies is at the disposal of the others; thus the American Muto
scope Company has been tnabl ed to show in America such scenes 
as the Victorian Jubilee Parade, the Coronation of Queen Wil
helmina, of Holland, the Inauguration of President Loubet, of 
France, etc., even before the illustrated paptrs have had their il
lustrations. The eng'"avings which are shown h erewith give an 
idea of the variety of subj e:cts and of the general character of the 
pictures sh own by the biograph. 

S CENIC RAILWAY AT CONEY ISLAND 

One of the m ost popular attraction s at Coney Island, it self one 
of the most popt1lar pleasure r esorts in the world, is the scenic 
gravity railway. This is si tuated near the west iron pier, 2nd al
though somewhat cut of the way in its location, it has neverthe
less been discovered and patronized by over a million people dur
ing the past thr ee seasons, and it is a noteworthy fact that those 
who take this ride never fail to express their appreciation of this 
amusem ent. 

The structure consists of four parallel tracks, each one about 
800 ft. long, making a total ride of about 3200 ft. The tracks are 
built with alternate elevations and depressions, giving the cars a 
wavy motion which is novel and agreeable. At the outer end of 
the railway is a large auditorium through which the four iracks 
pass, and it is h ere that the scenic effects arc produced. The 
railway depends for its popularity on the surprise and wonderment 
occasioned by the suddenness with which the scenic effects are 
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brought into operation. This is accomplished by making the ap
proaches and exits t o the rooms in which the scenic features are 
located, long dark tunnels. The tracks for several feet before 
reaching these rooms are carefully bonded and are at all times 
connected with a source of electricity, but the circuit is not closed, 
and there is, of course, 110 current in the rails. As soon as the car 
approach es these points, however, the wh eels and axles complete 
the circuit from one rail to the other and immediately the car is 
surrounded by a brilliant illumination di sclosing on all sides the 
most wei rd and surprising scenery. The car dashes through this 
illumination and suddenly all is darkness again. The scenic effects 
on the four tracks are different, so that the excitement is kept up 
du ring the whole trip. Some of the scenes installed are shown 
herewith. 

Every precaution is taken to make the operation of the cars 
absolutely safe, powerful track brakes being placed upon each car. 
In addition to this, an automatic safety sig nal block system is in 

STARTING ON THE RIDE 

with a very large number of the leading musicians, singers, lec
turers, pianists, magicians and vaudeville artists in the country, 
and is prepared to furnish entertainments for one evening, or for 
any length of time, of any class desired. He will furnish a quar
tette, a singe r, a magician, a minstrel first part, a singing sou
brette, or an entire vaudeville or opera company. He has had 
twenty years' experience in organizing summer attractions, and 
has given special attention to the requirements of open-air thea
ters. He supplies all the necessary costumes and music, and at
tends to all the rehearsing and preliminary arrangements. 

Large Contracts in New York 

The Thirrl Avenue Railroad Company, of New York ·city, in 
addition to the contracts mentioned in the STREET RAILWAY 
Jo u RNAL for January, 1899, has recently awarded the following: 
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VIEWS IN ONE OF THE CAVERNS 

use, making rear end collisions impossible. Each car is in charge 
of a competent attendant. 

This scenic railway was installed and is owned by the L:- A. 
Thompson Company, of New York, it being one of a number of 
these attracti ons which thi s company has installed throughout 
the country. In addition, this company has built scenic railways 
at Ber gen Beach, Woodside Park, Philadelphia; Toledo, Ohio; 
Riverside Park, Baltimore; Midland Beach, Staten Island, and 
Chester Park, Cincinnati. Orders are also b eing received from 
fo reign countries, a co mplete railway with all the necessary 
materials, accessories, etc., havin g just been shipped to Para, 
Brazil. 

Dramatic and Vaudeville Attractions 

The difficulty of obtaining good vaudeville and dramatic at
tractions at short notice for parks, summer gardens, etc., has led 
Daniel Packard, of New York city, to open a general headquar
ters for this class of artists. 

Mr. Packard has the addresses of and is in business relation 

St. Louis Car Company, of St. Louis, 100 cars; Peckham Truck 
Company, of N ew York, 100 pairs 14-B short wheel-base trucks 

and 60 pairs Peckham maximum traction trucks; Standard Air 
Brake Company, 160 Standard air-brake equipments; E. F. De
Witt & Co., Lansing burg, N. Y., sand boxes for r6o cars; Hale 
& Kilburn Manufacturing Company, Philadelphia, car seats. 

Municipal Ownership in Detroit 

The Michigan Legislature on March 23 passed a bill providing 
for the municipal ownership of street railways in the city of De
troit. The bill states that three commissioners shall be appointed 
by the Detroit Common Council to arrange the terms of pur
chase, which are to be ratified by the Common Council before the 
agreement is closed. 

It is tmderc:tood, however, that the Detroit companies' franchises 
are so worded as to prevent the carrying out of the provisions of 
the new bill. 
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LEGAL NOTES AND COMMENTS* 

EDITED BY J. ASPINWALL HODGE JR., AND ROBERT 

ERNEST, OF THE NEW YORK BAR 

Bribery and Perjury in Accident Cases 

The role of Cassandra is neither grateful nor popular. 
Even the pessimist, who confines himself to a doleful view 
of existing conditions and does not attempt to prophesy 
or to point out the probable result of growing tendencies, 
is not generally fo,tened to with favor, and oft en is not 
credited. 

But both the existing conditions and the tendency to 
_ corrupt practices in the trial of negligence cases, espe

cially in the courts which are crowded with them in the 
large cities, is becoming so apparent and notorious that 
it is felt that a note of warning will not be out of tune 
with the general knowledge and thought of our readers. 

A somewhat extensive inquiry addressed to a number 
of lawyers who, in our large cities, devote their time, 
some of them to the defense and some of them to the 
prosecution of negligence cases, especially against street 
railways, has resulted in a practically unanimous verdict 
that corrupt practices are increasing. A difference of 
opinion emerges only when the inquirer seeks to obtain an 
opinion from men, who look at the matter from different 
standpoints, as to whether the plaintiffs or the defendants 
are the greater sinners. 

Our own view of the matter is, that, where a great 
volume of business is transacted of any sort, and one side 
or class of men seek to attain their ends by trickery or 
fraud, that the other side will, in a very great num
ber of cases, seek to justify themselves in stooping to 
similar means on the ground of self-defense and self-pres
ervation. It has been the experience of most men in the 
profession that the plaintiffs ' attorneys are generally the 
first to sin, and have the least excuse. Thev deal often
times with ignorant people; they have but ·few cases as 
compared with the attorneys for the railways; they come 
into personal contact with both client and witnesses, 
and they can give personal attention to details and , pre
sumably, can secure, c1t first hand, reliable information 
as to the honesty and justice of their cases . It takes a 
very stupid lawyer, who can give his attention, person
ally to the investigation of an accident case, to be deceived 
by witnesses who propose to perjure themselves for the 
benefit of the plaintiff. 

On the other hand, the temptation offered to an attor
ney, especially if he be poor, to make sure of a large ver
dict, in a flimsy case, is great, for the stake is large, and 
the whole matter is of so speculative a nature as to pre
sent the attractions and temptations of a gambling trans
action, with what seems to be a small fortune in view in 
case of success, and actual loss in case of failure. 

Now and then the public is apprised of the facts, which 
are more surprising and startling to the'm than to the law
yer, who often- suspects, from what he sees in the courts, 
trickery and dishonesty he cannot prove. 

Recently in New York a case came before one of the 
trial courts where the plaintiff 's attorney placed witnesses 
on the stand who testified; that an employee of the defend
ant was driving a large truck, heavily laden, through a 
crowded thoroughfare , and by hi s side sat a boy some 
seventeen years old; that the plaintiff, an infant, was stand
ing in the middle of the street, watched by his mother on 

• Communications relatin g to this department may be addressed to the 
Editors, Johnston Building, 30 Broad Street, Ne·r York. 

the sidewalk ; that the wagon ran over the child, and that at 
the time the driver was reading a book, while the boy at 
his side was holding the reins and driving. 

The defendant 's testimony was to the effect, that the 
driver had the reins and had no book, and that he called 
to the child, and that thereupon the mother rushed into 
the street and the accident happened. The jury brought 
i~1 a verdict for ten thousand dollars in favor of the plai n
tiff, who had been severely injured. After entry of judg
ment the attorney for the defendant learned that one of the 
witnesses for the plaintiff had stated in conversat ion that 
he had sworn falsely at the trial. Investigation followed, 
which resulted in the indictment and arrest of thi s witness, 
and of several others, who confessed, some to the di strict 
attorney a1~d some to the attorney for the defendant, that 
they had been guilty of perjury at the trial ; that some of 
them had not been near the scene of the accident at the 
time it happened, ,, nd that the others gave a perverted ac
count of what they saw. They stated in their confessions 
that the plaintiff's attorney read to them a carefully pre
pared version of the accident, including an account of the 
book and of the boy having the reins in hi s hand. and they 
testified to what had been read to them, and not to what 
they had seen. 

Meanwhile an appeal from the judgment had been taken 
to the appellate court, and the verdict had been sustained · 
but the ju:lg ~nent of affirmance was not entered promptl; 
by the plamtiff, and a rather interesting state of fact s must 
be recited as the cause of the delay. 

It appeared that the attorney for the plaintiff had a 
large financial interest in the case, and in several other 
acti_ons (for loss of se1 vice, etc.) arising out of the same 
acc_1dent. To save expense, the plaintiff hao. brought his 
action as a poor person, and the plaintiff's attornev had 
made the necessary agreement to prosecute without· com
pensation, but after the decision of the appellate court 
he refused to enter up the judgment of affinnance until 
the guardian of the infant plaintiff would ao-ree that he 
should receive full costs, allowances, expens~s, and sev
eral thousand dollars out of the verdict. 

These _facts were presented to the judge who presided 
at the tnal, and the defendant's counsel made a motion 
that the judgment be vacated and a new trial ordered. 
In granting the motion the court severely criticise<l the 
plaintiff's attorney, and in his written opinion stated that 
?e believed that th_e plaintiff's attorney not only know
mgly P:esented I?e_qured testimony to the court and jury, 
but actively part1c1pated in its manufacture. The indict
ment of the at~orney for t!1 ~ plaintiff by the grand jury fol
lowed, and he 1s now a·wa1t111g trial. 

\Vhere facts of this character become known or are sus
pected there is a strong temptation on the part of the de
fense to look solely to their own convenience and financial 
interest, and be ::-a.tisfied with a release, while there are the 
stronge:t and most potent reasons on the score of public 
duty to unpel them to go to much inconvenience and some 
expense in bringicg matters of this character to the at
tentio_n of the criminal, as well as the civil courts, as was 
done 111 this case. 

The other side_ of the question we have already sug
gested, and we mfer from inves tigations that we have 
made that practices of this sort, especially in some of our 
Western cities, have resulted in defensive measures 011 the 
p~rt of large corporations which are not always compatible 
with the strictest i11tegrity. There are hangers-on about 
the court houses in some large cities who seem to be con
stantly in conversation with the jury panel, and who have 
no apparent means of livelihood, but who always seem to 
be flush of money. Coincident with their presence about 
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the court house are stubborn jurymen, who, in cases of 
clear liability, cause disagreements. The zeal of the ad
juster (who is in a way a sort of detective and open to the 
same sort of temptation that makes a detective's testi
mony of doubtful value), is in great part to blame. 

W e regret to notice that the accident departments of 
some of our large railway companies stir up bad blood 
and give the attorney for plaintiff good ca'.1se for com
plaint which bears fru it in his justifying himself, to him
self if to no one else, in departing from professional ethics. 
T he counsel and the accident adjusters of the railway com
pany should not set up by their conduct a low standard of 
professional tactics, if for no other reason than because 
it is bad policy. W e refer to the growing practice of set
tling cases after suit is brought, behind the plaintiff's 
attorney's back. The counsel for the company excuse 
themselves to their brethren at the bar by saying that they 
cannot control their client, the company, and its adjusters 
- an excuse which, if ever available, certainly is not valid 
until they have exhausted every effort to compel the com
pany to be as righteous as they desire, and have a right to 
expect, their opponents to be. 

But iL is believed, th:::tt the loss departments of most of 
our street railways are run upon the very sound proposi
tion that '' Honesty is the best policy." The courts and 
jurors and the chc.racter of the counsel who ordinarily 
are employed to try the cases for our street railways is 
so high, that the adjuster who tries trickery or bribery in 
order to attain success as a shrewd employee must not 
only fool the court and jury, but must fool the shrewd and 
honest counsel under whose direction he is supposed to 
act. 

Where any other policy prevails it must in the end 
arouse such a wave of popular indignation as to be re
fl ected, if nowhere else, certainly in enhanced damages in 
cases wherein the plaintiffs recover verdicts from indig-
nant juries. H. 

CH ARTE RS, ORDINA N CES, FRA NCHISES, ETC. 
A L A BAMA.-Electric Railroads-Injury to Telephone Com

pany- Injunction. 
1. While pri or occupancy of a street by a telephone company 

may not confer superior privileges over an electric railway com
pany seeking to construct a line in such street, it may be consid
ered in denial of the latter' s usurpation of superior rights in said 
street. 

2. To entitle a telephone company to enjoin an electric railway 
company from operating a line, under a legislative grant, on a 
strtet occupied by the former, damages in the nature of an abuse 
of the franchise, and not mere incidental damages, must be proved. 

3. An electric railway company will be enjoined from erecting 
its wires in a street in such a manner as to short-circuit the wires 
of a telephone company, and prevent messages being sent over 
them, where such damages can be avoided by a proper construc
tion of the line, as such damages would be continuous, and tend 
to a multiplicity of suits. 

4. And for the further reason that a court of equity will interfere 
to keep such corporations within the line of their authority, and 
prevent such damages.-(Birmingham Traction Co. vs. Southern 
Bell T elephone & Telegraph Co., 24 So. Rep., 731.) 

ILLJNOIS.-Municipal Improvements-Assessment-Property 
Subject. 

I. Under City and Village Act , art. 9, authorizing special assess
ments for local improvements on property contiguous thereto, the 
tracks and right of way of a street railroad company in a public 
street may be assessed for conti guous local improvements therein; 
and this, even where its franchi se is only an easement for a term. 

2. R evenue Law (Rev. St. 1893, c. 120) , sec. 15, providing that 
the track, road, or bridge of street railroad companies shall be 
deemed personal property, and assessed as such in the town or 
district where located or laid, does not prevent the assessment of 
the track and right of way of a street railroad for contiguous local 
improvements.-( Cicero & P. St. Ry. Co. vs. City of Chicago, 52 
N. E. Rep. , 866.) 

ILLINOIS. - Municipal Corporations-Ordinances-Constitu
tionality-Contracts-Ultra Vires. 

1. Under Rev. St. p. 219, sec. 3, providing that a city may per
mit the construction of a street railway upon such conditions as it 
deems best for the public interest, a city may require a street rail
way to pay an annual tax on each mile of its track as a condition 
to its right to construct and operate its line. 

2. It will not be presumed that because an ordinance, authoriz
ing the construction and operation of a street railway, requires 
the payment of a license fee on each car, that another provision, 
requiring the payment of an annual tax on each mile of its track, 
is an improper attempt to raise revenue for the municipal govern
ment. 

3. ·An ordinance requiring defendant street railroad to pay an 
annual tax on each mile of its road, as a condition to its right to 
construct and operate its line, does not deprive defendant of its 
property without due process of law, in contravention of the four
teenth amendment to the constitution of the United States and 
sec. 2 of the bill of rights of the State constitution. 

4. An ordinance requiring defendant to pay an annual tax on 
each mile of its track is not in conflict with Const. art. 4, sec. 22, 

prohibiting the enactment of special laws where a general law is 
applicable, though the ordinance applies only to defendant, and 
not to other street railway companies. 

5. D efendant, who accepted a license to construct and operate 
a street railway, and received its benefits, cannot, as against the 
city, avoid payment of an annual mileage tax on the ground that 
the license imposing it was ultra vires of the city.-(Chicago Gen. 
Ry. Co. vs. City of Chicago, 52 N. E. Rep., 880.) 

KENTUCKY.-Taxation of Corporate Franchises-Repeal of 
Statute-Conclusiveness of Finding of Board of Valuation. 

I. Ky. St. secs. 4273-4275, enacted prior to the present constitu
tion, so far as they authorize the board of equalization to equalize 
assessments upon any other basis than that of the cash value of 
the property assessed, are in conflict with Const. sec. 172, and Ky. 
St. sec. 4020, enacted thereunder, and were to that extent repealed 
thereby. 

2. A corporation, whose franchise has been assessed at its fair 
cash value by the board of valuation and assessment, cannot com
plain of the inequality caused by the fact that other officers have, 
in violation of the constitution and statutes, assessed property at 
less than its fair cash value. 

3. The question as to how far the value of the franchise of the 
corporation is affected by the fact that it is to exist only for a lim
ited time is for the board of valuation and assessment, and its 
finding as to that matter is final and conclusive. 

4. In fixing the value of the franchise of a corporation for as
sessment, it is prcper to deduct the value of the tangible property 
of the corporation assessed in the State from the value of the cap
ital stock; and, in fixing the value of the capital stock, the board 
may take into consideration the gross and net earnings of the cor
poration.-(Louisville Ry. Co. vs. Commonwealth, 49 S. W. Rep., 
486.) 

NEW YO R K.-Conversion-J udgment-Satisfaction-Title of 
Property. 

1. Where the owner of coupons in the possession of another 
elected to waive their return, and sued as for conversion, and re
covE'red judgment, which was satisfied, the coupons became the 
property of the wrongdoer. 

2.-Evidence-Presumption.-Possession of coupons by the per
son liable thereon, where there was evidence they were unpaid, 
raises no presumption that they were received under any agreement 
preventing the owner from collecting them. 

3.-Same-Burden of Proof.-Where, in an action on coupons, 
plaintiff showed that they had been duly issued by defendant, that 
plaintiff had become the owner of them, and that they were not 
paid, the burden was on defendant to show whether any defense 
existed against the right to recover; and this, though the coupons 
were in defendant's possession. 

4.-Judgment-Notice-Estoppel.-Where the person ultimately 
liable on coupons was served with notice of the commencement, 
trial, entry of judgment, and appeal of an action involving their 
ownership, value, and existence as legal obligations, though not a 
party, h<> is concluded as to these issues in a subsequent action on 
the coupons. 

5.-Limitation of Actions-Bonds-Coupons.-Interest coupons 
of bonds therein described are not outlawed until th~ bonds are, 
though they are d t tached from the bonds.-(Kelly et al. vs. Forty
second St. M. & St. N. Ave. Ry. Co., 55 N. Y. Suppl., 1906.) 

NEW YORK.-Bills and Notes-Defenses-Want of Consid
eration. 

1. \\There a note was given in settlement of a suit for the in
fringement of certain patents, apparently valid, and both parties 
acted in good fai1h, the maker cannot avoid payment on the 
ground of want of consideration, because the patents were sub
sequently adjudged void in another suit. 

2.-Same-Payee's Right to Sue.-The fact that the payee of a 
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note, ginn in sett lement of a pending suit, was not a party thereto, 
docs not affect his r ight to recover the reon. 

3.-Same-Consideration.- A note was g iven in settlem ent of a 
suit fo r the infringem ent of patents on electric ca r eq ui pments to 
a company no t a party to the suit , which also agreed to promptly 
furni sh the maker any troll ey equipment it m ight require. H eld, 
that though th e patents were invalid, there was a sufficient con
sideration for the note m oving from the payee in this additional 
agreement .- (Gcneral E lectric Co. vs . Nassau Electric R. Co. 
et al. , 55 N. Y. Suppl. , 858.) 

N E W YORK-Location- Obj ections by Landowners-Waiver . 
I. R ail road L aw, secs. 6, 90, provides that a street surface rail

road corporation, before constructing it s road, shall fi le a map 
and profile of the route, and notify occupants of lands ove r which 
the route passes; that any occupant may, within fift een days after 
notice, apply to a justice of the Supreme Court for relief agai nst 
the route designated, and alteration of the same; and that the 
corporation sh::dl not proceed to cond emn unti l th e fift een days 
have expired, nor until fi nal determination of any appli cation for 
change of route. H eld, that an occupant who fa il s to obj ec t to a 
proposed route within fifteen days cannot aft erwards at tack it. 

2.-Same-Petition fo r Condemnation- Sufficiency of D escrip
tion.-If the center line of a proposed street surfa ce railroad ex
tension is staked out on the ground, o r otherwise ascertainabl e by 
inspection, without reference to the map of the route, or already 
known, it is a m onument that may be r eferred to in the " specific 
description of the property sought to be condemned, and its loca
tion by metes and bounds," required by Code, sec. 336o, subd. 2. 

3.-Same-Right to Condemn-Agreem ent with O wner.
Where an adult asserts und ivi ded ownership in land sought to be 
condemned by a street surface railroad company, and several in
fants claim an interest therein , and th ere are li ens on th e property, 
the company may resort to condemnation procee ding s, under 
Railroad Law, sec. 90, authori zing that course wh en th e company 
is "unable to ag ree" for the purchase of the land.-(Stillwater and 
M. St. Ry. Co. vs. Slade et al. , 55 N. Y. Suppl., 966. ) 

NEW YORK-Municipal Corporations-Proceeding s to Open 
Street-Notice. 

I. Syracuse City Charter , sec. 167, provides th at notice shall be 
g iven of the application for the appointment of commissioners to 
ascertain and report the compensation to be paid to person, owrr
ing or having an interest in property proposed to be taken fo r a 
street and shown to be benefit ed. H eld, that notice to a m ortgagee 
of a railroad might be di spensed with in a proceeding to take 
railroad property , where the mortgage is so insig nificant in pro
portion to the value of the road that the li en will not be impaired 
in the slightest degree by th e proceeding. 

2.-Same-Statutes-Parti al Invalidity.-The fact that said sec
tion does not provide, in express t erms, that notic e sh all be g ive n 
to the owners of property taken and n ot benefit ed , does not per
mit the city to take lands without due process of law, as agai nst 
owners of lands benefited.-( In re Opening of O neida St. , City 
of Syracuse vs. Syracu se, B. & N. Y. R. Co., 55 N. Y. Suppl. , 959.) 

NEW Y O R K.-Streets- Obligations to P ave. 
I. General R ailroad Law, sec. 98 (Laws 1890, chap. 565) , as 

amended by Laws 1892, chap. 676, providing th at every street sur
face railroad corporation, so long as it shall u se any of it s tracks 
in any street in a city, shall keep in permanent repair that portion 
of such street between its t racks, th e rail s of its tracks and two 
feet in width outside thereof, as and whenever required b; the local 
authorit ies t o do so, applies to every street surface railroad com
pany, whether incorporated prior or subsequ ent to the act. 

~-- Samc-Excmption.-The omi ssion , in a ch a rter of a street 
ratlroa? com pany, of a provision compelling it t o pave streets 
alon g 1~s t racks, does not vest in it or its successors a perpetual 
exe1;1ption from such obligation subsequently imposed by the 
L_eipslature under the power giv en it by Const. , art . 8, sec. 1, pro
v1dmg _that all general laws creating corporations may be altered 
fro m tim e to time. 

3.- Sam:-Vested Rights.-The term "vested rights" relates to 
prop:rty n ghts only, and does not embrace an immunity or ex
em ption c~eated by an omission, in a statute incorporating a street 
surface railway ;ompa1:y, to impose a liability on it to pave parts 
of streets occupied by its tracks. 

4.-Same-City Counci l- Power to Exempt-A city council 
has no po_wer to exempt a street railroad company. by contra>Ct 
or otherwise, from th e provi sion s of General R ai lroad Law, sec. 
98: as amended by laws 1892, chap. 676, requiring all street surface 
rail roads to pave certain portions of streets occupied by their 
tracks. 

. 5-- ~ame- E xemption Contract- L egalizing Statute-Constit11 -
ti_onahty.-:--Laws 1893, chap. 2,1r , legali zing a contract between th e 
city ? f B!ng hamto11 and the Binghamton R ailroad Company ex
e nptmg tt from p r t of the provision$ of General Railroad Law, 

sec. 98, as amended by L aws 1892, chap. 676, requmng it to pave 
certain portions of street s o ccupied by it, is not void as a grant 
to the company of an "exclusive immunity" forbidden by the con
stit ution. 

6.--Same- R epeal.-Nor was such legali zing act repealed by im
plication by L aws 1893, chap. 434, sec. 90, passed a month there
after , providing that th e general law requiring street railroad 
companies to pave certain portions of streets along their tracks 
shall apply to every corporation , however organized ; nor by Laws 
1895, chap. 933, which , in amendin g th e general rai lroad law in 
0ther unrel ated respect s, necessari ly re-enacted section 90. 

7.- Samc-Validity.-Laws 189.3, chap. 231, legalizing a contract 
between the city of Binghamton and the Binghamton Railroad 
Company, exempting the lat ter from liability to pave parts of 
streets occupi ed by it, was not vo id because it validated a contract 
void for want of power in the ci ty to make it, since the Legislature 
may confer such power by retrospective legislation.-(W ood vs. 
Common Council of City of Binghamton et al., 56 N. Y. Suppl., 
105.) 

SOUTH CAROLINA.-Muni ci pal Corporations-LayingRail
road Tracks in Street-Consent of Abutters-Condemnation. 

Under Acts 1894, p. 1002, sec. 14, authorizi ng the town council 
of Gaffney City to close up , widen, or al ter a street by condemna
tion in case the abutters refuse consent, the council has no author
ity to permit a railroad to lay its t racks in a st reet, where consent 
was refused, without condemn ation and compensation.-(Wilkins 
et al. vs. Town Council of Gaffn ey Ci ty et al. , 32 S. E. Rep., 299.) 

TEXAS.-Municipal Corporations-Change in Grade of 
Streets-D elegation of A uthority-Liability to Abutters-Coun
cil-Proceedings- Committees-] o int Tort F easors-Evidence
Instructions. 

1. Where a railroad company rai ses the g rade of a street through 
a contractor, putsuant to authority g ranted to it or to the con
tractor by a city acting under the power confe rred by charter to 
alter the grade of streets, the city alone is li able to an abutter fo r 
damages resulting from the change. 

2. An alderman testified without objection that he gave a rail
road company authority to change the g rade of a street, "for the 
council r ecommended it ," and that he "suggested th e m atte r to 
the council, but could not state how the vote stood there." H eld, 
that the question whether the council authorized th e change was 
for the jury. 

3. The necessity of submitting the questi on to the jury was 
presented by a request to charge the erroneous proposition th at 
such authority might be g iven without a fo rmal order passed by 
the council in session. 

4. A street committee of a city counci l has no authority to 
authorize a rai lroad company to change the g rade of a street, un
less conferred by charter or by the coun cil. 

5. Wh ere a railroad company rai sed th e grade of a street 
through a contractor without authority from th e city, and the con
t racto r au thoriz (:!d the engineer of the company to specify wher e 
the dirt should be placed, and the engi neer gave directions the re
under, th e company and the contractor were not joint tort feaso rs, 
so as to preclude the latter from recove ring over acrainst the 
fo rmer in an action by an abutter fo r damages. 

0 

6. Th e Deni son City Charter provides that the council shall hold 
regul ar m ~eti ng s ; that its vo ice shall be ascertained by vote; and 
that the city secret ary shall att end every meeting, and keep ac
curate minutes of the proceedin gs, and record votes. H eld, that 
authority to change the g rade of street s, which is confer red on 
the council by charter, cannot be g ranted by the consent of each 
m ember of the council individually. T he council must act as such. 
-(Denison & P. Suburban Ry. Co. vs. J ames et al., 49 S. W. 
R ep., 660.) 

LIAB I LITY FOR N EGLI GENCE. 

ILLINOIS.-Contributory N eglige nce - Instructions - Error 
Cured-Damages- Pleading. 

I. W here plaintiff did not begin to ali 0 -ht from defendant's car 
until it had stopped, and when it stopped ";,he was holding on with 
both hands, and had one fo ot to the ground, and the car jerked 
after she put the fo ot on the ground, and before she had time to 
lift the oth er foot , she exercised o rdinary care. 

2. If an instruction that if plainti ff, while alightino- from de
fendant 's car, was using reasonable ca re, and defenda nt 

0

ncgligently 
~aused the _car to be set in motion, and plainti ff was thereby in
JUr~d: the Jury should find defendant guilty, is objecti onable in 
0 1111tt111g the qu esti on wheth er th e negligence of plainti ff was the 
proxim a_te caus~ of the i1:1jury: tl~e objection is obviated by a sub
sequent 11:1 struchon that , 1f plamhff was negli gent in alighti ng, and 
such negli gence \\ as the cause of th e injury, a ve rdict of no t gui lty 
should be return ed. 

.1- If su~h instru_cti<:n is_ obj ec_t ionablc in no t definin g "reason
able care, the obJech on 1s obviated by a subsequent instruction 
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that a person attempting to alight from a street car is bound to 
use ordina ry care to avoid in jury, under any and all circumstances, 
and if she fa il s to use such care, and is injured by r eason thereof, 
she cann ot recover. 

4. In an action fo r personal injuries, a recovery for any dis
abil ity ren dering plain tiff less capable of attending to her business 
may be had without an averm ent of special damage, where plain
tiff is a common laborer , sin ce the damages necessarily result 
from the injury.-(North Chicago St. R. Co. vs. Brown, 52 N. E. 
R ep. , 864.) 

I NDIANA.-Special V erdict- Obj ections- Injuries to Tres
passers-Constitutiona l Law-Title of Act- Jury Trial. 

r. T he question of the validity of a special verdict is not rai sed 
by an objection to the fili ng of defendant' s request fo r a special 
yer cl ict, where no dem and was made that the jury be directed to 
brin g in a general verdict , and no objection was made on the re~ 
turn of th e special verdict, nor any request that the jury be sent 
back with in structi ons to make a general verdict. 

2. Where a boy, bein g unable to get on an open electric car, 
stands upon the side of th e car, on which strips ex tend to prevent 
the egress or ingress of passengers, pl acin g hi s foo t on the boxing 
of the axle, and rides thereon fo r some distance without paying a 
fa re or offerin g to do so, and without bein g asked for hi s fare, he 
not bein g seen by any employee of th e railroad company, though 
he had money in his pocket wi th whi ch to pay such fare, if aske\l 
fo r it, and falls o ff and is run over by the wheels of the trail er, the 
rail road company is not liable fo r in juries received, the place 
where the boy was riding being very dan gerous. 

3. P laintiff, while so ridin g, was not a passen ger to whom the 
carrier owed a safe carriage and immunity from injury. 

4. Th e fac t that plaintiff was a child about nine years old did 
not m ake him less a trespasser on the car, if th e oth er fac ts com
pell ed the conclusion that he was wron gfully on th e car. 

5. Act March II , 1895, amending the practice act, and providing 
for specia l verdi cts, sufficiently expresses th e subj ect in the titl e, 
"An act t o amend section 389 of an act concernin g proceedings 
in civil cases, ap proved April 7, 1881, and des ignated as section 
546 of the R evised Statutes of 1881." 

6. Act March 11, 1895, providing fo r special Yerdicts, whi ch act, 
except as to fo rm, did not change th e law governin g special ver
dicts as it had existed in the State since 1852, is not uncon stitu
tional, as violatin g the right of tri al by jury. 

7. Wher e an applica ti on for a special verdict is m ade under Act 
March II , 1895, and 144 interrogatories are submitted to the jury, 
coverin g every ma teri al fac t, excl usion of o thers tendered, calling 
for m ere opinions and for conclusions of law, was proper. 

8. W her e a Epecial verdi ct is requested, no instructions are 
proper , except such as are necessary to info rm the jury as to the 
issues, th e rules for weighing evidence, who h as the burden of 
proof, and whatever else may be necessary to enabl e the jury 
clearl y to understand its duties.- (Udell vs. Citizens St. Ry. Co., 
52 N. E. R ep., 799.) 

I N DIANA.-D efect ive Street- Duty to R epair- Special Find
ing-Presumption-Contributory N egli gence-Instructions-Re
view. 

I. I t cannot be presum ed that a person injured did not exerci se 
any care, from a special findin g that the evidence did not show 
" wh at car e" he was using when th e injury occurred. 

2 . In the ab sence of k nowledge to the contrary, one drivin g over 
a street is entitl ed to presum e that it is in a reasonably safe con
dition fo r travel. 

3. O ne injured by reason of a de fective street , which he knows 
to be un safe, is _not guilty of contributory negligence, if he uses 
care proportionate to th e known danger. 

4- O n an issue as to what would constitute constructi ve notice 
of_ a defect in ~ street, th e court charged that a very short time 
mi ght be suffic ient, considerin g the loca tion, character , and per
m anence _of t.~e defect, "and such other thin gs as throw li ght on 
the quest10n , and added that what th e facts were and the inter
fe rences to be d: ;iwn therefrom were for th e jury to determine, 
t11 1d~r ;i ll the ev1cl ence and circum stances. H eld, in view of the 
c)osm g c~ausc, that the in structi on was not erro neous, as authori
zm g tl_1 e Jury to consider fa cts not shown by the evidence. 

5- Smee a street railroad company is bound to so maintain its 
t ra_cks as not ~o impair the safe condition of the street, whether re
quired by o rdm ance or n?t, an i?struction that, if a street railway 
c01_n pany accepted an ordmance imposing such obli gations, a vio
lah _o n tl?ereof rend~ring the street dangerous would be negligence, 
~ h_1 ch , 1f th e proximate cause of another's death , who was exer
c1s111g due care at the time, would render the company liable there
for, was no t error. 

6. ~ verdi ct ~f a jury cannot be di sturbed on appeal wher~ 
there is :;9me evi dence to support it, 

7. It is not error to refuse requested instructions covered by 
those given.-(Citizens St. Ry. Co. et al. vs. Ballard, 52 N. E. 
Rep., 729.) 

LOUISIANA.-Contributory Negligence-Infants-Motoneer 
-Damages-Personal Injuries. 

r. A plaintiff's act or omission, when only a remote cause, or a 
m ere antecedent occasion or condition, of the injury inflicted, is 
considered not to be contributory negligence. 

2. A child of three and one-half years is, of itself, incapable of 
contributory negligence. 

3. No man should be in charge of an electric car as motoneer, 
running along populous thoroughfares of a city, who has not the 
full and complete use and sight of both eyes. 

4. N o doctrine or rule exi sts here that the negligence or im
prudence of a plair,tiff, whil e not of the proximate character to de
feat his recovery, may yet be looked to by the jury or court in 
mitigation of damages. 

5. Nevertheless, this court has con stantly exercised its reason
abl e discretion of increasing or diminishing the sums awarded for 
dam ages, according to it s judgment, operating on the facts, 
prompted in g iven cases. 

6. It has never been the intention to fix by rule specific sums 
fo r different classes of injuries, nor for varying grades and dura
tion of anguish a nd suffering. 

7- In this respect, each case is considered independently, on its 
m erits, and on the state of facts peculiar to it, a due regard, how
ev r, being always had to the proper observance of a reasonable 
uniformity of jurisprudence on g eneral lines.-(Rice et ux vs. 
Crescent City R. Co., 24 So. R ep. , 791.) 

LO UIS IAN A.- Injury to Passenger-Contributory N egligt'nce. 
r. The W est End passenger train of the defendant company 

came to its stopping place on Canal Street, where it was when 
plaintiff walked up to the train, and turned to the right, in order to 
board the smoking car at the end of the train. An electric car of 
the defendant company ran on its track, which was near the steam 
train. The proj ection of the electric car and the projection of 
the steam train (toward each other) made very narrow the path 
upon which plaintiff was walking, with his back to the electric car 
by which he was knocked down, and greatly injured. The rule a~ 
to looking and listenin g had no application. About midday, de
~endant's m otorman did not see plaintiff, who was walking in front, 
m a dangerous position, bec;i.use of his advancing car. It was his 
duty to keep a sharp lookout, and see pedestrians at the place on 
their way to board the cars. No gong was sounded, and no alarm. 

2. There was no proper care on the part of the employee in 
charge of the defendant's electric car. Such care and diligence 
must be exerci sed at dangerous places on a railway, to avoid in
fli cting injury, as the proper manning of a car requires.-(Conway 
vs. New Orl eans City & Lake R. Co., 24 So. R ep., 780.) 

M A SSA CHUSETTS.-Liability for Injuries-Acts of Fellow 
Passengers- Knowl edge of Passenger's Infirmity. 

I. A carrier is not liabl e to a passenger for injuries received 
by the fall of ano ther passenger, who was jostled by the conductor 
whil e removing a drunken passenger from the car in the exercise 
o f due tare. 

2. Where a passenger was injured through the carrier's attempt 
to remove a drunken pa ssenger from the car, the carrier, if liable 
at all, was liable only for the consequences of the injury, and not 
fo r any fri ght o r other injury suffered by the passenger through the 
drunken man 's presence, or the attempt to remove him. 

3- Th e condnctor's knowledge of a passenger's infirmities does 
not increase the carrier's obligations to her. _ 
. 4: A carrier whose servants committed a battery on a passenger 
1s liable for all d,:mag es sustain ed by him, nen though the injury 
to a normal person would have been less.-(Spade vs. Lynn & B. 
R. R.. 52 N. E. R ep., 747.) 

NEW YORK.- Negligence of Driver.-The failure of the driver 
of a horse car to c bserve a boy when he slipped on the track on 
a dark night, four feet in front of the horses, at a part of the ;oad 
not a crossing, d oes not justify an inference of negligence.-(De 
Ioia vs. M etropolitan St. Ry. Co., 56 N. Y. Suppl., 22.) 

NEW Y-ORK.-Injury to P erson Near Track-Question for 
J ury.-Ev1dence showed that plaintiff was standing on a crosswalk 
between the tracks of a street railway, preparatory to taking a 
south bound car, when he was struck by a north bound car which 
was in full view of him while approaching. The drivers ~ere in
structed to slow up or stop when approaching a car near or on a 
crosswalk receiving passengers, but the driver of the north bound 
car al;lproa_ched the pla~e _where plaintiff was standing, without 
checkmg his speed. Plamhff, being about to take the south bound 
car, was facing in that direction, and did not notice the approach 
of the other car. Held. sufficient to authorize the submission of 
the case to the jury.-(Boentgen vs. New York & H. R. Co., 55 
N. Y, Suppl., 847-) 
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Arguments Against the Vestibuling of Cars. 

T he fo llowin g interesting letter was addressed by J ohn vV. Mc
Namara, gen eral m anager of the Albany Railway, to th e com1?it
tee of rail roads of the New Yor k State Assembly, arguing agam st 
the passage of several bill s pending before the railroad commit
tee in relation to vestibuling or inclosing pla tfo rms of cars of 
street railways : 
To the Honorable Committee of Rail roads of the Assembly: 

Gentlem en.-Th e Albany Railway respectfull y opposes th e 
passage of a ny of the proposed measures providing for the vesti
buling o r inclosing platfo rms of its cars, for the following rea
son s : 

I. T he A ppella te Courts of the several States of the United 
States and the Supreme Court of the United States have laid 
do wn th e la w in r ela tion to the care to be exercised by persons 
or corporations operating street railways. According to the sev
eral decision s, the operator of a street car, especially if it is im
pelled by cable o r electric power, is bound to keep a constant 
watch fo r persons and vehicles on the street , and although he is 
not bound to ant icipate that foot passengers will a ttempt to cross 
otherwise than at regular crossings, and he, therefore, need not 
maintain quite the same degree of vigilance, h e is always held 
responsible fo r failing to see even persons crossing at other places 
if he would have seen them had he been in the exercise of ordi
nary care.-Sherman and Redfield on N egligence (5th ed.) , sec
tion 485c. 

1. This being the law, street railway managers are obliged to 
select able-bodied , competent operators of their car s. The op
erator must be able-bodied, and physically able to promptly con
trol all the appliances usually on cars for the purpose of starting 
and stopping them. His eye sigh t must be good, so that h e may be 
able to see o bstructions on the track, or at points along the line 
see those wh o a re about to cross the track. His h earing must be 
good, so that he may be able to hear all signals give11 to him by 
the conductor and promptly obey them; and th •~ warning$ and 
signals of pedestrians or persons desiring to board cars. He must 
be able to sp eak, and preferably to speak the En~lish language. 
Hi s habits must be good. No one known to habitually use in
toxicating liquors can legally be employed as th e operator of a 
car.-Railroad Law, section 42, and Liquor Tax Law, section 41. 
Penal Code, section 420. 

II. The law requiring th e utmost vig ilance on the part of those 
operating street r ailways is being constantly enforced by the 
courts in ac tions brought by persons suffering damages either to 
person or property. It would seem, therefore, unjust to require 
street rail ways, first, to take the greatest care in the selection of 
the operators of its cars and the greatest vigilance on their part, 
and then , second, t o compel them to place such operator in such 
position that having ear s h e cannot h ear, having eyes he cannot 
see, and having a tongue and voice he cannot u se them. That 
is just what each one of th e b ill s we are considering requires 
street railways to do. It r equires the operator to be inclosed in 
a vestibule, so that his ability to see and hear and make himself 
h eard is abridged. 

I As car s are now operated in Albany, the operator is in a 
position where h e can be seen by all persons trave ling on the 
street ; where he himself can see all persons who are crossing, or 
attempting to cross, th e track upon which he is driving his car; 
and h e is in a position to hear warnings given to him by others; 
and is also in a position t o give warning himself to those who 
may inadvertently place th em selves in danger. 

2. It is no t saying too m uch to say that hundreds of persons 
have been saved from serious injury by reason of the ability of 
the operators of the car s of ' the Albany Railway to make them
selves h eard. 

III. The experience o f electric railways and other railways 
using ve stibules is that the vision of th e operator is very much 
obscured, and the percentage of accidents happening by reason of 
thi s interference with vision is consequently larger. 

I. It is impossible to keep the g lass portion of the vestibule 
clear in cold, foggy or stormy weather. It is fo und at night that 
in order to enable the operato r o f the car to see a t all, it is neces
sary to cover the front part or front windows of th e car pr oper 
with a curtain. The effect o f thi s, of course, is to prevent th e 
passengers r iding in th e car fro m seeing the operator. For aught 
they know, h e may h ave b een taken with a fit and be lying sense
less on the platfor m. 

2. The hearing of the operato r of a car while inclosed in a vesti
bule is very much impaired by reason of the resonati ng effect of 
the vestibul e. All the noise made by motors and wheels on the 
track seem s to b e concentrated and intensifi ed in the vestibule. 

3. The conductor of the car, who occupies th e rear part, is 
handicapped by the vest ibule. If the trolley goe-, off, which is 
quite a common occun cnce on all ove rhead troll ey road s, it is 
necessa ry for him to get off the car to put the trolley on. 

4. T h t: present p latfon_ns enabl e persons to see the conduct_ of 
the driver, both from the inside of the car and from the outside 
of the car, during an impendin g accident. Many an operator of 
a car has been able to prove hi s great vigi lance by aid of the 
testimony of person s sta ndin g on the sidewalks or sitting in the 
ca r which he was operating, when, if h e had been inclosed in a 
vestibule, as these bills propose to inclose him, 1t would be im-
possible for him to do so. . 

5. Th e motion of his hands in throwin g off pow er and puttmg 
on brakes is plainly visible. If he were inclosed in a vestibule, no 
one would be able to see whether he made any effort to stop the 
car or not. 

6. The open platform enables inspectors of operation to readily 
see the position and condition of the operator. 

IV. Unless, therefore, the L egislature is prepared to r elax the 
rul e of law establi shed by the courts, and g ive the operators of 
street railways the same right to operate their cars as is now en
joyed by steam railroads, they, the railways, should be permitted 
to manage th e operation of their cars in such a way as to secure 
the least possible damage to the persons and property of others. 

V. The reason given by the proponents of the several bills for 
their passage, namely, their sympathy for those en gaged in operat
in g cars, docs not take into account the much larger number of 
persons interested in preserving their lives. For instance, the num
ber of operators of cars employed by the Albany Railway does 
not exceed one hundred and fifty, while the population of the cities 
through which th e cars of the Albany Railway are operated ex
ceeds two hundred thousand. It is , therefore, a question whether 
it is better to conserve the h ealth and comfort of one hundred and 
fifty persons who n,ay be exposed to wind and storm for a few 
days in each year, or to j eopardize the limbs and lives of thousands 
of people who have occasion to use the streets through which the 
car s run. 

1. The Albany Railway and the Watervliet Turnpike and Rail
road Company have operated street railway car s in the city of 
A lbany and vicinity since 1863. During that time there is no 
record that any operator of either a horse or an electric car con
tracted any di sease while operating such cars which caused his 
death or hastened his death. The fact is that the dnvers of cars 
are among the h ealthiest of the employees of a street railway. 

2. The lives of persons run down by street railway cars are as 
precious to their fathers and m others, or, in the case of parents, to 
their children, as the lives of the operators of street cars are to 
those who are related to them. vVith all the care which it is 
possible now to exercise, many annually lose their lives by reason 
of bei ng struck or run over by street cars. It wou1d seem, there
fore, that any legislation which tends to increase the number who 
thus annually lose t heir lives should be restrained and withheld. 

3. It is well known that pedestrians and driv ers of vehicles on 
streets through which street railways are operated rely upon the 
vigilance of the operators of street cars to warn them of the ap
proach of the car , and to stop the car if necessary to prevent a 
collision or acciden t. 

4. A car with a human being in plain sight on an open plat
form seems less like an engine of destruction than a car with an 
inclosed platform, the operator of which is concealed from those 
using the streets as pedestrians or drivers of vehicles. 

VI. The fact that the operators of street cars-motormen and 
gripmen-want vestibules; or the fact that corporations owning 
railways do not want them , should not influence the decision of 
the question. 

1. Many who advocate the vestibuling of cars do so simply 
from the standpoint of sympathy for the operator of the car. All 
other considerations are ignored or forgotten. 

2. It is barely possible that some operators of cars may desire 
vestibu les, forgetting for th e moment how a vestibule would 
han dicap them in th e operation of their cars. 

VII. The questio n, th erefor e, whether any of the bills providing 
fo r the vesti buling of cars, or the modification of any of them, 
shonld be report ed by yonr committee is respecth1lly submitted 
to you for consideration on all the facts which have been laid 
before you. 

Dated March 2, 1899. 

----+♦..__ __ _ 

A subscriber to the STREET RAILWAY JOURNAL wi shes to pur
chase about 450 horses. 
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Annual Reports 

ATLANTA CONSO LIDATED STREET RAILWAY COMPANY, 
ATLANTA. GA. 

The report of this company for the year ending D ec. JI, 1898, is 
as follows: 
Receipts from paEsengers ............ . .. ....... ... ...... $404,529 
Receipts from other sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.868 

Total receipts .......................................... $408,397 
Operating expenses ........................ ............. 222,441 

Earnings from operation ..... . ......................... $185,956 

Deductions from Earnings. 
Interest ............................................ $ro8,682 
T axes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,433 

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $66.841 
P er cent, operating expenses to total rec eipts . . . . . . . . . . .. . 52.4 

Balance Sheet. D;:ited D ec. 31, 1898. 

Assets. Liabilities. 
Plant ............. . .. $4,446,380 Capital stock .. ... . .. $2,000,000 
Cash . . . . . . . . . . . . . . . . 232,623 Funded debt ........ 2,250,000 
Material on hand. . . . . 15,066 Bills audited . . . . . . . . . 14,930 
Unearned insurance . . 715 Suspense . . . . . . . . . . . . 6,800 
Bills receivab le . . . . . . 758 Pay rolls . . . . . . . . . . . . ro,439 

Dividend . . . . . . . . . . . . 904 
Profit and loss (sur-

plus) . . . . . . . . . . . . 412,468 

Total ............... . $4,695,542 Total ................ $4,695,542 

INTERURBAN ROADS. 

The following annual reports of fiv e of the leading interurban 
roads in the country will be of interest : 

TWIN CITY R APID TRANSIT COMPANY, MINNEAPOLIS, MINN. 

Y ear Ending Dec. 31, 1898. 

Receipts from passengers ............................. $2,145,093 
Receipts from other sources. . . . . . . . . . . . . . . . . . . . . . . . . . . 25,623 

Total receipts ................ ......................... 2,170,716 
Operating expenses ..................... . ............. 1,019,392 

Earnings from operation ............................... $1.151 ,324 

D eduction s from Earnings. 

Interest on funded debt, and dividends on preferred 
stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $713,454 

Taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64,214 

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $373,656 
Per cent, operating expenses to total receipts. . . . . . . . . . 46.96 

CINCINNATI, NEWPORT & COVINGTON RAILWAY COMPANY, 
CINCINNATI, OHIO 

Year Ending D ec. 31, 1898. 
Gross r eceipts ...... . .... ....... . ................ .... ... $681,672 
Operating expenses ............... .. ................... 302,201 

Earnings from operation ................................ $379,471 
Fixed charges .......................................... 318,144 

Net income .. .... ...................................... $61,327 
Per cent, operating expenses to total receipts. . . . . . . . . . . . 44.3 

CLEVELAN D, PAINESVILLE & EASTERN RAILROAD COMPANY, 
CLEVELAND, OHIO 

Year Ending Dec. 31, 1898. 
Gross receipts .................... ... ................... $ro5,360 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58,880 

Earnings from operation ............ .. .................. $46,480 
Interest .. .- . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5,000 

Net income ............................................ $21,480 
Per cent, operating expenses to total receipts. . . . . . . . . . . . 55.8 

LORAIN & CLEVELA N D RAILWAY COMPANY, CLEVELAND, 0. 

Year Ending Dec. 31, 1898. 
Gross receipts ......... . .. .................... ..... ..... $73,037 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,665 

Earnings from operation............................... $39,372 
Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35,000 

Net income ........................................... . 
Per cent, operating expenses to total receipts ........... . 

AKRON, BEDFORD & CLEVELAND RAILROAD COMPANY, 
CLEVELAND. OHIO 

Year Ending Dec. 3 I, 1808. 
Gross receipts ............ ... .............. ... ......... . 
Operating expenses ................................... . 

Earnings from operation ............................... $30,883 
Interest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19,221 

Net income ............................................ $n,662 
Per cent, operating expenses to total receiots... . . . . . . . . . 67.8 

QUARTERLY REPORT OF BROOKLYN HEIGHTS RAILROAD 
COMPAN~ BROOKLY~ ~ ~ 

Quarter Ending Dec. 31. 
1897. 

Receipts from passengers ................. $1,297,346 
Receipts from oth er sources. . . . . . . . . . . . . . 66,203 

Total receipts ............................ 1,363,549 
Operating expenses . . . . . . . . . . . . . . . . . . . . . . 766,538 

Earnings from operation . . . . . . . . . . . . . . . . . $597,on 
Fixed charges . . . . . . . . . . . . . . . . . . . . . . . . . . . 569,ro8 

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $27,903 

----••: ...... ---
Change in Brooklyn, N. Y. 

1898. 
$1,439,848 

20,558 

1,460,406 
88(>,579 

$573,827 
535,002 

The Brooklyn Rapid Transit Company has secured controi of 
the Brooklyn Union Elevated Railroad, formerly the Brooklyn 
Elevated Railroad Company. It is stated that transfers will be 
given to passengers from the surface cars to the elevated trains, 
and also that the elevated will be equipped with electricity in the 
near future. The property of the Brooklyn & Brighton Beach 
Railroad Company has also been recently purchased by the 
Brooklyn Rapid Transit Company, and it is reported that the pur
chase of the Kings County Elevated Railroad will soon be con
summated. 

Changes on the Manhattan Elevated Railway 

It has been officially announced by the directors of the Manhat
tan E levated Railway Company, of New York, that the third rail 
system will be 1cmployed when the road is equipped with elec
tricity. In addition to the changes in officers mentioned in the last 
issue of the STREET RAILWAY J OURNAL, L. B. Stillwell has been 
appointed consulting electrical engineer for the company. Mr. 
Stillwell has been for abont six years in charge of the electrical 
plant of the Niagara Falls Power Company at Niagara Falls, 
N. Y. 

NEWS OF THE MONTH 
The South Bend Street Railway Company, of South Bend, Ind., 

was fined recently for placing salt upon its tracks to clear them of 
snow and ice. It is claimed this was in violation of a city ordi
nance. 

A cunous accident happened on March 19 on the electric rail
way at Yarmouth, N. S. In order to clear the tracks of snow and 
ice two motor cars were started, one immediately behind the 
other and touching, but not coupled. While proceeding in this 
way under full power, the bumper of the rear car in some way 
got under. the back bumper of the front car and lifted it. Imme
diately the front car left the track at an angle on a slight declivity. 
and rushed at full speed onto the sidewalk and part way into a 
brick building, tearing away a heavy iron pillar and considerably 
damaging the contents of the building. There were no passengers 
on the car at the time. 
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A bill has b een introduced in the l\li ssouri L egislature pro hi bit
ing the municipal auth o rities of cities in that state from g ranting 
franchi ses for constru ctin g street railways along th e stree ts of 
cities except upon peti tion of the people o wni ng o ne-half o f th e 
frontage alon g such stree ts. 

The consummati on of th e consolidation of all the street rail 
ways in Buflalo and vicini.ty wa s effec ted on i\'larch 22. A n ew 
company, tu be known as the Internationa l Tracti on Company, has 
been fo~med, and it is stated a new mortga1"e for $30,000,000 will 
be issued. J. P. i\Iorgan & Co., of New Y ork city, are the prime 
movers in the deal. Th e companies affec ted by the conso lida
tion are as foll ows : The Buffalo Railway Co mpany, the Buffalo 
Traction Compa ny, th e Buffalo . Bell ev ue & L a ncaster Ra il way 
Company, the Bu ffa lo & N iagara Fa lls E lectri c Rai lway Co m
pany, the Buffalo & L ockport R ailway Company, the N iaga ra 
Falls Park & River E lectri c Ra ilway Company, th e Niagara Fall s 
& Cli fton Bridge Company and the L ewiston & Q ueen stown 
Heights Bridge Com pany. I t is stated that the Buffalo R ailway 
stock was purchased fo r $100 per share , the Buffalo & Ni aga ra 
Falls a t $75, a nd the Bu ffalo & Lockport a t $50. 

The J oliet Stree t Railway Company, of J oi ict, Ill. , has voluntar
ily increased the wages of all it s employees 10 per cent. The 
ac tion was taken as the business of the company has rapidly- in
creased and th e prospects for the comin g yea r a re better than 
ever before. · 

One of the best examples of rapid and hea lthy g rowth of a street 
railway system is g iven in the case o f the Mil wa ukee E lectri c Ra il 
way & Light Company. Th e management of thi s property have 
made t~eir pla ns on broad lines, and the result is tha t tracks have 
eith er actually been con tructed or fran chi ses have been secured 
fo r makin g one of the fine st int erurban systems in the country, 
with can, running in and connecti ng all t he prosperous manu
fac turi r.g towns along th e lake between i\Jilwaukec and Chicago. 

A large brewing company has recently been in corporated at St. 
L ouis and will immediately proceed to the erection of an ex
tensive bre\ving plant. A mon g the schemes included in th is new 
organization is the runnin g of electric r efri ge rator ca r s upon the 
street railway system, thus doing away with h eavy hauling wagons. 

The employees of the K eokuk Street Railway & Power Com
pany, of Keokuk, I a., went on strike recently, owing to a n ew o r
der requiring them to work longer hours at the sa m e rate of pay. 

The management of the New York & Queens County Railway 
Company, of Long I sla nd City, has decided to adopt the service 
stripe system for it s employees. There is so me di scussion amon g 
the m en as to wh ether they prefer stripes on their sleeves or brass 
butt ons to mark the yea rs of service. 

On W ednesday evenin g, March 15 . A lexander \ Vurts, of the 
Vl estinghou se Company, delivered a lf'c ture on lightning arrester s 
before th e Cleveland Electric Club, a t the E lectricity Buildin g of 
th e Ca~e School of Applied Science. The lecture being a popular 
one, the h all was well fill ed with an appreciative audi ence. i\Ir. 
Wurts spoke of the deca dence of th e lightning rod as a means oi 
building protection, and sa id that they were now rarely found 
except on very old buildings, or on a few very hi g h buildings or 
tow ers, like the Capitol at W ashington and the vVashin gton Monu
m ent. The lecture was illu strated by practica l experiments, and 
showed in detail the steps that led up to the use of non-arci ng 
metal in the construction of li ghtnin g arresters, or li ghtning di
verter s, as the lecturer sa id they should more properl y be called. 

The Cleveland E lectri c Railway Company has let the contract 
for a fu neral car, which will be ren ted for $ro, and will be run 
over a ny li ne in th e city. T h e car will be divided into two com
partments, c,nc for the coffin and the other for the mourners. 

Th e post master at Hartford, Conn., ha s devised a street ra il way 
mai l box, whi ch will be used experimentally on the lin es in tha t 
city. The box· is strong ly made ·of cast-iron, and is a ttached 
to th e rear dash er in such a way that lett er s may be dropped 

there in whenever the ca r s tops. It is thought that this system, 
if adopted, will g reatly reduce th e time of delivery of letters ad
dressed to local poi nts. 

T he mee ting of the Fra nkl in Institute at Philadelphi a on March 
28 wa s devo ted to the subj ec t of electri c railways. The follow
ing papt>rs were di scu ssed: "The Mult iple Unit System of Electric 
Railways," presented by Frank J. Sprague; "The Electric In
spection of Street Ca r Equipments," by Albert B. H errick; a nd 
"So me ol the L arger Transportation Probkms in Cities," by Ed
ward E. II iggins, edi tor of the STREET R AILWAY J OURNAL. 

T he Cin cin nati & Hamilton E lectric Street Railway Company, 
of H amilton, O hio. has publi shed a neat desc riptiv e folder and 
t ime tabi e of it s lines betw een H amil ton and Co llege Hill , Cin
cinnati. The pleasures of a trip over thi s road arc told in an 
interesti ng mann er, a nd a number of point s of interest alon g the 
line arc bri efly mention ed. The folder con! ains a number of ad
ve rti se mcn ts of loca l firm s. 

In the cot, rse of a r ecent conversation with a prominent supply 
man, he stated that the water from the Chicago Ri\·er contained 
-less sca le-fo rmin g in g redi en ts than any other water he ever saw 
used for stea m boiler purposes. 

A curious incident occurred in the final transaction completing 
th e filin !?; of th e· mortgage of th e Unit ed Railways & Electric Com
pa ny, of Ba ltimore. Th e mortgage i:, for !j,38-000,000, and about 
$25,000 intern al revenue stamps had to be attached to the origi nal 
copy. 'The revenue officer at Baltimore was unable t o supply the 
sta mps and had to secure an extra supply. The mortgage was 
printed 111 pamphlet form, with every o ther page blank, a nd the 
rev<;nue stamps covered ha lf of the blank pages and the margins 
of half c i the printed pages. 

T he .\J eadville Traction Company of nleadvi lle, Pa., has just 
commenced th e erecti on of a large pav ilion and summer thea ter 
at its Oakwood Park. The pav ili on wi ll be 136 ft. x 7-+ ft., and 
two stones hi g h. It wi ll have an iron truss roof, arched at the 
center, with a tower at each corner of the building. Verandas 
12 ft. wide will surround th e entire building at both stories. The 
theater will be on the ground floor, and will be 100 ft. x 50 ft. The 
thea ter will be tastefully fini shed wi th comfortable seats and 
everythin g necessa ry to make it pleasa nt and at tractive. A ball
room mo ft. x 50 ft . will be bu il t on th e ~econd floor, and the 
ceiling of the thea ter and floo r of the ballroom will be supported 
by separate s-ets of joists, so that the progr e_;s of a ball will in no 
way inte1 fe rc with the play o r opera. Th e balance of the building 
not occupied by the th ea ter and ballroo m will be taken u p with 
offices and receptio n rooms. 

T he Brooklyn H eig hts R ailroad Compa ny is considering the 
adv isability of ma king two rates of fare from the bridge to Coney 
I sland. It is th ough t that a great many people would prefer to 
pay ten cents fa r e and avoid th e large crowds going to the beach 
on pleasant days, and the company is therefore thinking of int ro
duci ng a ten-cent fa r e in addition to the five-cent ser vice. 

T he city o fficial s of Syracuse, N. Y., and the ma na gers of the 
Syracu3e Rapid Tran sit R ai lway Company have not bee n o n very 
good terms of late. The ci ty made a number of demands which 
the company refu sed to consider. Th e Mayor then gave not ice 
that he would enfo rce every ordinance touching th e speed of the 
ca rs and their sa nitary conditi on, and would brin g into effec t 
many Lnv s which have for a long tim e been considered dead let
ters. On the evening of March 26 there ·was a snowfa ll of over 6 
ins. at Syracuse, and thi s gave th e Mayor an unlooked-for op
portunity. The nex t m orning th e company had out it s snow
plows :11~d pu shed th e snow fro m the track s, piling it up along 
the st ree t bes ide the tracks to a cons idera ble heig ht. A n old 
o rdinance states that snow shall be cart ed away, a nd as thi s was 
not clon2 the commiss ioner of public works was ordered t o act 
o ut hi s m en and shovel th e snow back on the tra cks. So :f
fectually wa s this ca rried out that in less tha n an hour after th e 
o rder w.1s issued al mos t the entire sys tem wa s ti ed up. 
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Street Railway Accountants Association 

The next annual convention of this association will be held 
simultaneously with, and in the same building as the meeting of 
the American Street Railway Association, at Chicago, Oct 17-20 
Papers will be read on the following important subj ects: ' 'Car 
Mileage," "Blanks and Forms," "Materials and Supplies Ac
counts," " \Vhat Does the General Manager \Vant to K now from 
the Accounting Department ?" 

The secretary of the association has recently received the fol
lowing letter showing that the department of_ blanks and forms 
has become a reality and is appreciated. The letter reads: " I am 
sending you to-day by express the blanks loaned to this company 
by the department of blanks, and I desire to say I am most grati
fied as I found among the blanks sent me precisely the ideas for 
which I had need." 

A New Foundry at Schenectady 

The great Schenectady (N. Y.) works of the General E lectric 
Company have been constantly expanding from year to year with 
a steady increase in the company's business, and the pressure upon 
these shops has been such that hardly had the new extens10ns 
been completed before their inc1 eased capacity has been reached 
and it has been proven that tl1e total requirements have again been 
underestimated. The latest addition to the works is an immense 
foundry, which was opened for work on J an. S last, after a period 
of construction extending over about ten months. Large as this 
foundry is, and however confidently it was expected to fulfi ll the 
company's requirements for some years to come, it is, even so 
soon, worked to nearly its full capacity many days, and the pros
pects for extensions within a year to come seem good. 

As many novel and interesting featu res have been included in 
this new building, a somewhat detai led description of it and of its 
equipment will be of interest to manufacturers and to such street 
railway companies as are doing their own repair work on a large 
scale. 

The immense main building in which the melting, moulding and 
pouring are done in undivided space is 140 ft. x 503 ft. Separated 
from thi s building is the cleaning room wing, 120 ft. x 103 ft., in 
which all the cleaning and drying of castings is done. By having 
this cl eaning done away from the main foundry, the possibility that 
flying chips and dust may reach the moulds and interfere with 
perfect castings is avoided. Exhaust rumblers are provided for 
carrying all dust outside the buildings, and there are complete ar
rangements for opening windows and ventilators in the monitor 
so as to thoroughly clear out the atmosphere. The result is that 
there is very little of the characteristic "foundry smell" in the 
building. Also attached to the main building is a large lean-to 
38½ ft. x 243 ft., and a small lean-to uft. x 152 ft. The h eight of 
the side walls is nearly 24 ft. and of the main gables 58 ft. The 
entire structure contains 3,250,000 cu. ft. of air space. • 

T he most prominent characteristic of the fo undry is the magnifi
cent light obtained in all sections through the large area of sky
light surface, namely, 23,336 sq. ft. It was determined to depart 
from the usual practice of dark and dingy fo undries and to avoid 
the use of artificial light as much as possible. The skylights are 
composed of glass mounted around wire netting in such a way as 
to make breakage difficult, and the dropping of glass from the 
netting, even in case of breakage, practically impossible. The 
glass is also lightly ribbed to secure better diffusion of light. For 
artificial lighting, one arc li ght is provided for every 2600 ft. of 
floo r space, and this makes good night work entirely possible. 

The transportation faciliti es wit11in the building are unusually 
perfect. Tracks are laid through the main and many of the side 
aisles, and tram cars can pass to almost any part of the floor, con
veying supplies of all kinds, such as sand, coke, pig iron, scrap 
iron and the smaller castings. Two immense electric cranes span 
the center aisle, and five others operate in the building, while 
eventually there will be six jib cranes put in position for local 
work, and portable jib cranes will also be used. 

The equipment of the foundry consists of the following ap
paratus: 

Three Calliau cupolas of 18, II and 7 tons melting capacity per 
hour, r espectively. 

Seven ladles of 15, IO, 6, 4, 3½, 2, 1½ tons capacity, respectively 
O ne Root blower, capacity 660,000 cu. ft. of air per hour at 95 

r.p.m. 
Nine exhaust rumblers. 
One Buffalo Forge Company heating fan, blast wheel (steam 

coils 27,500 sq. ft. surface), 14 ft. diameter x 6 ft. wide. 
One Buffalo Forge Company heating fan, blast wheel 14 ft. 

diameter x 7 ft. wide. 

O ne 2200 lbs. hydraulic elevator. 
One Sellers sand mixer. 
One IO-ton Fai rbanks' scales. 
One 40-ton Morgan crane, 65 ft. span. 
One IO-ton Morgan crane, 65 ft. span. 
One IO-ton Morgan crane, 47 ft. 2 ins. span. 
One 7-ton Box crane, 32 ft. span. 
Three 5-ton Box cranes, 32 ft. span. 
Three 5-ton jib cranes, 21 ft. swing. 

ELECTRIC MOTORS 
One 60 h.p. for cupola blower. 
Two 35 h.p. fo r heating fans. 
One 50-h.p. for rumblers and wheels. 
One 7 h.p. for cupola rumbler. 
One 7 h.p. for flask making. 
One 3 h.p. I. B. for sand mixer. 
One C. P. IO, for air compressor. 
O ne G. E. SI, for 40-ton c:-anc. 
Two G. E. 52, for 40-ton crane. 
One S h.p. I. B. fo r 40-ton crane. 
Two G. E .. 52, for IO-ton cranes. 
O ne S h.p. I. B. for IO-ton cranes. 
Four L. W . P. S, for 5-ton ancl 7-ton cranes. 
Four 3 h.p. I. B. for 5-ton and 7-ton cranes. 
Three L. W. P. S, for jib cranes 
One S h.p. I. B. for coke convfyor. 

The loading floor of the cupolas in the cupola room is large 
enough to make room for an ample quantity of coke, pig and 
scrap iron, which is brought from the yards, weighed on the lower 
floor and conveyed to the loading floor by an elevator. All the 
small work done in the foundry is carried around in cupolas, the 
object being to a,oid the necessity of carrying small ladles by hand 
for any g reat distance. The larger ladles are conveyed by electric 
cranes to the more distant portions of the shop. 

The core ovens of the foundry are unique in that through special 

~ 
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CORE OVEN 

methods, their capacity is hardly one-quarter that ordinarily re
quired for a foundry of this size. The ovens are kept at the baking 
temperature day and night, and the process of baking can be car
ried on at all hours instead of, as usual, at night. This is accom
plished as follows: There are four large doorways to the core 
ovens. Through these pass tracks which end outside a few feet 
away from the oven. Over these tracks passes a car containing 
shelves or racks, on which the cores are placed ready for baking. 
This car terminates at each end in a large door which completely 
fills the opening in the core oven so that when the car is inside 
the oven, one of its ends closes the opening, and one is outside the 
other end. In this way the only chance for the escape of the hot 
air of the oven is in the short time when the car is passing in and 
out. Th~se cars are worked by compressed air and the operation 
of moving in and out is very rapidly accomplished. 

The foreman's office is elevated and is so located as to command 
the entire floor of the main buil<ling, so that the entire operations 
of the foundry are in plain sight. There are extensive lavatories 
in one of the wings of ~he foundry, provided with shower baths, 
basins and wire lockers, one for each workman. Altogether, this is 
one of the most complete and perfectly appointed foundries in 
existence to-day. 

The structural iron for this foundry was supplied by the Hilton 
Bridge Construction Company, 0f Albany, N. Y. 
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Report of the Glasgow Corporation Tramways 

The following report on the proposed power station and 
methods of dist,·ibuting electrical energy was submitted under date 
of F eb. 28, 1899, by H. F. Parshall to the sub-committee on trac
tion and works of the Glasgow Corporation tramways committee 

REPORT, 

Complying with your request of Feb. 6, I have studi ed the con
ditions under which the Glasgow tramways have to be worked, 
and beg to submit the following report as to the most efficient 
and economical method of generating and distributing electricity 
for the overhead trolley system of electric traction: 

I. Increase of Tra ffic with Electric Traction.-You are at present 
working in Glasgow 380 cars by horse and 27 by electric traction. 
Having refe rence to your proposed extensions a nd the usual 
g rowth accompanying the conversion of horse traction systems 
into electric tracticn systems, 600 cars may be taken as a reason
able number to p1 ovide for in your generating and distributing 
arrangements. In fixing upon 600 cars as a basis, it might be well 
that I should emphasize the fact that such an increase in the num
ber of cars is not unusual, and that the above contemplated ser
vice is not excessive. In the city of Boston, U. S. A., which is of 
somewhat less population and of not greater area than the city of 
Glasgow, double this number of cars is being operated at a 
profit. It would be a sh0rt-sighted policy to instc1II a system of 
generation and distribution which did not provide for such a 
growth as has been found usual, for, when the traffic has grown 
beyond the capacity of the plant originally installed, it is com
monly found that provisions for an increased supply of water 
cannot be made except by an expenditure greatly beyond that 
which would have been originally required had. the first arrange
ments been adequate. 

2. Capacity of Generating Plant.-The consumption of power per 
car mile varies in different cities with the conditions of the per
manent way, frequency of stops, gradients, etc. In your city the 
track construction adopted is admirably sui ted for electric traction, 
since the rails arc of the best possible cross section, and of ample 
weight. The policy of charging low fares which you have adopted 
increases the number of passengers carried per car mile, as well 
as the number of stops, the result being that the amount of power 
which would be consumed in Glasgow is greater than that which 
is consumed in many other cities. 

From actual measurements taken on your present electric trac
tion works, I find your average consumption of power at the car is 
7.2 kw., or 9.65 h.p. I have gone over the other lines in the city, 
and, having considered your traffic arrangements, have concluded 
that the above figure is a fair one to take for the whole system in 
general. 

Taking, therefore, 600 cars as the number to be reckoned upon, 
the amount of power to be delivered to the car for average work
ing conditions is, approximately, 58oo h.p. In traction systems 
the ratio of the average to the maximum load varies greatly at 
different hours of the day, on account of the stops for passengers 
and the number of passengers carried, also on different days ac
cording to the weather and other conditions. I have before me the 
load curve of a number of cities , and from these, as well as fr9m 
your own experience, conclude that 6o per cent should be added 
to the average working load to provide for the maximum load that 
would occur under normal working conditions in Glasgow. This 
means that the capacity of your machinery must be such as to 
deliver 9250 h.p. to the cars, or, allowing for loss in transmission 
and distribution, approximately, . II,500 electrical h.p. must be 
generated as a maximum working load at the power station. Tak
ing 85 per cent as the ratio of electrical h.p. at the bus bars to the 
indicated h.p. of the engine, the engine capacity for the maximum 
working load would amount to, approximately, 13,500 h.p. Allow
ing a safe margin for spare plant, an aggregate of 17,000 indicated 
h.p. will be required in the generating station. 

3. Conditions of Electrical Distribution.-Having determined the 
amount of power required for working the tramway system, it 
remains to be decided, having r egard to the distribution of cars 
and frequency of service, whether the supply of energy to the 
cars can be more efficiently controlled and economically supplied 
from one central point or from several points. I have come to the con
clusion that, in order to m eet the conditions obtaining in Glasgow, 
you would require several centers of distribution, for the following 
reasons: I. The distances to which energy has to be conveyed 
are so great and varied as to preclude an economical supply of 
500 volts. 2. The maintenance of your own property in gas and 
water mains, and the conditions to be complied with in regard to 

difference of potential on the rails specified by the Board of Trade, 
would entail in the case of a single center of distribution an elabor
ate and complicated return system, involving great outlay in cables 
and machinery, which would necessari ly require subdivis!on into 
several comparatively small units in order to meet the vaned con
ditions and the distances to which the cables would need to be 
carried. 

The importance of this point-that is, as to the working of the 
earth circuits under safe conditions-will be apparent when it is 
considered that in many American cities incalculable damage has 
been done to gas and water pipes owing to electrolysis, which is 
brought about by the current straying from the rails. The amount 
of current that would be returned through your rails in Glasgow 
to a central point would be sufficient to eat away 50 tons of iron 
per annum from the pipes, which is a sufficient demonstration 
that the earth return is a point of primary consideration, if not the 
primary factor, in determining the nature of your distributing s:y:s
tem. This becomes more evident when we consider that the 
maximum voltage drop allowed by the Board of Trade is 7 volts, 
and that in some of the central streets in Glasgow, with the in
creased traffic contemplated, the drop would amount to 15 voffs 
per mile, or double that which is allowed by the Board of Trade. 
Practice has demonstrated that, under such conditions as those 
existing in Glasgow, a maximum voltage drop of not more than 
one-half of that permitted by the Board of Trade, namely, 3½ 
volts, is all that should be entertained. In other words, having 
reference to the safe conditions to be maintained in the track and 
return, in many cases in Glasgow the current should not be taken 
for more than half a mile from any point of distribution. Being 
satisfied that more than one center of distribution is an economi
cal necessity, I find, upon further investigation into the distribu
tion of cars throughout the system, that your present requirements 
can be fulfilled frL)111 five centers of distribution. 

4. High-Tension Generating Station, with Sub-Stations, vs. Several 
500-Volt Generating Stations.-Having determined the probable in
crease in traffic, the amount of power necessary to meet the de
mand, and that at least five centers of distribution are necessary, it 
remains to decide whether the energy can be the more economi
cally supplied from a single station generating polyphase currents 
at high voltage, to be transformed into continuous currents at 500 
volts in a number of sub-stations, or from the same number of 
generating stations, suitably located, and generating continuous 
cnrrents at 500 volts. I have no hesitation in advising that, under 
the circumstances, the first, viz., the three-phase high-tension 
generating station, with sub-stations, is the more advantageous 
from every point of view. 

The following is a summary of the advantages of the three-phase 
system over the other: 

(a) Less capital expenditure in buildings, generating plant, and 
in real estate investments. 

On the one hand, you have to provide a site for a generating 
station, in the choice of which there is a considerable latitude, inas
much as there are several sites available at such a distance from 
the center of Glasgow that the power can be economically trans
mitted at moderate cost in transmitting mains, and where you 
will be able to obtain the advantages of good coal delivery by 
more than one railway system, and also to provide for extensions. 
Another consideration of importance is that the sites now used as 
ear sheds and stabl es are suitably located for sub-stations . . No 
alterations would be required in the existing buildings, and the 
transforming apparatus would only occupy a small portion of 
that at present aYailable. 

On the other hand, the separate generating stations scheme 
would involve the purchase of four or five sites, the choice of 
,vhich would be \imited, if fixed with due regard to the proper 
working of the tramway system and suitable railway sidings for 
coal supply. 

(b) The three-phase system has the advantage of less working 
eost and repairs. On the one hand. there is a skilled staff at the 
generating station, together with the unskilled labor at the several 
sub-stations. On the other hand, there is a skilled staff at each of 
the generating stations, which are equal in number to the sub
stations. It has been conclusively shown at Niagara, Dublin, 
M iddlesboro, and other places, which have now been working a 
sufficient length of time w that reliable conclusions can be drawn, 
that rotary converters require less attention than ordinary 500-volt 
railway generators, and that no skilled labor is required. 

There will also be a saving in supplies and repairs, owing to 
the use of a few large steam generating units instead of numerous 
smaller ones. The concentration in load also effects a saving in 
fuel and water. Also better facilities as to coal-handling arrange
ments can be afforded in a single large station than in several 
smaller ones. I have made a careful comparison between the two 
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systems, both as regards fixed charges and working costs, and 
append the statement to this report. 

(c) T he three-phase system has g reater flexibility, and is better 
adapted to the requirements of future extensions. Should your 
lines extend further in any di reciion into the country, sub-stations 
can be installed at any convenient point or points. These sub
stations do not require special buildings; and to show the small 
space occupied, I may say that the 2500-h.p. stations of the Cen
tral London Railway are contained in two vertical cylinder:,,, each 
22 ft. in diameter and 100 ft. below the surface of the ground. 

(d) In considering the transi tion from horse to electric traction 
the question of time is of g reat importance. The single gen erating 
station which I have recommended can be installed and put in 
working order m ore quickly than several stations. The loss 
through delay can be estimated upon the basis of your present 
workin g. T he cost for horse traction is 3½ d. per mile. on a 
mi leage of 9,000,000 per annum ; taking the working cost for elec
t ric traction on the same basis as to maintenance, etc., the saving, 
assuming no increase in traffic, amounts to £112,000 per annum. 

I n addition to the above, in installing a multiphase station you 
would be fo llowing the very latest and most approved practice,' 
and you would h,we a type of plant that would b e less likely to be 
superseded than a 500-volt type of apparatus, and which woulo. 
have to be installed in several minor steam generating stations. 
This is clearly demonstrated by th e experience gained in New 
York, Chicago 2nd Brooklyn, where under th e original arrange
ments the area was served by several small stations. It has been 

The engines should be direct connected to tri-phase generators 
of the fly-wh eel type, with rotating magnets and stationary arma
tures. Machines of this type have been constructed, with entirely 
satisfactory results, for as high a working pressure as 13,000 volts. 
H aving r eference, however, to the comparatively short distance 
of tran smission, and the small investment in copper required, 
6500 volts is a s::,tisfactory workin g pressure, all conditions con
sirlered, and the calculations as to the cost of the three-phase ma
chinery and transfo rmers are made up on this supposition. 

The station should be provided with a coal conveyor, so that 
the coal woulrl be automatically conveyed from the railway trucks, 
or e ther m eans of transport, and distributed to different boilers, 
or stored in bunkers. 

The station sh ould be des igned with electrically-driven auxil
iaries throughout, thereby securing the g reatest possible economy. 
The switching arrangements in the generating station would be 
comparatively simple, owin g to the small number of generating 
units, and to the feeders being comparatively few in number, de
pending on the number of the sub-stations. 

These suggestions are embodied in a plan and elevation annexed 
hereto. 

The m ethod ::> f distributin g the energy from a single station need 
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CROSS SECTION AND PLAN OF PROPOSED POWER STATION 

found that these small stations can be worked with greater 
economy by multiphase currents transmitted from a single genera
ting station. I· have before me the works cost of some of these 
installation s, and there can be no doubt as to·the economy gained. 

5. Recommendations as to the N ature and Arrangement of Plant in 
Generating S tation.-In the event of my recommendations as to a 
single generating station being adopted, the following furth er 
recommendatio ns as to the arrangem ent of the plant may be of 
use: F or your traction purposes there would be consumed in 
Glasgow, approximately, 26,000,000 of Board of Trade units per 
year, or, approximately, fo ur times as much as that generated by 
the largest lighting company in L ondon. Owing to the small 
ratio between the ave rage and maximum load-that is, to the load 
facto r common to traction systems-this amount of el ectricity 
would be generated in a plant of nominal capacity of not more 
than one-thir d at which it could be generated in a lighting station, 
owing to the machinery working at its full capacity for many hours 
per day. In Glasgow you would be working the cars, approxi
mately, sixteen hours per day, at full service, and four or five hours 
per day additional at one-third service. This distribution of load 
for so many hours per day would be very satisfactory, in that your 
generating station could be designed with but few units working at 
the best economy during all hours in the day. I find that four 
generating sets would give the best result-three of these to be 
worked during normal conditions of load, and the fourth unit to 
provide for abnormal conditions and emergencies. 

With regard to the engines, I would recommend the use of 
three-crank tandem compound engines, provided with massive fly
wheels so as to g ive a uniform turning moment, and to provide the 
maximum effort fo r fluctuations of load. In order to obtain the 
best results these engines should not work beyond 75 r.p.m., and 
should be specially constructed, having in view the nature of the 
load and the conditions peculiar to an electric traction system. 

not occupy much space in this report. The method you have 
already adopted in Glasgow, namely, of drawing your cables into 
ducts with manholes approximately 100 yds. apart, represents 
the best practice in electric traction. Y Ott will find that at a 
density of from 400 to 600 amps. per square inch, according to the 
distance, high-tension cables can be run through the same set of 
ducts, but where they enter the same manhole, the manhole should 
be of ample size, so that the high-tension cables could be carried 
on one side, and clear the low-tension cables. 

6. Comparison of Lighting anrl T ramway Plants.-In reporting 
upon the generation of power for the tramway department, it is 
~carcely possible to avoid reference to the question of joint supply 
of electricity for th e two purposes of traction and lighting. I find 
that on a large scale the two systems can be kept separate with 
advantage, owing to a difference in the nature of the plant and in 
the supply of power. The following are points which militate 
against a joint supply from lighting stations: 

(a) On many days in the year the maximum load in lighting, 
and that in traction , occur at the same time, so that the same 
maximum total capacity in plant has to be provided, whether or 
not the supply is from a common station. 

(b) Owing to the difference in the nature of the loads, the capi
tal cost for a given watt-hour production is three or four times 
as great for lighting as it is for traction. In other words, the 
traction plant is worked at its greatest capacity three or four times 
as many hours in the year as the lighting plant; consequently it 
can be of a more substantial type with advantage. 

(c) The machinery of a different type is commonly used for 
lighting, and the switching appliances are absolutely different. In 
the Glasgow lighting stations numerous small high-speed engines 
are in use; such engines are unsuited for the generation of current 
for your electric traction purposes. I have yet to find the engineer 
of extended experience in dealing with traction matters who 
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would propose the use of high-speed engines for sueh loads as 
you have to consider in Glasgow for electric traction. 

(d) The electrical arrangements for electric lighting are neees
sarily much more complicated and elaborate than is the ease for 
electric traction. E lectric lig hting has to be carried on with reler
ence to the delicacy of the ,human retina ; in other words, the 
voltage at the point of consumption has to be regulated to a 
nicety. In electric traction the same conditions do not obtain, 
since uniform aceeleration and speed of the car can be obtained 
to the satisfacti 1) n of the passenger wi thin a much greater range 
of voltage. 

(e) From a business point of view the different conditions in 
electric supply are sufficiently shown by the difference in cost of 
energy between electric traction and electrie lighting. The eost 
of energy for electric traction, owing to its better load facto r, 
would not be more than 25 per cent of that for lighting. The 
present cost of electric li gh ting in Glasgow is r.26d. per Board of 
Trade unit, which compares favorab ly with that of li ghting for 
other cities. n1is figure is 4.8 times as high as would be expected 
in the traction service outlined. When you consider that in Edin
burgh, according to published accounts, eurrent is generated 
cheaper than in any other city in the United Kingdom, and when 
even the cost is 2.95 times that which I predict for your traction 
system, the difference in the nature of the load is apparent. 

(f) It has been suggested that economy in staff will be gained 
in a joint station. This does not apply provided the tramway busi
ness is attended to as a business by itself. In the station which I 
have outlined this staff will, as I have said, be regularly employed 
during sixteen hours of the day at practically full load, and for 
five more hours at one-third load, so that the staff would be fully 
occupied during the hours of working. Owing to the difference 
in the nature of load, a different class of at tendants would be re
quired for the two clas5es of work. 

7. Combined Stations Elscivhcre.-A combined station for lighting 
and traction was the subj ect of consideration by the Bristol Tram
ways and Carriage Company, Limited, and by th e Corporation of 
Sheffield. I was asked to report on the former installation, and 
found that there would be direct disadvantages in such a joint 
supply. This report subsequently received the indorsement of 
Lord Kelvin and the late D r. John Hopkinson. The general ab
sence of such eombined stations sufficiently indicates that they 
are not in demand, as does also the fact that plant of a type now 
commonly used for lighting, which was originally installed for 
traction purposes, has been superseded by slow-speed machinery. 
There are two prominent examples of such plant which have been 
from time to time di scussed, viz., the one at Toledo, Ohio, U. S. 
A., and the other :it H amburg. Th e former makes use of the slow
speed engines of a type suitable for electric traction. To the main 
shaft of these engines are coupled direct connected railway g-enera
to~s. The fly -wheels of these machines are connected by a rope
dnve to countershafts, from which are driven several different 
ty~es of machines, principally alternators and arc-lighting ma
chmes. The station is exceptional in character, wasteful in floor 
space, and employs a method of driving lighting machines whi ch 
has been generallv superseded in E ngland, and could not be fol
lowed out except by mechanical arrang ements which are neces
sarily wasteful and objectionable. The station originally worked 
in Hamburg has been th e subject of frequent comment. This sta
tion did supply current for both lighting and traction. The plant, 
however , was 0f a type specially suitable for electri c traction and 
liberal use was mc:de of storage batteries. This station has ' now 
been ; eplaced by two stations, one supplying the energy for the 
electric tramways, and the other th e energy fo r the electric Ii o-ht
ing. It will th enfore be seen that the installations above refe;red 
to cannot be consi dered as suitable examples to be fo llowed by 
Glasgow. The established practice the world over for such laro-e 
installati ons as you are considering is to separate the tracti;n 
generating station from the li ghting station. 

8. Con_clusion.-Th e conclusio_n arrived at in this report may be 
summari zed as follows: Havmg regard to the nature of your 
tra~way syst_em as a whole, a sin gle g enerating station, with high
tens10n multiphase transmission to sub-station s located in some 
of your existing car sheds and stables. wi ll be found th e most 
eco:iomical to work, involving less capital outlay, taking less time 
to 1~stall, lending itself to compliance with the Bo:i.rd of Trade 
req;11rements a?d to th e safety of your property in gas and water 
mams, and bem g of a type least likely to be superseded when 
furth er demands are m ade, either as an increase in the area to be 
~erved or increase of _traffic over the rxisting system. In follow
m_g my r_ecomm:ndat10ns yoi_1r tramway system will be equipped 
with an mstallat1on of the highest class, and will not be handi
capp:d by an attempt to make use of plant or arrangements that 
are either obsolete or unsuited for the economieal working of your 
system of eleetrie tramways. HORACE FrnLD PARSHALL. 

COMPARISON OF THE COST OF CONSTRUCTION, INCLUDING 
BUILDINGS AND PLANT, BET WEE N A THREE-PHASE GEN
ERATING STATION, WITH CONVERTI NG SUB-STATIONS, AND 
A SYSTEM OF SEVERAL GENERATING STATI ONS. 

(a) Cost of eonstruction of a three-phase generating station 
containing four 2500 kw. units, including buildings and plant, to
gether with plant for sub-stati ons located in exis tin g ear barns 
and stables, and including high-tension cabl es. 
Generating stat,jpn building, including exea-

vatfon, foundations, steel work and brick 
work, foundations for engines, chimney 
stacks, including ex cavation, foundation, 
steel construction work, and brick lining.. £ 45,000 

Generating station equipment, including 
steam units , boil ers, coal conveyors, steam 
mains, condensers, pumps and electrical 
plant , including delivery and erection ..... 180,000 

Sub-stations-Cost of equipment complete of 
five rotary converters sub-stations, includ
ing supply , delivery and erection of rotary 
eonverters, transformers, switchboards and 
auxi liaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,000 

Three-core high-tension cables for trans-
mission, at 6500 volts.. . .... .. .... ....... 21 ,000 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £ 316,000 
(b) Cost of construction for five generating stations of approx i

mately 2000 kw. capacity, each consi sting of four 500-kw. railway 
units. 
Buildings, including excavation, foundation s, 

steel work, brick work, foundations for en
gines, chimney stacks, including excava
tions, foundations , steel construction work, 
and brick lining-at £30,000 each ... .. ... . £150,000 

Generating station equipment, including 
steam units, boilers and conveyors, steam 
mains, condensers, pumps, elect rical plant 
and auxiliaries- at £48,000 per station.... 240,000 

Total £390,000 

N ote.-This comparison is exclusive of the cost of ground and 
railway connections, which, if included, would bring out a result 
much more favorable to th e single generating station. 

COMPARATIVE STATEMENT OF COST, IN PENCE, PER KW.-
HOUR, DELIVERED TO CARS ON THE BASIS OF 600 CARS 
RUNNING FOR SIXTEEN HOURS PER DAY, WITH 200 OF 
THESE RUNNING BETWEEN FOUR AND FIVE H OURS ADDI
TIONAL PER DAY, TAKING AN AVERAGE OF 7.2 KW. PER 
CAR. 

\a) A_ three-pha:e _generating station containing four 2500 kw. 
umts, with transm1ss10n at 6500 volts , and five sub-stations con
taining 500-kw. and 800-kw. units, and located in present car de
pots. 

Generating 
Generating 

Station. 
Sub- and Sub-

Station. Stations. 
Power Expenses. 

Coal delivery .md handling ....... . 
Water, at 4d. per rooo gals ....... . 
Oil, waste and suppli es .......... . 
Labor ........................... . 

Total power expenses ........ . 
l\1"aintenance ..... .. ..... . ....... . 

Fi xed Charges. 
Depreciation, interest, insurance, 

rates and taxes ... . . . ... . . . ... . . 

D. 
0.1240 
0.0082 
0.0088 
0.0500 

o.19ro 
0.0257 

02081 

D. D. 

0.1240 
0.0082 

0.0053 0.0141 
0.0360 0.0860 

0.0413 0.2323 
0.0028 0.0285 

0.0616 0.2697 

Totals ...... .. .. ... ......... . 0-4248 0. 1057 0.5305 
To the above figures must be added th e cost of maintenance 

depreciation, and inter est upon the hi gh-tension cables for con~ 
necting the generating station to the sub-stations, am ountino- to 
0.019. · ~his makes the total cost of the three-phase scheme 0.5495. 

_(b) Five generating stations containing 500-volt railway g ener
atmg plant. 

P ower Expenses. 
Coal, delivery and handling .. . . . .... .... .. . . . . . ..... ..... . 
Water, at 4d. per rooo gals ... . ....... .. .... ... ..... . . .. . . 
Oil, waste and supplies . . . .. .. ... ... . .. . ..... .. ..... . . . .. . 
Labor ................. .... ..... ..... .. ....... ... .. .. .... 

D. 

0.1550 
0.0103 
0.0IIO 

0.2000 

Total power expenses, •• ,,., ,. , , , . ..•• • •• ,,,,, , , ., . , , 0.3763 
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Maintenance .... . .. . .. .. .. . .. . .. .. ... . ....... ............ 0.0350 
Fixed Charges 

Depreciation, interest, insurance, rates and taxes .......... 0.3254 

Total ... ... ... . ... . .............. . ................... 0.7367 

Note.-The above figures do not include interest on the cost 
of sites and railway connections. 

The difference as between .5495d. for the single multiphase sta
tion an ci .7367d. for the five 500-volt stations, based on 6oo cars, 
amounts to £20,280 per annum as the saving in working costs 
in favor of the si11gle multiphase station. 

REPORT OF SUB-COMMITTEE 

The sub-committee of the tramways committee on the generat
ing and distributing of electric power for tramway traction drew 
up the following report nn Mr. Parshall's recommendation, and 
the tramways committee, at a meeting held the same afternoon, 
unanimously approved of it. 

The sub-committee's report was as follows: From our study of 
the report, and of the subject generally, we believe the advice 
given is sound from the economic as well as from the engineering 
r oint of view, and it clearly · points to the tramways committee 
generating, distributing, and controlling their own power, and we 
think that, in view of the information contained in the report, it 
is scarcely necessary for us to report at any great length. We are 
quite convinced that the power will be produced cheaper by having 
one generating station for the tramways at , say 6500 volts, with 
district sub-stations in our present tramway depots, as suggested, 
each of which would form a distributing center, than by having 
stparate installations of plant at several power stations generating 
current at 500 volts. We think it is al so established that, for the 
tramway system of the near future , which will extend, at numerous 
points, to a considerable distance beyond the city limits, a 
high-tension station with sub-stations, as suggested, will be most 
effi cient, and will best fulfill the requirements of the Board of Trade, 
and avoid electrolysis of the water and gas pipes. We have also 
before us the important fact that the maximum loads for lighting 
and traction occur at the same time. From the information now 
before us, it is evident that for the most economical as well as 
best mechanical results, entirely separate and different machinery 
is required for traction and for iighting purposes respectively. It 
also seems obvious that the undertaking which each of the depart
ments in question has before it at present is sufficiently large of 
itself to admit of the adoption of the most economical generating 
units and the production of current at the lowest possible cost. 
That the electricity committee could supply current for the tram
ways need not be questioned, but so far as we know they do not 
daim that they will be able to supply it either better or cheaper 
than the tramways committee could produce for themselves. They 
could only produce it as cheaply as the tramways committee by 
putting down special traction machinery for the purpose, and in 
that case, in order to arrive at the exact cost, the power for trac
tion would require to be produced and accounted for as a separate 
undertaking, just as if the tramways committee were producing it 
for themselves. It is clear that the supplying of power for _the 
tramways by the electricity committee could be of no possible 
!>enefit to them unless they were fo do so at a profit, which is quite 
madmissible. After the fullest consideration of the whole circum
stances of the case. our conclusion is that to have the power sta
tions for lighting and traction combined would be of no benefit to 
ti ther committee, but that, on the other hand, any such arrange
ment would be a great disadvantage to the tramways department. 
.\~ pointed out in Mr. Parshall 's report. with a continuous traction 
load for over twenty hours out of the twenty-four, as against only 
a few hours' continuous lighting load, the tramways committee can 
t~ke about four times the work out of their plant that can be 
taken out of the same amount of plant for lighting. In addition 
to what has already been suggested, this gives the tramway:; com
mittee another distinct economic advantage in putting down their 
own plant and producing and distributing their own current on the 
lines indicated. A still greater advantage is clearly obvious in the 
matter of administration. The responsibility for the operating of 
the tramway system should undoubtedly carry with it the control 
uf the power, which is the mainspring of the whole concern. Who
ever controls the power controls the tramways. The tramways 
riepartme~t, being ~ comme~c!al undertaking, has always been 
self-contained, and, m our opm1on, should remain so. The tram
ways committee have supplied the horse power. They have also 
supplied the electric power for the sectional demonstration. Now 
they are in a position to begin generating their electric current 
for the whole system on the best known principle, and with the 
n:ost up-to-dat~ machinery for thi_s special purpose. Keeping in 
v:ew ihe masnitu4e of the operations confronting both commit• 

tees, we can see no benefit whatever to be gained, but quite the 
reverse, by any combined arrangement, which would mean two 
separate committees being engaged in carrying out the powers of 
the Tramway acts, one committee supplying the power and an
other working the tramways. Any such dual control should, in 
cur opinion, be avoided. We have, therefore, pleasure in recom
mending that the tramways committee, who are responsibie to the 
corporation for the efficient working of the corporation tramways, 
be still entrusted with the supplying and distributing of their own 
power for electric traction, and that it be remitted to that com
mittee to proceed to convert the tramways and arrange for the 
supply and distribution of power on the general lines indicated by 
Mr. Parshall. 

The report was later adopted by the Glasgow Corporation by a 
vote of 56 to 4. 

Exhaust Heads for Power Plants 

Marlin & Co. of Pittsburgh are making some of the largest ex
haust heads ever installed in this country. All of the heads manu
fa ctured by this compc>ny are of the best galvanized steel. thor
oughly ri veted and soldered, and in their operation are as follows: 
The exhaust steam in rising passes by a conical shaptd drip pan, 

EXHAUST HEAD 

then passes near the outside of the head, and finally into the at
mosphere through a central outlet. In its passage a considerable 
yart of it is condensed, the water from condensation being all 
!rd off through a drip. The head is built on a piece of welded 
steam pipe, which extends inside far enough to form a channel that 
connects with the drip. The diaphragms for presenting a large 
condensation surface are held in position by heavy wrought-iron 
braces. The drip is so arranged that it cannot become clogged 
or frozen. It separates the water and oil from the steam, and 
exhausts the dry steam, thereby avoiding damage to neighboring 
walls and roofs. It is claimed that these exhaust heads cause no 
back pressure on the engine, and are noiseless in their operation. 

Interesting Electrical Publication 

The March issue of the Electrical Engineer and Telephone 
Magazine, a paper published in Chicago in the interests of elec
trical and telephone engineering. contains a number of articles of 
special interest. Among these are "The Drake Selector System," 
by Thomas C. Drake; ';The Algebra of· Electricity," "The In
spector and the Trouble Man," by the Inspector; "A Trip to the 
Pole Country," and a "Digest of. the Telephone and Kindred 
Patents," by Edw,.rq ~. Cll!tn~nt, 
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The Harrisburg Standard Self Oiling Engine 

The/ Harrisburg Foundry & Machine Works, of Harrisburg, 
Pa.✓after long experience in steam engineering, have designed a 
system of engin,'!S now known as the "Standard" or "Harrisburg 
Standard," which they believe will meet all possible requirements 
for high, medium and slow speed engines up to units of 3000 h.p. 
The name of the Harrisburg Foundry & Machine Works has long 
been a familiar one to steam users, through their engines known 
as the "Ide" and "Ideal." More recently, the "Harrisburg Stand
ard" has been evolved from the experience had with the other en
gines, embracing the good points of the others. 

The· "Harrisburg Standard System of E ngines" include simple 
engines, and tandem compounds with single valves; and simple 
tandem and cross compound engines with four valves, medium and 
slow speed, the iatter of the "Corliss" rocker type. The accom
panying engravings illustrate in turn these new machines, com
mencing with the Harrisburg Standard simple valve engine. A 
peculiar feature of the new engine is that they are all constructed 
with side cranks, requiring only two main bearings, whether de
signed for direct coupled or belted se rvice, and thus many of the 
disturbing elements, such as excessive friction fro m bad align
ment, that attend the operation of three or four bearing engines, 
are removed, the friction in these engines being in many cases as 
low as 2 per cent. 

The simple ei!gine is made up to 36 ins. diameter and stroke, 
and, as will be noted in the accompanying illustration, Fig. 1 , is 
compact and graceful in design and its high efficiency is due to a 
combination of features , none of which are experimental, however. 
These salient features include, in addition to the above, an auto
matic oiling device, by which the crank disc, connecting rod and 
cross head are enclosed, the latter provided with a hinged hood 
which may be turned back, and a plate on the side, which may 
be easily removed for inspection, and adjustment of reciprocating 
parts, as shown in Fig, 2. This arrangement of hood makes re
moval unnecessary as all adhering oil drains back into the engine 
frame. By the revolution of the disc in the oil, the rim of which 
touches its surface, it is splashed over th e wearing parts, including 

.... ~. ~~~~ . 

the disc, coming out about the middle of the surface of the crank 
pin, so that by centrifugal force instead of by the too uncertain 
force of gravity, a constant volume of oil is provided for its lubri
cation, completit1g the circulation from reservoir to crosshead, 
main bearing, crank pin, and finally draining to reservoir again. 

The patented governing mechani sm is also a special feature of 
these engines. It is of th e fly-wheel, technically termed, centrally 

FIG. 2.-VIEW OF ENGINE, SHOWING~OILING DEVICE 

balanced, centrifugal-inertia type, and is claimed to be sensitive to 
regulate to 0.5 per cent in load va riations from zero to 125 per 
cent. Roller bearings are provided in the governor bearings and 
the principal mechanism consists of two balance levers, which 
are connected to an eccentric sleeve which surrounds the shaft, 
and which is pivoted at one side, so controlling the throw of the 
eccentric rod to a nicety. 

The pillow blocks for the crank shaft have the cover fitted in a 
diagonal position, and the shell is provided with an oil chamber 
with recesses for the oiling chains, The engine frame is extended 

-----:~-~ ... :¥-c, ...... --.- - ~~~~ 

FIG. 1.-VIEW OF SIMPLE STANDARD ENGINE 

the cross-head, and by means of a lateral trough across the in
side of the cover a large portion of the oil is led through a pipe 
and directed in a stream upon the main bearing adjoining the 
crank disc. The lubrication of the crank pin is accomplished in 
a very ingenious manner, by means of an eccentric annular cham
ber, recessed in the face of the disc around the main shaft next to 
the main bearing, from which a diagonal hole is drilled through 

with stuffing box exposed in such positions as to provide for con
stant use and easy access, and prevents the water of condensation 
from getting into the oil supply, should a leak occur. The oil is 
prevented by a guard from getting on the piston rod. In the 
process of manufacture, the pistons, piston-valves, pins and other 
parts are all ground to an accurate fit, and micrometer records 
made of each piece, so that any part of an engine can be duplicated 
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at any time after it leaves the works. The crank disc, including 
the pin, is cast in one solid piece of steel, the mould being placed 
in a horizontal position, with the pin down, producing a dense 
m etal in the p in. T his is aft erward turned and properly fitted, 
when the d isc is shrunk on the shaft and keyed in position. 

Every engine is thoroughly t ested before it is shipped, and for 
this purpose metal bed plates on heavy masonry are provided 
with suitable channels for clamping them in place. When in posi
tion fo r testing, the en gine bed is supported on metallic points, 
and the machine is fir st run for adjusting the governing and valve 
mechani sm. Next, the fly-wh eel is accurately corrected to a run
ning balance, and finally each engine is so perfected that it is run 
upon the metallic points without fasteni ng. V ery accurate and 
elaborate tests are made to perfect the governing mechanism of 
each engine, and when the machines leave th e shop, a guarantee 
can be given as to their exact performance. 

I t is a principle in these works never to turn out a second grade 
ar ticle, and the general work manship , material and construction 
of the new engines are all up to th e hi ghest standard. 

A lthough the "Harri sburg Standard E n gine" was designed but 
a year ago, there are already in operation n early a hundred o f 
these machines, with o rde rs fo r thirty more in the shop. 

The H arri sburg Foundry & Machine Works also manufacture 
road-rollers to a considerable extent, and also tubular boilers, and 
in order to meet th e g rowing demands of their trade, are erecting 
extensive shops at W est H arri sburg, for which the walls and 
stack are nearly up. The g round dimensions of the main build
ing a re 300 ft . x 140 ft. , and it is intended that all departments, in
cluding the fo undry, shall be under one roof. The designs show 
that th is is t o be an up-to-date establi shment in every particular, 
and the equipment will embrace the latest improved machinery, 
suited to thi s ch ss of work. 

The affairs of the company are under the management of W. R. 
F leming , who wa~ induced to g ive up hi s engin eering business in 
New Yo rk for thi s purpose and who ha s had much to do with the 
des ignin g of the "Standard" en gine. Mr. Fleming took charge of 
the company's affai rs J an. l , 1898, since which time the output 
of the establishment has shown an increase of 45 per cent ove r the 
previous year . 

----♦----
Handsome Interurban Cars 

The accompanying photographs show both interior and exterior 
views of interurban car~ recently manufactured by the St. Louis Car 
Company for the St. Louis & Belleville E lectric Railway Com
pany, which operates between St. L ouis and Belleville, Ill The 
cars are 46 ft. over all , with steam coach roof and closed vestibules 
at each end, and are m ounted on the St. Louis Car Company' s No. 
18, high-speed, double-m otor trucks. Th e cars are al so equipped 
with Chris tensen air brakes, and fo ur G. E . 57 motors to each car, 
and weig h complete about 48,000 lbs. each. The cars have a parti 
ti on at one end, measuring about 9 ft. , with a seating capacity of 
twelve passen gers, which will be rese rved as a sm oking compart-

and all sash is fitted with French plate glass. The vestibules have 
five drop sash, and are provided with a folding door on one side. 

The interior fir,ish of the cars is of solid mahogany, finished in 
natural color, and all mouldings, head pieces, etc. , are handsomely 
hand carved, and all inside trimmings, which are solid bronze, 

FIG. 1.-INTERIOR VIEW OF CAR-BELLEVILLE, ILL. 

stand out in bold relief, and present an extremely tasteful appear
ance. The curtains are of red silk faced pantasote, mounted on 
spring roll ers , and provided with St. Louis Car Company's wire 
cable fixtures. Th ere are also twenty-four electric heaters in each 
car, one placed under each seat, thus insuring plenty of warmth 
for passengers. 

The ceilings are of a very delicate blue, o rnamented in gold, and 
th e electroliers , of fancy design, are in five-light clusters, with 
opalescent globes in cent er. Cars are also furnished with electric 
signal bells, push buttons being placed at every seat. 

Th e outside construction of the car, as can be seen, is of steam 
railroad type, with straight sides , heavy truss rods, etc. The cars 
are al so equipped with two Wagenhals electric arc headlights, one 

FIG. 2.-EXTERIOR VIEW OF NEW INTERURBAN CAR-BELLEVILLE, ILL. 

ment. The seats are St. Louis Car Company's patent, leather 
covered, "walk-over" type, twelve on each side of aisle, with a 
seating capacity of forty-eight passengers to the car. 

The cars have nine double sash on each side, with six closed 
panels from outside, as shown in the illustration. The panels on 
the inside of the car are fitted with large French beveled mirrors, 

at each end, of 5000 candle power each, which enables the motor
man to see an obstruction on the track as well at night as day. 

In addition to the . air brakes, the cars are also equipped with 
St. Louis Car Company's solid bronze ratchet hand brake, and are 
also supplied with an air whistle, instead of a gong, as is ordinarily 
used on street cars. The cars are painted Aurora red and light 
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lemon yellow, a very pretty combination, with neat lettering and 
ornamenting on the sides. 

Fig. 3 shows an electric locomotive which was built by the St. 
Louis Car Company for the San Antonio Brewing Company, San 
Antonio, Tex., avd which is equipped with automatic freight car 
couplers, and four G. E. 57 motors, mounted on St. Louis Car 
Company's No. 15 double trucks. This locomotive is capable of 

pass. It was thought an impulse cleaner docs not contain suf
ficient power to remove heavy scale, and the turbine type of water
wheel was used. 

It is this feature which, the manufacturers claim, g ives about 
five times as much power to the turbine as to the impulse 
cleaner. It is amazing to know the quantity of scale which many 
of these machines have removed, at a cost of from ten to forty 

FIG. 3.-ELECTRIC FREIGHT LOCOMOTIVE-SAN ANTONIO, TEX. 

handling from ten to twelve car loads of freight, with the utmost 
ease. 

The St: Louis Car Company also employs an electric motor of 
this type, for switching purposes at its works, and finds it not only 
a great convenience, but a labor saver as well. 

Cleaning Water Tube Boilers 

Almost every quality of feed water has been found to contain 
more or less scale-forming ingredients, and where boilers have 
been allowed to run a year or more without careful cleaning, 
scale has in many cases accumulated to the thickness of ½ in. 
or more. Any considerable thickness of scale not only adds very 
largely to the fuel bill, but it greatly impairs the efficiency of the 
boiler, reduces its capacity, increases cost of repairs and shortens 
its life. 

The manufacturers of water-tube boilers and others interested 

HEAD OF BOILER CLEANING DEVICE 

in the subject have made numerous experiments with the idea in 
view of adding to the life of the boilers by removing this scale by 
mechanical means. One of the latest machines for this work 
consists of a specially designed turbine attached to the end of 
a wire-wound hose, and driven by a water pressure of from 90 lbs. 
to 125 lbs. This pressure causes the turbine to revolve with great 
for,ce and power, throwing the four heavy cutting arms outward 
by centrifugal force against the scale with sufficient power to cut 
and pulverize it into powder, which the flow of water washes away. 
A series of solid cutting heads and drills is furnished with this 
cleaner, which is designed to penetrate solid scale, and, at the 
same time, to save the more delicate parts of the flexible head. 

In designing a cleaner which would enter 3-in. tubes and pass 
around the bends which some of them contain, it was found neces
sary to condense a large amount of power into a very small com-

cents per tube. The cleaning of water tubes by thi s process not 
only removes the obnoxious and expensive scale, but polishes out 
the tubes, and, in fact, leaves them in better condition than when 
new. The cleaner is adapted to any type of boiler, horizontal or 
upright, with straight or bent tubes, and can be carried by the 
operator to the top of a boiler, around any obstruction, into the 
manhole of a steam drum, or wherever he can go. The machine 
is manufactured and sold by the Chicago Boiler Cleaner Com
pany, Chicago, Ill. 

•• 
Lubricating Greases 

The announcement is made that Dreher journal grease has again 
been placed upon the market in a somewhat improved form for the 
use of street railway companies. This grease has been widely used 
by steam railroads, and is well known to most steam railroad 
managers. It has been used by the Pennsylvania Railroad Com
p;iny with ·excellent result s for a number of years. The grease is 
so compounded as to lubricate only when the car is in motion ; 
as soon as the car stops the grease hardens or "checks," thus 
avoiding all drip o r wasting. The grease in addition to its lubri
cating qualities is extremely cooling and cleansing, preserving a 
smooth, clean surface for the journals at all times. It is stated 
that one application of this compound will suffice to run a car 
12,000 miles. 

The manufacturers of the Dreher journal grease are also intro
ducing a motor grease which, it is stated, will greatly prolong 
the life of street railway motor armatures. It is claimed 1 lb. of 
this grease will carry a car 500 miles , thus making it more 
economical than lubricating oils, and at the same time giving bet
ter results. Particular attention is paid in the manufacture of both 
these compounds to giving them the necessary body. 

The Dreher Grease & Oil Company, of New York, which is 
now manufacturin g these products, is receiving numerous testi
monial letters stating that these lubricants are giving excellent 
satisfaction. One of these recently received from the foreman of 
the Fifth Avenue depot of the Nassau Electric Railway Company, 
of Brooklyn, reads as follows: · 

"I made a test of the grease you sent me as a sample, and can 
state that the test was very sati sfactory in every way. I can 
reco1;1mend it to any one in need of an Ar grease, both for motor 
and Journal bearings. 

"The ro-lb. sample of motor grease was used on one of our 
W cstinghouse equipments for forty-two consecutive days with an 
avera?"e of 125 miles a day, making a total mileage of 5,250 miles. 
No 011 was used during this time. The 15-lb. sample of journal 
grea:e was used on the same car and ran II,250 miles with a 
packmg of wool waste. No oil was used at all," 
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The Manufacture of Electric Railway Supplies 

It is always interesting to know where and how particular things 
are made, and this is especially true of such electrical and mechani
cal appliances as enter into the overhead construction of city and 
suburba11 electric railways. To this end a visit was recently made 
to the works of the Ohio Brass Company, Mansfield, Ohio, which 
is one of the largest manufacturers of this class of goods in any 
country. It will be impossible, however, to name in detail all the 
various appliances made here, for the illustrated catalogue of the 
company gives a list of over 400 articles manufactured for tfie 
above purposes, and these include not only specialties in overhead 
material , but al3o car and motor parts. 

The works are located on the outskirts of the city, near the 
Union depot, and at this season, while running double shift, they 
employ about 200 hands. The main building is a three-story brick 
structure 300 ft. x 75 ft. , having a wing of the sa111e material 150 ft. 
x 100 ft. Back of the m am building is the brass foundry, a one
story structure 200 ft. x 100 ft. , and a japanning building 50 ft. x 
60 ft. The business was establi shed in 1888, originally as a jobbing 
shop, but in 1890 began to manufacture street railway supplies, 
and the business has steadily increased from year to year, and dur
ing the last year turned out 120 per cent more material than the 
year before, and now shipments are made to all quarters of the 
globe. The products, however, are not confined entirely to brass, 
as the name of the company might imply, but embrace produ~ts 
in malleable iron amounting to many hundred tons per year. 
Much of the mall eablej ron materiali s galvanized on the piemises 
by an electrolytic galvanizing process, g iving a much more 
thorough fini sh than where galvanizing is done by the dipping 
process. The company also does its own nickel plating and 
Japannmg. The departments embrace a brass working shop, in 
which there is a fine complement of metal working tools, together 
with testing appliances and trucks and crates for the shifting of the 
material about the works. The iron working department is 
similarly equipped, and in both cases the shafting is driven by an 
electric motor of the Card type. Testing machines are employed 
for determining the tension strength of materials up to 10,000 lbs. 
capacity, and there are transformers which give a 10,000-volt cur
rent for electrical testing. A large product of the establishment 
consists of insulating material which the company has named 
"Dirigo," and which is giving excellent service. In the manufac
ture of this material a special department is employed in which 
there are a great number of hydraulic presses and other machines. 
The company employs a corps of competent engineers and 
draughtsmen for originating special designs in every department 
of the work, and also for such new devices as are suggested by 
particular customers. 

The brass foundry is of ample proportions and has twelve smelt
ing pits, together with the ordinary foundry equipment which in
cludes .twelve tumblers for smoothing up the small castings. In 
connection with the plating department is a large number of emery 
grinders and buffing machines, all of which are provided with ex
haust pipes for removing the dust. The japanning department is 
equipped with two large baking ovens with suitable racks for dry
ing the material, and joining it is th e tinning department, in which 
are the usual tanks for acid baths and melting k ettles. The stock 

VIEW OF BRASS FOUNDRY 

and tool room is especially well designed, there being a large num
ber of shelves, cases and racks for storing in separate receptacles 
the great variety of products. The shipping room is of ample pro
portion, and right alongside are tracks from a neighboring steam 
railway, so that material for shipment is loaded directly into the 
cars without any trucking. There is also a wood working de-

partment, in which the patterns and templates and shipping crates 
are manufactured, from which it will be seen the works include 
almost every branch of the mechanical trade. Power is supplied 
from a 75-h.p. engine, while there are generators for lighting and 
power. The boil~r equipment consists of two 50-h.p. and one 100-
h.p. boilers. 

The offices of the cc mpany are located on the third floor of the 
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VIEW OF MACHINE SHOP 

main building and occupy rooms with glass partitions on two sides 
of a reception ,c-om of ample dimensions, all being finished in 
Georgia pine. Adjoining on one side is a sample show-room, in 
which samples of almost all materials manufactured are placed on 
shelves and in cases, making a very attractive museum. 

The affairs of the company are operated under the direction of 
E. T. Cooke, president; B. F. Blymyer, vice-president, and C. K. 
King, secretary and manager of the railway department; F. P. 
Black, treasurer, and William Bunting, superintendent. The New 
York office of the concern is located in the Commercial Cable 
Building and is under the management of R. A. Byrnes. 

Double Registers 

The practice on street railways, where one register only is used 
on each car, differs as to whether it is better to record transfers 
or not. Argumer;ts can be cited in favor of both plans, but the 
fact that such a diversity of opinion exists would seem to show 

that the double fare register, in which a record 
can be kept of both cash fares and transfers. 
would satisfy Loth sides and consequently have.

1 

NEW DOUBLE REGISTER 

wide application. The prevailing tendency of railways is un
doubtedly toward the extension of transfer systems, especially in 
the case of consolidated roads, so that every new device of this 
kind possesses much iriterest. A double t"egister can also 
be used for recording two rates of fares upon long interurban 
roads. 
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The accompanying engraving shows a double regi ster r ecently 
brought out by the Sterling Supply & Manufaeturin g Compa ny, 
and which consists really c,f two di stin ct r egisterin g mechani~ m s 
i;:elosed in one case. The appearance o f th e regi ster is very simi
lar to that of the well-known Sterling numeral register, excl'pt that 
there are two sets of dials instead of one, cach set ueing 011erated 
by a separat e cord o r rod. Th,c: meehani ~m is operated through 
a train of gears and not e;ltirely by springs, and the gear con
neetion between the trip and the totali zing wheels is positive, no 
eams or dogs bei11 g used. Th e construct ion is similar to the well 
known Sterling ~tandard and every working part of the register 
is a carefully tested steel easti ng and all parts are interehangeabl e. 
The interior m echanism is compact and simple a ncl th e fini sh of 
the case is durable and handsom e. 

----.:•----

Open Cars for a French Railway 

The ear shown in th e aeeompanyin g illustrati o n is of con sid
erabl e interest, since it seem s to be th e fir st open car of pure ly 
American type ever sent to Europe. It is from the shops of th e 
Brill Company, and is of th e standard twelve-bench type, and is 
mount ed on Eureka max imum traction trucks. The leng th of 
the body is 34 ft. It is 43 ft. 8 ins. over th e buffers. The limita
tions of Freneh streets, howev er, come in, ::i nd a breadth of on ly 
S ft. 10½ ins. is permitteci: at the sills. T his is increased to 6 ft. 
5 ins. at the posts, but the ex treme width at any part had to be 
kept down to 7 ft. 8¾ in s. For thi s r eas"n, alU10ugh the ca r 
has twelve bench es, its seatin g eapacity \\'ill not exeeed forty
eight persons, allowing the Am eriean standard of 17 ins. each . 
The platforms are 4 ft. long, and are separat ed from the body of 
the car by bulkheads in the usual mann er. On account of the 
narrowness of the bodies only two sash are placed in these bulk
heads. The peculiar form of the grab handles seen on the post 
is also made necessa ry b_v the narrow ness of th e body and the 
limiting width ov er ell. The openin gs between the seats are 
elosed by leather-eovered hook chai ns. Th e interior fini sh is of 
bird's-eye maple for the head linin g and ash for th e trimming over 
the openings. 

The trueks have ~o-in. and 20-in. wheels, with a 4-ft. wheel ba se, 

Novel Design of Brake for Street Cars 

Th e aceompanyin g illu ~t rati on shows a de \'ice of the inside 
brake type. It is qmck acting in operat iun, and, as wi ll be noted 
from the illustration, th e sho es aet on ehill ed drum s, attached to 
the axles, the sh oes working between the drum s. The shoes are 
forced agai nst the wheels by means of a shaft , which terminates 
in ri ght and left se rews, that fo rce th e shoe heads in opposite di 
rection. Thi s shaft is o perated through th e m edium of spur gears, 
whi ch, in turn , mesh into th e eorrespondin g gears on a sha ft that 
extends nder th e Aoor of th e ear, and whieh is provided with a 
universal joint and terminates in a beveled gear, whieh mesh es 

NEW BRAKE 

into a cu rr espundin g gear on th e lower end of the L,rake spindle. 
A n auxi liary shaft, provided with beveled gears, coupl es the two 
shoe shafts together , as shown, by which m ean s the brakes of all 
th e wheels may be o perated from eith er end of the car. As the 
shoes operate on the rim of th e in si de drum. a very dose 3dj ust
ment can be maintain ed at all times, so that very little exertion 
is r equired on the part of th e m otorman to bring the shoes into 
aetion, while the threadi ng of the shaft provides for the aut omatic 
adjustment as fas t as the shoes wear. T h e drums are of the split 
type, and are keyed and fas tened to the axle in the usual m anner. 
This brake was designed by J ohn T. Duff, oi A llegheny, Pa., and 

OPEN CAR FOR A FRENCH RAILWAY 

and are furnished with G. E. 1000 m otor s. T he gage is ..J. ft. 8½ 
ins. These cars without motors weigh 15,275 lbs. The weight of 
one of the trucks was 3000 lbs. Th e steps are 18 in s. from th e 
g round, with a 15-in. ri se r. Th e openin gs are elo·,ed by eurtain s 
whieh come to the floor, th e round-corn er seat-end panels en
abling thi s to he done easily. 

Shipment wa s effeeted after th e car was entir eiy eomplc ted by 
taking it apart in seetion s and packing it eloscly in boxes The 
great length of th e car is parti cul arly noticeable, showi ng that 
th e French street rail way people at least are waking np to th e 
atlva ntagcs of a s large a ear as can be used on thei1 stree ts. 

he claims that it can b e adjusted to any type of truck, and ::,o ar
ranged as not to interfere with the mounting or dismounting of 
th e mot ors. T h e brake ha s been worked experimentally and 
see ms to sustain th e claim s that a1-e made for it. 

---♦♦+----

T he plant of th e Rhod e I sbnc1 Locomotive \-Yod ,s, at l'ro vi
dcnc e, R. 1. , \\':,s fo rmally tran sfe rred to thl' lnternatio1,:i l Air 
l' oVvcr Company 0 11 1\-far. 14. lt is report ed that the pri ce paid 
w:t s abou t $3,000,000. It is also shied that the bond hold ers of the 
lcicornoti ve works reeei vcd a m ortgage of $22.5,000 0 11 th e property. 
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Lightning Arresters for Street Railway Circuits 

Overhead circuits durin r; sto rms become highly charged with an 
induced stati c electricity- the difference of potential existing in 
some instances between the lin e and th e earth ; in others, between 
the different sides of the circuit. 

Owing to its high oscil!atory character, thi s electricity will not 
discharge through a coi l, but wi ll , in preferen ce, select som e path 
of low inductance, even th o ugh of high er resistance. It is due 
to thi s fact that when the di scharge seeks a path to earth throu gh 
th e coils of a dynamo, m oto r, or other apparatus, it punctures 
the electri cal insulation of th e machine and takes a path to earth 
gen erally through the layers of the armatur~ to the -core. o r over 
the air space to the pol e pi eces. The normal current of the line 
fo ll owing the lower r esist3.nce thus establish ed causes a "ground," 
o r short circuit, and a consequent burn-out. It is the function of 
a lightning arrester to offer the di scharge a better path to the 
earth. Experien ce shows that the static discharges will go over 
the infinitely hi gh ohmic resistance of an air-gap rather than 
through a few turns of a coi l of but a few fee t in length. 

The Garton-Daniels E lectric Company, of K eokuk, Ia., after 
an experi ence in m anufacturing lightning arre sters of six years, 
has des igned an arrester that tak es advantage of this peculiar 
action of static electrici ty in protec ting electri c plants and circuits 
from damage due t o lig htning di scharges. A cross section of the 
Garton arrester is shown in Fig. I. 

Referring to thi s illustration. the course of a discharge is as 
fo ll ows: It enters the an ester by th e binding post A, thence 
across non-inductiv e r esistance B, which is in multiple with the 
coil F, through conductors imbedded in the base of the arrester , 
to flexibl e cord C, to guide rod D and armature E, which is nor
mally in contact with and resting upon carbon H , thence across 
the air-gap to the lower carbon ], which is h eld in position by 
bracket K. Thi s bracket also fo rm s the ground connection 
through which the di scharge reaches the earth. It wi ll be noted 
that th e discharge takes its path through th e non-inductive r e
sistance in multipl e with the coi l. The path is. h0wcver , oi hi gh 
c hmic resistance, and the no rmal cur
rent is shunted through the coil P. 
whi ch is thereby en ergized, drawin g the 
i1 on armature E upward instan tly. 
T hi s fo rm s an arc between th e lower 
encl of th e a rmature 3.nd the carbon 1-l. 
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device of this character a re en tirely obviated. The most con
vincing proof that moving parts are not always o bj ectionable is 
in the success of the Garton arrest er under the most trying con
ditions. 

Every operation of thi s arrester cleans the contat·ts and dis
charge points, ther eby keeping the conductivity at a maximum 
and the r esistance a t a m inimum. The arrester is so quick in its 
action that di sch arges in rapid succession are taken care of with 
th e g reatest ease. After a discharge the Garton arrester increases 
the resi stance in the circuit and chokes and di srupts the current 
flow. This actio n is made so quickly that a sensitive plate is in
capabl e of detect ing any motion. 

The usual arr angem ent of arresters for the i>rotection of a 
street railway power station is shown in Fig. 2. H ere, it will be 
noticed, the arresters are used in connection with kicking coils, 
which consist of a coil of wire so designed as to offer the least 
ohmic r esista nce and the highest inducti ve resistance. One is 
placed in each circuit, between the apparatus to be protected and 
the li ghtning arresters. Acting in the same way as the coils of 
an armature, which drive the discharge through the insulation 
to the core, the kicking coil drives the discharge throug h the 
lightning arrester before it r each es the machine. 

It will be noted that by placin g coils and arresters as shown, 
th e di scharge passes through the upper arrester; ;lny excess dis
charge will be tak en care of by the second and third, and the three 
kicking coil s offer an inductive resistance that effectively protects 
th e generator. The Garton-Daniels Electric Company is now 
mailing it s 1899 catalogue, which contains a complete description 
of its lin e o f aresters fo r thi s year. 

----♦----
Fire Hose Racks and Reels 

The hose r ack and reel illustrated herewith, and which are 
manufactured by H. J. M. Howard, of Washington. D. C., ought 
to appeal to statio n and car lwuse for em en, who desire to have 
-~ 
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FIG. I-CROSS SECTION 
OF ARRESTER 

FIG. 2.-ARRANGEMENT OF PANEL 
FOR RAILWAY CIRCUITS 

FIRE HOSE RACK 

As thi s arc is fo rm ed inside the tub e G, which is practically air
tight, th e oxygen is consumed, the current ceases, and the coil 
loses its power, all owing the armature to drop of its own weight 
to its normal position on the upper carbon. The arrester is again 
ready for another discharge. 

In th e railway types a portion of the r esistan ce rod is con
n ected in series with the coil. thereby limiting th e fl ow of current 
fo ll owi ng the di scharge. Thi s is necessary, as the n orm al as 
well as the static difference of potential is bet ween the line and 
th e ground. This non-inductive resistance is so low that , while 
limiting the flow of normal current , it does not limit the flow of 
static electricity, as the potential of the latter is so vastly higher 
than the normal voltage of a railway circuit. 

Arguments have been made against lightning arresters with 
m oving parts, but practice has shown many of these fallacious. 
T he Garton arrester comprises moving parts, but it is so simple 
a nd the parts so arranged that all th e difficulties ,mticipated in a 

their fir e protective apparatus rC'ady· at hand and yet out of the 
way when not in use. 

The m ethod of hanging hose on wooden pins, illustrated, avoids 
all possibility of hose rusting and prevents the sharp bends so 
o bj ectionabl e in o ther styl es of racks, The hose being supported 
in this manner allows the air free circulation through the folds of 
th e hose, k eeping it dry at all tim es. At the same time it is quickly 
available. as the side arms can be swung out, dropping the hose. 

Mr, H ow;ird also manufactures a hose reel mounted on a verti
cal axis, which, r evolving as it does, fills all the offices of a swing
ing hose 1 eel to those who prefer that type. The automatic drain
ing feat!lre will r ecommend it to those having hose in places ex
posed to low temperature. 

Although these racks and reels have been on the market but 
a short time, Mr. Howard states that business is good, that many 
of the largest street railway plants are being equipped with these 
devices, 
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Air Brake with Motor Compressor for New York 

During the last m onth th e Third Avenue Railroad Company, of 
N ew Y ork , as m entioned elsewhere, awarded contracts to equi p 
the 16o new elec tri c car s, which it will soon put upon its lin e, with 
air-brake apparatu s o f th e Standard A ir Brake Company. Thi s 
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AIR BRAKE CONNECTIONS FOR MAXIMUM TRACTION TRUC KS 

constitutes probably the larges t o rder eve r giYen in thi s coun try 
for street railway air brakes and is a stri ki ng cum mentary on the 
importance which th e air brak e is being accor ded by electric ra il
way managers. Th e type of air brak e adopted is th e independent 
driven compound compressor with automatic cu rrent controll er 
and rheostat. The type adopted has onl y recen tly been put upon 
the market by the Standard A ir Brake Company and is illu strated 
in the accompanying eng rav in gs. 

MAXIMUM TRACTION TRUCK FOR THIRD AVENUE RA ILROAD 

A s will b e seen, it differs materi ally fro m previous equipments 
of this kind. The motor is of a spec ial const ruc tion and designed 
solely to answer the severe conditi on s of street rai lroad air brak
i1,g. It is seri es-wound, multipolar, entirely enclosed and securely 
protected again st dust and m oisture. A t full load the speed i~ 

SHORT WHEEL BASE DOUBLE TRUCK FOR THIR D AVENUE 
RAILROAD 

750 r.p m. The bearings are of ampl e size and len g th , self-o ilin g 
and self-aligning. The armature is o f th e type kn own as iron 
clad, built up of di scs o f sh eet iron per fec tl y lamin ated one from 
the oth er , and with grooves pun ched to r eceive th e windings 
Th e armature core is m ounted on a bu shin g ind ependent of the 
shaft and k eyed to it T hi s constructi on all ows of expansion and 

contraction uf the armature C <ll' C wi thout affecting the sha ft The 
armature coi ls arc of the bes t cotton covered, ~oft drawn cr,ppcr 
wi re, wound on forms, then taped with a special lin en tap e an d 
laid in m ica trough s o f th e bes t Indi a mi ca, in th e grooves of 
armature. T he character of th e in sulation , and the ex treme care 
,,i th which thi s part of the work is carried out , are sure g uards 
agai nst possible g roundin g or breaki ng do wn nf insulati<JII. Th e 
pin ion, armature and co mmutator bu shin g arc held in pl ace by 
keys of the latest des ig n, Lein g a millecl half-rounrl key , gi vin g 
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AIR BRAKE-CONNECTIONS FOR DOUBLE TRUCK 
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th e most durabili ty and admitting of the greatest strength of 
shaft. The brush h olders arc of good red brass, milled to standard 
size to receive the b rush es. Th e latter are held in place with ad
justabl e phosphor bronze spri ngs, whi ch are very elastic and can 
be th rown back to a position where the bru sh can be r emoved 
,, ith perfec t ease T he co mmutator casing is covered with a steel 
ban d secured with a self-locki ng devic e, and the band is easily re
moved, g iving quick access to brushes, and ample room is pro 
vided and unusually large ckarances arc allowed around th e brush 
holders. 

The compressor is of the compound type, and the efficiency 
sho\\'n , worki ng agai nst a prc.,surc of 60 lb s. per sq. in , exceeded 

AUTOMATIC CONTROLLER AND RHEOSTAT 

85 per cent. I t is bolteJ to the Pnd o f th e motor, the crani~ shaft 
ex tendi ng at th is end to rec eive a gea r wheel, meshing with 
a pini on on the armature shaft dir ec tly above. T he cylin ders and 
upper half of housin g and gear case are cast in one piece, carry
ing one-half of the bea rin gs fo r crank shaft. The lower half of 
the housin g an cl gear case, toge ther with th e base for motor and 
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the other half of the bearings for crank shaft are also cast in one 
piece. Th e cran k shafts and conn ectin g rod s are o f cast steel. The 
valve sea t s and vain bo nnets ar e of brass, the intake valve b ein g 
in th e head of low pressure cylinder, while th e intermediate and 
di scharge valves are in th e head of the hi gh pressure cylinder. 

,----------- . -- --- - -
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STANDARD MOTOR COMPRESSOR 

T he gea r and pi nion arc entirely enclosed in a gea r casin g, form 
ing an oil chamber, and , wh en steel pinio ns are use r! , can bt: run 
in a fl ood of oil. The ho usi ng of the crank shafts is so a rran ged 
that it fo rm s a chamber, an d all cr anks and pi stons, together with 
the bearin gs, o perat e in oil. Th e muffl er over the to p of th e intake 
va lve is cast in on e piece and enclosed with a wi r e sc reen filled 
with spec ial woven as bestos clo th and iron wi r e threads, m akin g a 
perfect g uard again st rlir t ;rnd compl etely muffling th e noise of 
va lv es. 

Th e new a ut uma ti c n11"1 cnt co ntroller and rheostat is wo rth y 
of ,,pec ia l m cntin n . The con structio n is ve ry durable ancl si mple, 
and it ; few parts sene as the best g uarant ee of it s effecti ve ness. 
All electri cal parts , togPther wit h the workin g dev ices, arc 
mounted o n a slate slab to in~ure perfect insulation. T he ap
paratu -, a utomatically maintain s a practi ca lly uni fo rm pressure in 
~he air storage r eservoirs , and th e rh eostat fo rmin g a part of the 
machin e pre vent s th e sudden , tarting of th e motor again st full 
loacl. By it s u ,;e . when th e :i.ir s t1ppli ed to rcsenoirs r each es a 
predeter m in ed li mit. th e m o tor compresso r i s entirely stopped 
A~, lon g as a ir pressure in th e ,e sc rvoirs r emain s within 8 lbs. fJ r 
JO lbs. nf the r equired m axi mum, the m otor compresso r remain s 
i11operat1 ve. Sh ould th e press ure, h owever, be reduced below th e 
limit, th e moto r compressor is immedi ately st;irted ( slowly at fir st 
ancl g rad ually in creasi n g as the resistance is auto matically r e
mov ed from circui t) and continues op eratin g until the maximum 
limit is r eached, wh en it again imm ediately sto ps as befor e. Th e 
motor is series-wound, and when startin g with empty r esen oirs 
would na turall y " run away;" but , under such conditions, th e r e
sic tan ce r emain s in circuit and is only cut out as the pressure in 
crea8es. The speed of th e motor compresso r is at all tim es auto
matically cont rolled by th e am ount o f work r equired. vVhile th e 
P10tor compressor is in operation , if for anv r eason the lin e c- ir
ct1it is in terrupted, th e resistance is throw~ in circuit with th e 
1~1otor compressor simultan eously with th e stoppin g- of latt er. 
\,\Th en th e circui t is again r esto r ed , the m otor compressor r es um es 
opera tio n , g radually inc reasing in spee d in th e way above inrli 
cated. Th e resistance wire in th e controller is wounrl on porcelain 
t ubes secured in the base of th e controller , under the slate. giv in g 
perfect insulation. Th e back of the controlle r is lined with as
bestos and covered by a she et of m etal. Th e whole is th en entirelv 
enclo se cl in an iron casi11g, fitt ed with a cover and secured by ~ 
lock. The resistance is divided into six steps and se,·en \ on tact 
points. 

Th e company will :cidopt a special method of att achin g th e 
brakes to the trucks. Two types of trucks ha,·e b een adopted for 
the new equipm ent , the P eckham 14-B sh o rt wh eel base truck 
:i nd the Peckham 14-D m aximum traction truck. Of these, 200 
of the former and 120 of the latter have been ordered durin a the 
p,,st month. The method of connecting th e brake to these t;ucks 

is quit e novel, as will be seen by an examination of th e accom
p;myin g diagrams. In the case of the short wheel base truck 
tJ, erc are two jam cylinders on each truck, and these are connected 
to a for m of toggle joint which brings the shoes in con
tact with the wheels by an outward pressure. In the case 

of th e m aximum traction truck, one jam 
cylinder i s m ounted on each truck and 
conn ected by a system of leve rs with the 
brake sh oes. Vi ews of both of these trucks 
ar ~ given h erewith. D etail desc riptions of 
th,·rn have been publi sh ed in previous 
:ssues. 

The independent m otor driven compound 
compressors of the Standard Air Brake 
Company are built in sizes of r½ h.p. , 
2 h.p., 3 h.p., 5 h.p. and JO h.p. The com
pany also m anufactures what is known as 
it s double cylinder, singl e acting, direct 
co11:1ected, m otor driven compres~ors. 
:md h;is also four types of axle dnven 
machin es. The company' s 7½ -in. duplex , 
gea red., axl e driven compressor was fully 
desc ribed in the STREET R AILWAY JO URNAL 
iw Jvne, 189S. Since that time a number of 
improvem ents have been added and a large 
num ber of machin es h ave been placed upon 
the :narkct. 

11_ t est was m a cle of this equipment re
ce mly at the factory of the Standard Air 
B1·a1<e Company, at J er scy City, in the 
presence of a number of railway managers, 
and the results were pronouncecl most satis
'facrnry. B eside s it s factory at Jersey City, 
th e company has a second factory at Tren
ton, N. J . Both ar e running full time, 

tw enty-four h ours a day, to supply th e large d emand for air brakes. 
Orders for tlwsc applian ces have com e from all civilized parts of 
the g lobe. 

A Long Metal Shaving 

The accompany ing eng raving made from a photograph illus
trates a m etal shavin g r ecently drill ed from a steel rail on the 
Tllinoi s Central R ailroad. With th e old-fashionecl ratchet drill 
such a borin g would be prac ti cally an impossibility. The one 
~hown is from a 13-16 in. hole; it was made without a break , in one 

LONG METAL SHAVll'-G 

minute and fo rty-six seconds, and contains all the m etal taken 
from the rail in drilling the ho le. It gives proof that the drill 
which did th e wo rk was driven by a continuous feed. The boring 
1,, as some 40 in s. long and was cut by a Paulus drill manufactured 
by th e Buda Foundry & Manufacturing Company, of Harvey, Ill. 

Th e A rge11ti11 e-Am erican Commercial Company, of Philadel
phia, proposes to establish a warehouse in Buenos Ayres for the 
exhibition of A m erican goods of all kinds, with a view to increas
i11F: the trade r elation s between the Argentine Republic and the 
United States. This company will also employ a number of com
petent salesm en to introduce the American goods. 
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A New Rail Joint 

In the c1ccompanyin g illustrati on s is shown th e Atlas rail joint, 
which is manufactured by th e Atlas Rai lway S upply Company, of 
Chi cago. T he Atlas joint consists of one or two girders whose 
depth and design make the con nection between the rai l ends 
stronger than a sec tion at any other point. W h en two girders are 
nsed, they sli p over the rai l from ei th er side in such a way that 
the lower flange is practica lly enclosed, and presents a 
broad b earin g surface to the under side of th e h ead. In 
addition to the usual bo lts through the web, there are 
others through lu gs o n the under side of the joint and pass
ing under the flan ge. If the singl e har style is used the 
lower fl ange of the joint is made wide enough to ex tend 
under the entire width o f th e rail. OnT the ties th e flan ges 

tRAIL JOINT FOR GIRDER RAILS 

of the jo int are extended so that they sen-e as rai l braces, and 
the lower fl a nges of the joint aet as tic plates. 

A special j o int is made fo r track that is laid with chairs, the joint 
being deep enough to do away with a ehair at that point. 

New Clutch for Use with Vapor Motors 

Since' the invention of vapor engi nes many attempts have been 
111:µl-e to apply them to self-p rope ll ed vehi cles for street railway 

/ traction. In systems employing a gasoline o r other vapor engine, 
/ m ounted on the t ru ck o r car body and operati ng continuously at 

a unifo rm speed, the mai n obstacle has, of course, been the diffi
culty o f securing a fl ex ibl e co nnection between th e engine and the 
ax le for bringing the car to speed fro m a state · of rest , and also 
for g raduating the rate of speed. In 1896 a m echani sm was in
vented by E. Prouty, of Chi cago. Ill.. that , it is claimed. success
full y sup pl ies this demand for a flexible connection. 

By the use of a sing le lever the car is started from rest without 
jerk o r jar. and given any desired speed up to the maximum. and 

CLUTCH FOR VAPOR MOTOR 

by simply pulling th e lever over to the opposite JJos1t1011 th e car 
is as sm oothly reversed and moved in the opposite direction. 
By placing th e lever in a vertical position the car is stopped, 
while the eng ine continues to run as hefore. At the same time 
the app li cation of the power to th e vehicle is graduated in cor
respondence wi th the speed. 

The aeeompanying illustration shows the clutch app li ed to a 
truck. Fis the b eveled pinion on one end of the engine era nk-sliaft 

and G' and v arc be ve led gear running idly in opposite directions 
,vhen the load is off. / is the middl e block, fastened rigidly to 
the axle, and which is beveled ordinarily 3/16 in . to th e in ch. /2 
and / " are beveled cfocs on one side and smooth, flat surfaces 
on the other, and whi le they admit of a lateral movement on th e 
axle they are held l,y keys or pins , i and i1

, forcing them to re
volve with the axle. C and C1 are the outside di scs, that are 
rigid on the axle, with a flat face lyin g agai nst the co rrespondin g 

RAIL JOINT FOR T RAlLS 

Jfat face 0 11 the beveled gear. D2 and D3 are impinging 
wheels on the eccen tri c ,·ockin g shaft 04. D3 being shown 
in dfect, G2 now carrying the load, while C' is playing as 
an idler. By reversing the lever G" is ireed and G' is put 
into effect, and by placing the lever in a verti cal position 
hoth gears are freed and play as idlers. The impinging 

wheels never slip , but revolve by contact with the discs. 
It wi ll b e noted t hat the friction of the discs ori both si des of 

the gear is in th e same direc tion , eliminating all counter friction 
wh en appli ed. H ence, if the clutch is thrown in lightly, it is 
operati ve without loss of power to that extent, a nd will start or 
move the load gradually. It is stated that in practice the cluteh 
does not h eat when run at any degree of slipping pressure. As 
there is no counter friction the re can be no loss by slippin g fric
ti on, and, it is claimed, as the faces of the clutch do not disin
tegrate, but wear as an ordinary journal, the force of the power 
or engine is conveyed to the load without any more waste than 
would be on the wrist pins and cross head of an ordinary loco-
motive. ____ . ..._ __ _ 

Signal System for Single Track Roads 

\,Villi amso n & Company, of Allegheny, Pa., manu fact urers of the 
H.amsey signal system. report that this device is giving entire 
~atisfaction whereyer it is used , and that it has proven itself en
tirely efficient in actual operation, covering a period of several 
year s. The large number of high speed single track surburban 
rc-ads now being bui lt has largely increased the demand for an 
a<lequate signal system to prevent collision s and to enable th e 
conductors of cars on different parts of the system to communicate 
with each other and with the central offic e. The Ramsey signal 
system appears to fu lfill all these conditions. The lates t modifica
tion of this device was fully described in the STREET R AILWA.Y 
JouRN.\L for September. 1898. 

Massachusetts Institute of Technology 

The Massachu setts Institute of Technology has recently made a 
number of important additions to its laboratories. thus g rea tly 
enlarging the facilities for making tests of Ya rio us kinds. One of 
the principl e improvements is the erection of a new building and 
the addi ti on of a 11cw tanrlem com pound engine in the engineering 
drpartment , by wh ich twice the amount of work can be done. 
W here thirty men formerly worked on one engine and its pumps, 
fifteen men now work on each engine, giving the men a g reat 
deal more expe1·i111ental w0rk. Various tests are now being car
r ied out on the effect of moisture on timber , elasticity of wood, etc. 

American Institute of Electrical Engineers 

The 133d m eeting o f th e institute was held at the Institute Build
ing in New York on the evenin g of lVIarch 22, 1899, President 
K enncdy in th e chair. A paper was presented by l\f. L. Pupin, of 
Columbia University. on the propagation of long electrical waves. 
An interesting di scu~s ion followed the 1·eading of this paper. TT-ie 
coun cil decided to hold the next general meetin g at Boston during 
the last half of June, the exact date to be fixed by the executi,·e 
•:c• mmittce. 
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Safety Third Rail Railway at Coney Island 

During th e last month a third-rail electri c railway, install ed by 
the Safety Third-R ail Company, of New York, to demonstrate the 
advantages of its system, was put in operation at Manhattan 
Beach, Coney I sland. Th e road equipped is the Marine Railway, 
'~onnecting Brighton Beach and Manhattan B each, and it is 1951 
ft in len g th . T he track is of standard railroad construction, with 
50-lb. , 4¼-i:1. T rails and stone ballast, and differs from a trolley 
track only m the absence of th e overhead system and in the use 
of a third rail which is laid o n th e ti es in the center of the track. 
A standa rd 500-volt current, taken from a special dynamo located 
i:1 the lighting stati on of the Manhattan Beach Hotel, is used. 

The third rail , which is of standard T section is of steel and 
is laid in alternate live and dead sec tions insdlated from' each 
other. ·The live sections are 
i 5 ft. in len gth and are sup
ported at eith er end by g rani 
toid bases, as shown in th e 
section and side elevation of 
the third rail construction 
herewith. Th e entire rail cir
cuit, including the g ranitoid 
pieces, i s th en en closed in a 
creosoted wooden trough, 
which is then fill ed with a 
special fo rm of in sula: ion SECTION OF THIRD RAIL, SHOW· 
whi ch is poured in hot. The ING METHOD OF INSULATION 
granitoid insulating blc cks AND CONNECTION TO FEEDER. 
also act as secti on insulators 
between the live and dead sections, presenting a surface of r ft. 
between the two. The line has seventy-two live secti ons and 
seventy-three dead sections, the latter are IO ft. in length. The 
height of the top of the thi ,d rail above the ti es is 5 in: The track 
rails are bonded in the usual wav fo r return. 

The system of connec ti ons used is shown diagramatically on page 
261. Each live sectional 1 ai l is connec ted to a so lenoidal switch 
whi ch has two windings, one of low resistance wound with coar se 

DUPLEX CAR, OPEN AND CLOSED 

wire and another of high res istance wound with fin e wire. The 
fo rmer is normally open and the latter is normally closed, con
necting its circuit between the sec tional third rail and th e grnund. 
The car car ries a sm all motor-dynamo of 20-500 volts and a stor 
age battery of ten cells connected as shown in the diagram. Wh en 
ready to start, th e m otor -uynamo is driven by the 20-volt battery 
current, generating at its other end, an e.m.f. of 500 volts. The 
method of operation is then as follows: 

Suppose th e car to be over a rail and ready to start. The switch 
teing open th ere is no connection between the feeder and the car 
which therefore can receive no current. The m otorman operate~ 
the controller and thereby connects the m otor-dynamo to the third 
rail and to the ground and current passes through the fin e wire 
oi th e switch and causes it to operate. In response to this current 

CROSS SECTION OF TRACK THROUGH INSULATING BLOCK 

CROSS SECTION OF TRACK THROUGH LIVE OR DEAD SECTION 

I 
SIDE ELEVATION OF INSULATING BLOCK 

the plunger ri ses and first makes contact between the main feeder 
and the rail and then breaks the current of the fine wire winding. 
The controller is now open and current comes from the feeder 
through the coarse wire winding of the switch to the third rail and 
from thence through th e car motor to ground, causing the motor 
to revolve and th e car to move. The switch is held shut because 
of this current in the coarse wire winding. In this closed condi
tion the switch will r emain as long as the car is taking current 

VIEW OF TRACK 

from th e section to which the switch is connected. vVhen the car 
leaves the section, there is no longer any current passing through 
the switch feeding it and it falls open, first breaking the circuit be
tween the feeder and the sectional rail and second, restoring the 
circuit from the sectional rail through the fin e wire to earth. The 
switch is then ready for the next car. The car being thus started, 
the motor-dynamo is no longer needed to operate the switches 
btcause th e car is provided with two sets of shoes which are con-
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nected together and placed sufficiently far apart to span the dis
tance from section to section. The forwa rd shoe as it impin ges 
on a section, subj ects it to the full line potential, drawing its 
w urce of current from the rail preceding, for the main feeder has 
already been connected thereto in the m anner just described. 
O nce started, therefo re, the car becomes independent of the 
motor-dynamo, for it uses the power house current to operate the 
swi tches. 

It will be n oted that the switch remains closed until the car 
ceases to take current from the section it controls. It will then 
faH open from lack of current to hold it up and there is then no 

DIAGRAM OF CONNECTIONS 

current to break, and h ence no arc at the switch jaws, and it is 
therefore a non-arcin g switch. 

One side of th e motor-dynamo is connected across the motor 
terminals and o rdinarily r eceives current therefrom, actiPg as a 
motor and driving the low potential side as a dynamo charging th e 
ten small storage cells. If, h owever, the lin e current should fail , 
the sides of the m otor-dvnamo will exchange functions a nd the 
high potential side, now ~ dynamo, will supply current to operate 

END VIEW OF CAR AND SWITCH 

the switches and light the car. This is the operation also at start
ing. 

The car is of the Duplex type, manufactured by th e Duplex Car 
Company, of New York, and has at tracted much favorable com
ment by its tasteful appearance wh en open and closed. The en
gravings on page 260 show it in both conditions. The car is 
mounted on two Peckham 14-A trucks, equipped with G. E. rooo 
motors with standard controller, with the exception that one con
t;.. ct is changed. The car carries ten cell s of storage batteries and 
the rotary transformer n :qnired by this system. Both of these 
are located underneath the car so as to take up no space avai lable 
for passengers. 

To demonstrate the reliab:lity of the system under adverse con 
ditions, the road has been subj ected to very severe tests. O ne of 
these tests was that o f covering the roacl fo r a di stance of 25 ft. 
with closely packed and wet snow heaped tu a heig ht of several 
inches above the track, entirely hiding the three rail s from view 
Thi s condition did not interfere with the opera tion of the system 
in th e slightest d(gree and the car glided through the snow with
c, ut difficulty and was started on the sec tion coverer! with snow 
\\ ithout trouble. A noth er test consisted o f covering the t rack 
with dirt, entirely hiding the tl1ree rail s, after whi ch buckets of 
water were poured on the track, makin g a combinati on o f mud 
and water. This did not in the sli ghtest degree interfere with the 
operation of the car. Th e test was carried on under the super
vision of Capt. J. McL. Murphy, th e inventor of the system , and 
was witnessed by a number of well -known railway m en who spoke 
ir, the highes t terms of th e result s secured. 

------..-:♦----

Roller Bearings 

A new form of roller bearings for street r ailway service, heavy 
road wagons, etc., is 5hown in th e accompanyin g cut. Th e de
vic~ consists of a se ri es of from nine to fift een roll er s, the number 
varying according to the f ize of the ax le. about ¼ in s. in dia meter. 

SECTION OF ROLLER BEARING 

B ALLS 
TO TAKE 

END 
THRUST 

PROOF 

These rollers are readily i1,terposed between the axle and the axle 
box, comin g into immediate contact with b oth. In addition to 
thi s, there are balls at the end of each of the rollers. thus re
ducing the friction to a minimum. It will be observed that the 
weight is not on these balls, and th er e is, therefore, no danger of 
their being crushed. Th~ weight comes directly 0 11 the rollers 
and is evenly distributed throughout their leng th. The device is 
manufactured by the Standard Roller Bearing Company, of Phila
de lphi a, and the principal claims m ade fo r it a re simplicity and 
strength, cheapness, and a great saving in power. 

Exhibits at the Convention 

Mr. T. C. Penington, secretary of the American Street Railway 
Association, has issued the foll owing lett er to electric railway sup
ply men, in reference to the exhibits at the n ext convention : 

T he exhibit s and displays of th e supply m en are so important 
a part of our convention s, that the executiv e committee, in mak
ing arrangem ents for the meetin g, have been as mindful o f our 
wide-awake allies and as zealou s in providin g fo r their convenience 
and accommodation as for any other fea ture of the gathering. The 
Exposi ti on wi ll be h eld in Tattersall s, the largest expositio n hall 
in the city. We will hav e an abundance of floor space with all the 
light , heat and power r equired. Every applicant is assured that 
he will get all the space desired, as our r esources in thi s direc
tion are unlimited. Th e convention will be held on the second 
floor of the exhibit hall, all stairways leadin g up from the inside, 
thus insuring the attenti on of all delegates and visi tors to the ex
hibits. 

The income from th e sale of space will go to the American 
Street Railway Association. The executiv e committee of the as
sociation has fixed th e price at ten cents per square foot , and rul ed 
that no space less than one hundred square feet will be assigned, 
but applicants may have as many multiples of this quantity as they 
wish, all in one cody. Payment for space sh ould be made to Mr. 
T. C. Penington, secretary and treasurer of the American Stree t 
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Railway Association, 2020 State Street, Chicago, Ill. A pplication 
fo r space should be made to Jas. R. Chapman, 444 North 
Clark Street, Chicago, chairman committee on exhibits. Please 
state in your app lication fo r space the shape d esired, number of 
fee t wide and long, and the committee on exhibit s will comply 
with your request if possible. Cars, sweepers and plows will be 
placed outside of the building on the street. 

It is earnestly requested that all exhibit s shall be in place and 
all work finished by l\Io nday evening, Oct. 16, which is the even
ing prior to the opening of the convention. The local committee 
has rented the bi;ilding fro m Oct. ro to Oct. 24, so you can ship 
your goods early and will hav e ample time to remove them. 
Watchmen will be in charge of the building so that exhibits will 
be safe. All goods should be marked to yourselves, Tattersalls, 
Chicago, care of H. W. Smith, successor to A nderson Transfer 
Company, 1618 State Street, sending him bill of lading or advice 
that you have shipped goods in hi s care, giving particulars in re
gard to shipment, and it will be delivered to your space in the 
exhibition hall. Ship all goods early to insure delivery in time 
and prepay charges. We hope to have you with us with an ex
tensive display. All articles intended for the exhibition shall be 
delivered at the building by the agem or owner , and at his ex
pense, but the local committee have made a rrangements with 
H. W. Smith (successor to Anderson Transfer Company) to haul 
and deliver all shipm ents to and from the building at low rates if 
directed in his care. A rticles will be placed on your space in the 
hall if you mark the number of space on your boxes. The number 
of your space will be mailed you in ample time fo r shipment. All 
electrical connecti ons fo r power and extra lig hts must be made 
at the expense of the exhibitor. 

\ Ve expect a large exhibit, and perhaps it would be in the in
terest of the exhibitors to make arrangements to have the building 
0pen in the evening, as it is well li ghted, and the electrical com
panies expect to make a large di splay. Space must be applied for 
by Sept. r. Assignm ents wi ll be made as promptly as possible 
after that date and exhibito rs notified of their location. Exhibits 
of like character wi ll be grouped together and space will be as
signed in the order of application. The ,committee on exhibits 
will make contracts with carpenters, electri cal workers and labor
ers at regular prices, so the exhibitors will not be overcharged for 
lumber, labor, etc. 

Friday, the 20th , has been set apart by the executive committee 
fo r the examination of exhibits . No session of the association will 
be held on that day and no entertainments of any kind will be 
given by the local committee, so all delegates will have ample 
ti me to call upon you and see what you have to show them. 

The headquarters of the associati on wi ll be at the A uditorium 
A nnex. All our hotels are within a rad ius of one-half mile and 
within t en minutes' ride of the hall. Th ey include A udito rium, 
Victoria, Leland, Great Northern , \Vellington, Grand Pacific, Tre
mont and Shecman. The executive committee advises all who desire 
room to apply at once, as they will be assigned in the order in which 
applications are received. The executi ve committee found our 
Chicago friends so enthusiastic as to the coming meeting, and so 
hospitable in their greeting, that success is assured, the location 
being central and accessible; and the inquiries and information 
already received being so encouraging an unusually large attend
ance seems g uaranteed. The annual dinner will be held at the 
Auditorium, Friday, Oct. 20, at seven o'clock, P. M. Tickets will 
be sold at the actual cost ·to the associati on. 

The railroads will sell tickets on the certificate plan. Be sure 
and leave your certificate with the clerk the first day of the con
vention, when you register ; it will be signed, vised and ready for 
you on Thursday, Oct. 19, 1899. 

Please make your arrangements and applica ti ons as above noted 
as promptly as possible. 

(Signed) T. C. PENINGTON, 
Secretary and Treasurer. 

Large Orders for~Well Known Engines 

The Willans engine, as manufactured by Willans & Robinson, 
of Rugby, Eng., are being introduced very extensively mto tram
way power plants. Am on g the larger orders fo r engines fo r thi s 
class of service receiv ed during the past year may be m ention ed 
the following: Eight engines of 1200 h.p. , besides several smaller 
engines, for the Liverpool Corporation; fo ur of 700 h.p. for Brad
ford, Eng.; two of 500 h.p. and 250 h.p., r espectively, for the City 
& South London R ailway; two of 800 h.p. each fo r the Brighton 
Corporation, England, and two of 1200 h.p. each for the Glasgow 
Corporation. 

The manufacturers of thi s engine report that the orders received 
during r898 ~xceed those of any previous year, and the sales thus 
far in 1899 1.:ontinue to show an increasing demand. This c,Jncern 

is now building larger engines than ever before, the standard size 
for central statior; work havin g until r ecently been about 280 h.p., 
but within the last few munths til e size has been increased con
siderably, until 110w, 700, 800, aud even rooo and 1200 h.p. engines 
are not 1111,:ommon. To m<~ct the demands of the business, the 
manufacturers a re arrangin g to g reatly enlarge the capacity of 
th f' ir works. 

Personal 

:'.\1R. E. L. SIMONTON, formerly electrician of the Lin,:oln 
E lectri c Street Railway, !1as resigned. 

MR. H. R . McLEOD has left the Portland & Cape Elizabeth 
Railway Company, of Portland, Maine. 

COL. G. W. PARKER ha s been elected president ·of the 
Springfield Traction Company, of Springfield, Mo. 

MR. WILLI AM P. GANNON has been elected president of 
the Syracuse Rapid Transit Railway Company, of Syracuse, N. Y. 

MR. JOH N M. BLATT has resigned from the superintendency 
of the Milwaukee, Raci ne & K enosha Electric Railway Company. 

M R . EDWIN WARNER has been appointed se cretary and 
treasurer of the Birmingham Electric Railway Company, of Birm
ingham, Ala. 

M R. FREDERICK SARGENT, of Sargent & Lundy, Chi
cago, has been appointed consultin g steam engineer for the Bos
ton E levated Railway. 

MR. EDWARD W . D ECKE R has left the Portland & Yar
mouth E lectri c Railway Company, of Portland, Maine, of which 
he was fo rmerly superintendent. 

MR. L. C. W E IR has been elected president and general man
ager of the W eir Frog Company, of Cincinnati , Ohio, in place of 
F . C. \Veir, who died on March 1, 1899. 

MR. JOH N CLIFFORD has been ap pointed superintendent of 
the Wilkesbarre & Wyoming Valley Traction Company, of 
\Vilkesbarre, Pa., in place of J ohn Meixwell, resigned. 

M R. CHARLES F. FRANKLIN, superintendent of the New
bnrgh Electri c: R ailway Company, has resigned his position to 
accept a si tuation as superintendent of the Ohio Southern Rail 
road. 

PROF. A. B. W. KENNEDY, of London, is visiting America 
with a view to examining American electric railway practice and 
to render a report to the London County Council upon the result s 
of hi s in vesti gations. 

lVIR. MAURICE HOOPES, electrical engin eer of the Lynn & 
Doston Railway Company, has resigned that position to take 
charge of the buildin g of a new railway between Albany affcl 
Hudson, N. Y. His place at Lynn will be taken by Mr. William 
Pestell. 

MR. S. W. JAMISON, general manager of the Roanoke Street 
Railway Company, of Roanoke, V a., has resigned that position, 
and will be succeeded by George C. McCahan, who has been made 
superintendent oi both the $treet railway and electric light com
panies. 

MR. F. E. DRAKE. director of machinery and electricity of 
th e A m erican commissio n to the Paris Exposition of 1900, sailed 
fo r E urope on the "Lucania," on March 1 r. H e will spend most 
of his time in Paris nego tiatin g for several engineering concerns. 
and in going over the fi eld of the exposition work preliminary to 
taking up the detail of the final allotment of space. 

MR. E. K. STONE, JR., of Quincy. Ill. , writes that through 
the similarity of names, hi s father's death , which occurred Nov. 
28, 1898, has been quite generally misunderstood to be his own. 
Mr. Stone states that he has sold out his interest s in the local road 
at Quincy, but expec ts to continue i,1 the same line of business. 

AMONG THE MANUFACTURERS · 
THEE. W. BLISS COMPANY, of Brooklyn, N. Y. , is send

ing out a folder describing 1he new pattern Bliss inclinable power 
presses for the m anufacture of sheet metal goods. 

BRYAN & HUMPHREY, consulting mechanical and electrical 
<'.Pgineers, of St. Louis, announce th eir removal from their old 
offices to rooms 706-708 Lincoln Trust Building. 

FREDERICK J. GRAF, of New York city, states that he has 
received the highest award for fenders at the American Institute 
exhibition, held at Madi5on Square Garden, New York. 
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THE KE YSTONE ET~E CTH.TCAL INSTRUM E NT COM
PANY, of Phi ladelphia, h.is placed it s N ew E ngland offi ce, which 
is located at 170 Summ er St reet , Boston, in charge of F. B. SmitH. 

THE J OSE PH DI X O N CRUCIBLE COMPANY , of J ersey 
City, N. J ., is send ing out another one of its extrem ely unique and 
ingeniously gotten up bro chures describin g D ixon's pencils fo r 
all ki nds of use. 

T HE FALK COMPA NY, of Milwaukee, Wis., has secured the 
plant and business of the W es t~rn Gear Company, of Mi lwaukee, 
and will conti nue the manufac ture of the gea rs and pinions ior
merly made by that com pany. 

TH E E L ECTRI CAL INSTALLATION COMPA NY, of Chi
cago, has secured a contract fo r all the overhead work fo r th e 
north eas t d ivision of the Brooklyn Avenue Rail way, at Kansas 
City, Mo., whi ch incl udes 4 m ile5 of double track. The work will 
be of span wire construction wi th iron poles. 

COMPAGN I E HEI LMA NN, of Pari s, France, manufac turer of 
el(ctri cal loc omoti ves, annou nces that it has been decided to 
change the ti tle •Jf th e corr.pany to the Socicte A no nyme de L oco
motion E lectrique. N o other d1ange will be made in the status 
of the com pa ny. The Paris o ffi <.:e is at 2 Rue Pasquier. 

CHARLES A. B R OWN and GE ORGE L. CR A GG, c,f Chi
cago, have recently formed a partnersh ip under the firm name of 
Charl es A. Brown & Cragg for the practi ce of law, giv ing special 
attenti on to patent , t rade-mark and copyri ght liti gati on and to 
the soli citing of United States and forei gn patents. ·with the firm 
will be conn ected A . L. Lawrence. 

T HE DUP L EX CA R COMPANY, of New York , has in 
operation one of its new c.ars on the experim ental line of the Safety 
Third R ail Company at Manhattan Beach. T he Duplex Car Com
pany, whose o ff ces are in the P ostal Tel egraph Building , is daily 
receiving in qu iries from street ra ilway compani es r eg;irding its 
new fo rm o f ca r and is also receiving fl att eri ng testimonials. 

PREST ON, COHEN & CO., of P hiladelphia, P a., havt> made 
arrangem ents fo r handling the goo ds of so me of th e leadin g m anu
factur ers of electrical and !'tr eet railway suppli es at their Philadel
phia office , 1004 Real E st«te Tru~t Buil ding. The m embers of the 
new fi rm have had consi.:lcrab le experience in th is line of work , 
and with their presen t faci lities wi ll undo ubtedly m ake a com
pl ete success of their new ven tu re. 

T HE L OMBARD W .-\TER-WHEEL GOV E R KO R COM
PANY, 8f Boston, has received an order for three additional type 
" B" govern ors fo r the plant of St. A nth ony F all s \ Vater Power 
Company, of Mi nn eapoli s. T hese governors ar e fo r th e three 
additi o1131 units of th e fo ur Victo r tu rbines each, which arc to be 
i:ri stalled. This ,,_. ill mak•~ in all trn L ombard governors in the 
above named plant, reg ulating forty water wheels. 

IT IS ANNO U NCED that the part nership heretofore existing 
between J . R. Mc Cardell , C. H . West and M. J. l\I cDonald, under 
th e firm nam e of McCardell, W est & Co., was dissolved by mutual 
consent on March 20, 1899, Mr. \ i\Test withdrawing from the firm. 
J. R. McCardell and M. J . Mc D onald have purchased the entire 
interest in th e business, patents, · etc., and will continue the busi
ness under th e firm name of Mc Cardell & Co ., at Trenton, N . J . 

FRANK H . MONKS, who is well known as th e fo rmer master 
m echani c of th e West E nd R ailway Company, of Boston, now 
the Boston E levated Ra ilway Com pany, is doin g a large business 
as expert on street rail way properties in all part s of the coun try. 
M r. Monks, by experience, is well fi tted fo r determinin g the va lue 
oi street railway properti es and making suggestio ns fo r their im 
provem ent, and numbers amo ng hi s cli ent s the properti es of many 
prom in ent li nes , as well as g eneral inYesto rs. 

EUGE NE MUN SELL & CO. , of Chicago , will open a large 
mica fac tory at O ttawa, Can. Extensive buildings on W ell ington 
Street have been leased and it is the in tent ion to fo rward th e mi ca 
d irect from the m in es to th e facto ry, where it wi ll be carefully ex
amined and p repared fo r shi pm ent to N cw York. E ugene Mun
sell & Co. now have establi shm ents in New York, Chi cago , St. 
Louis, Ci nci nnati , San Franci sco . and L ondon, Eng., and the open
ir,g of th ese new wo rks is a good indication o f the company's pros
perity. 

THE GARTON-DANIELS ELE CTRIC COMPA N Y, of 
K eokuk, Ia., reports that o rd ers fo r its lig htnin g a rresters are 
coming in almos t fa ster lhan they can be cared fo r . Durin g th e 
wi nter thi s company had prepared twi ce as large a stock o f ar
resters as last ye;i.r, hut the f. prin g demand has required it to rloub le 

its fo rce to keep up wi th u rclers. Additio nal help wi ll be secured , 
howev er, and all orders will be sh ipped with prumpt ness. Thi s 
company' s new catalogue, No . 22, is having a large demand and it 
may be necessary to issue a second edit ion. 

TH E B. F. ST URT EVANT COM P ANY, of Boston, Mass., is 
sendin g out it s catalogue No. 96, for 1899, an d also a little eight
page leafl et devo ted to th e subj cct of mechanical draft. Catalogue 
No. 96 descr ibes and illustrates the Sturtevant steel plate fans for 
all kinds of service, and wi ll be of great va lue to any o ne needi ng 
appliances of thi s k ind. T he lea fl et on mechanical draft contains 
among other views, an illust rat ion showi ng the relative s ize of a 
fa 11 and chimn ey req ui red fu r the same boil er capacity with me
chani cal draft and natural draft respectively. 

TH E WEST ON ELECTR I CAL INSTRUME N T COM
PANY, of Newark, N. ]. , is sendin g out it s complete cata logue for 
1899, of the \ Veston standard electrical inst ru ments. T hese instru
ments are built in an almost unli mited number of sizes, styles arid 
shapes. and fo r every class of servi ce required. T hey are made 
under the mo st careful supervision and a ll parts are turned out 
and fitt ed by exper ts in th is lin e. In addi tion tu this , each instru
ment is thoroughl y tested and checked before it leaves the facto ry, 
so that the name o f " \,Veston" on an electrica l in strument is a 
guaran tee of no mean value. 

TH E A R CHIT ECT S AND ENG I NEERS E lectrical Bull etin 
for Februa ry, which is publi shed by the Sprag ue E lectric Com
pany, is just out in a new cover. Thi s bulletin has been puhlished 
fo r so me time and co ntains fac ts and figures of interest to archi
t ects and engineers that cann ot be sec ured in any other publica
t ion. Th e issue for F ebruary in cludes, am ong other articles , the 
fn llowi ng: " Automobiles," "Elec tric H eating, and Surface Con
tact E lec tri c R ailways," by E. H. J ohn son : a description of the 
Sprague multiple system . by C. R. McKay; "Electric W irin g 
F ract ice," by Fred. Bathu rst. 

E D WARD ROB I NSON, p roprietor of the Well s light, 
will be one of th e passeng ers (;n the ''Lucania," April 8. Mr. 
R obinson g-oes to Englan d and the conti nent on a combin ed busi
ness and pleasure tri p and expec ts to be absent about six weeks. 
T he Well s li ght is regard~J as th e mo st simple and practical li ght
ing device fo r use in night constructi on, fo r shop work, heating heavy 
metal, etc., and , owing to th e unu sual acti vity in the electri c a1~d 
steam railway fi elds . the co mpany's bu siness fo r the seaso n has 
been the largt>s t in its hi story. Th e K londike has open ed up a new 
fi eld fo r thi s device, the co mpany havi ng al ready shipped twenty 
outfits th ere fo r m eltin g the ground. 

THE GENER A L ELECTRI C COMPANY, of Schenec tady, 
N. Y ., has publi shed a new catalogue on tra nsfo rmer design and 
c perati on whi ch is very compl ete. Among the recent pamphl et s 
and printed matter issued fro m th e printin g department of thi s 
company are the fo llowing: Bull etin No. 4164, devoted to se ri es 
encl osed arc lighting with alternatin g current; bull etin 41 63, on 
;.lternati ng current indu cti on motors, type I. S., fo r sin gle phase, 
60 cycle, us-volt circuits, and bulletin 4165, on small direc t 
coupl ed generating sets. In additi on to the above. folders have 
been issued descri bin g po rcelain clamp in sulato rs, T . H. lamp 
sockets and receptacles, single pole primary switch and fuse boxes. 

E LM E R P. M O RRIS , 15 Cortl an dt Street, N cw Y ork, has se
cured the co ntract fo r 45 ,000 ti es . 140,000 lb :;. copper, 17 mil es of 
thi s bein g an improved fi g ure-8 desig n of wire, 650 flex ible brackets. 
all o f the overhead materi al, 2600 tons g irder and T r ai ls, 900 
wooden pc le5, and all of the bonds fo r the E lmira and Seneca 
Lake E lect ric R ailway, E lmira, N. Y. Mr. Morri s has also closed 
large o rders fo r iron poles fro m the Brooklyn H eig hts Railroad 
Co mpany, Broo klyn ; U ni on R ailway Company, New York ; the 
Columbi a Railway and the City & Suburban R ailway Com pany, 
·w ashin g- ton, D. C.; the New Tersey E lect ri c Ra ilway, New2 rk ; 
IIOO poles fo r Pl ainfield , N . J., and iron poles and copper wi re 
fo r P h ce:1ixvi l!e, Pa. 

TH E T AY L O R E L ECTRI C T RU CK COl\IPANY, of Troy, 
N. Y., manufac tu rer of high g rad e trucks for electric sen- ice, has 
p ublished a new catalogue describ ing the va rio us types o f trucks 
which it makes. T hi s company cl ai ms to fully supply the demand 
fo r t r ucks that are simple in constru ction, eco nomi cal in manage
ment and easy riding in ser vice. The wheels, ax les and all wea r
i11 g parts are made interchangeable in both th e sin gle and do uble 
types and co ntain o nly the best mate ri als and workmansh ip. Th e 
catalogue contain s an interestin g illustrati on o f one m ethod of 
testi ng the s ide fra mes used in th e constructi o n of th ese trucks. 
In this test the journal boxes are supported so lid ly and a press ure 
o f 2160 lbs. was placed on each end of the frame, which endured 
the weight wi thout the lc-ast ddlec tion. 
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THE VOSE SPRING COMPANY, of New York, reports an 
increasing demand for its various products. Among the specialties 
that this company is now producing are rubber center yoke 
springs for journal boxes of electric cars, the Vose patent rubber 
and iron core springs, coil and elliptical springs for all standard 
types of electric trucks, trolley springs and brush holder springs, 
rubber springs, washers and cushions, rubber blocks for ellipt ical 
springs, etc. Gustave Suckow, the genial general manager of the 
company, is probably one of the best known men in the street rail
way supply trade. He commenced work with this company when 
but thi1 teen years old, and has been with it for over twenty-two 
years and is largely responsible for the satisfactory business it is 
now enjoying. 

THE SIEGRIST LUBRICATOR COMPANY, of St. Louis, 
Mo., is receiving numerous orders for its well known automatic 
oiling system. The Southern E!ectric Railroad Company, of St. 
Louis, has installed this system on all the engines in its large 
power station, and the Metropolitan E levated Railway Company, 
of Chicago, has also ordered this device for use on two new Allis 
engines now being installed. The Metropolitan Elevated Railway 
Company has used the Siegrist system for both cylinder and en
gine oil for over four years. The Siegrist automatic oiling system 
has also been specified by Armour & Company for use on a new ice 
machine and two new Corliss engines now being installed at 
South Omaha, N eb. Thi s order is given after eight months' use 
of the system on the other machinery in the Armour plants. 

HEDDEN & WHEELER, of Newark, N. J., manufacturers of 
varnishes, iron paints, etc., report that the growth of their business 
in iron paint durin g the past year has been very satisfactory. 1 his 
paint meets the approval of everyone using it, and letters of com
mendati ,:m are being constantly received. The paint i~ well 
adapted to use on all exposed metal work such as electric railway 
poles, bridges, etc., and a number of street railway companies are 
using it in large quantiti es. A111ong the lat ter are the Consoli
dated Traction Company, of Jersey City, N. J.; Buffalo Railway 
Company, of Buffalo, N. Y .; Camden & Suburban Railway Com
pany, Camden, N. J.; Portland Railroad Company, Portland, 
Maine; Middletown-Goshen Traction Company, Middletown. N. 
Y.; Plainfield Street Railway Company, Plainfield, N. J., and many 
others. 

ARTHUR W . FIELD, of Boston, sole New England agent of 
the Peckham Truck Company and the American Car Company, 
has just sold the Boston Elevated Railway Company seventy Peck
ham Excel sior trucks to be used under the nine bench cars of 
the American Car Company's mc1.ke, which he sold last January 
to the same company, and thirty pairs of Peckham maximum 
traction trucks to be used under the twelve-bench open cars of the 
American Car Company's make, which he sold to the Boston 
Elevated Railway Company in connection with the above. He 
also reports the sale of eight cars to the Western Construction 
Company, of N ew Haven, Conn. , to be used on the line of the 
Ohio Central Traction Company, which owns a 12-mile road ex
tending from Galion to Bucyrus, Ohio. Four of these cars are 
26-ft. double truck closed cars, two of which have baggage com
partments. The other four are ten-bench open cars. Mr. Field re
ports over $125,000 worth of business since Jan. r. 

L. E. MYERS, Monadnock Building, Chicago, has just 
secured the contract for building an 8-mile extension of 
the lines of the Chicago Electric Traction Company, from 
Blue Island to Harvey, Ill. Under the successful manage
ment of E. R. Gilbert, this r Jad is giving excellent promises. 
Mr. Myers has also secured the contract for building and 
equipping the Peoria & Pekin Terminal Railway, 12 miles 
long at Peoria, Ill. The contract includes a power house 
with steam and electric equipment of rooo h.p. , car barns, round 
house, machine shops, office buildings and three passenger sta
tions. A 1200-ft. steel bridge with a 38o-ft. draw span will be built 
across the Illinois River. The contract for this has already been 
let to the Schultz Bridge & Iron Works. Another steel bridge 
150 ft. long will be built across the Kickapoo River. The line will 
be_ equipped with both steam and electricity, the steam equipment 
bemg used for handling freight, and including fifty coal cars and 
three 70-ton locomotives. Seventy-pound, 60-ft. T rail and ooo 
figure-8 trolley wire will be employed. 

~- R. GAR:ON COMPANY, of Chicago, has just been ap 
pomted exclusive representative of the Electrical Railway Equip-
1:1en~ Compa?y, of Cincinnati, Ohio, for its entire line of special
ties 11; the ~1ddle Western States, Chicago being the headquarters 
for this territory .. The Garton Company will carry a very complete 
stock of everythmg necessary for the equipment of electric rail
ways, inclu~ing 171otor supply and repair part~. Among other 
concerns which this company represents are the following: Massa-

chusetts Chemical Company and C. S. Knowles, of Boston, Key
stone Electrical Instrument Comp;.ny, of Philadelphia: Pittsburgh 
Steel Hollow \Vare Compaay, of Allegheny, Pa.; Empire Lamp 
'Narks, Graphite Lubri cating Company, of Bound Brook,, N. J.; 
G,,rton-Daniels r::Iectric Company, ,-,f K .:okuk, Ia.; Partridge 
Carbon Company, of Sandu ~ky, Ohio; Billings & Spencer Com
pany, of Hartfc rd, Conn .. and it is prfpan'!d to rnake pr0111pt ship
ments oi all th e products manuiacturtd by these establisl1111ents. 
The Garton Company is also exclusive agent for the celebrated 
American incandescent lamp , which is mc1,de for all voltages and 
in all types. The company repr,rts that its volume of bu.siness is 
extremely g ratifying anti it looks tor a still greater increase during 
the coming season. 

THE HARRISON SAFETY BOILER WORKS, of Phila
delphia, Pa., r eports the following recent sales of Cochrane heat
ers: Minnesota Iron & Steel Company, 350 h.p.; Dayton & 
W estern Traction Company, West Alexandria, Ohio, 300 h.p ; 
Chase & Company, Boston, 150 h.p.; Sears, Roebuck & Company, 
Chicago, roo h.p., special; Douglas & Company, Minneapolis, 
Minn. , 200 h.p.; McGinn & L ewis, Pittsburgh, 350 h.p., special; 
Avondale Mine, Plymouth, Pa., 850 h.p,; Parke & Lacy Company, 
San Francisco, Cal., 50 h.p.; Imperial Ice Company, Philadelphia, 
roo h.p.; Bland, Bullen & Gund Company, Chicago, 350 r...p.; 
Liberty Mills , San Antonio, Tex.:200 h.p.; Republic Marble Com
pany, Luttrell, Tenn., 150 h.p.; Pana (Ill.) Modern Electric Light, 
Power & Street Railway Company, 500 h.p.; Alabama Ship Build
ing & Dry Dock Comp:rny, Birmingham, Ala., 3000 h.p.; Pabst 
Brewing Company, Milwaukee, Wis., 500 h.p., and many others. 
The company also reports the following sales of Cochrane separa
tors: Pejepscot Paper Company, Pej epscot Mills, Maine, ro-in. 
horz.; J. D. McRae & Bro., Chicago, 4-in. horz.; Empire State 
Dairy Company, Brooklyn, N. Y., 4-in. horz.; Nutter & Seabury, 
Boston, 8-in. horz.; Estey Organ Company, Brattleboro, Vt., 8-in. 
horz.; Warner Bros., Chicago, 4-in. horz. ; La Compagnie Generale 
Glace Hygienique, Paris, France, 6-in. horz. ; Atlas Cement Com
pany, Northampton, Pa., 4-in. horz.; United Shirt & Collar Com
pany, Troy, N. Y., 6-in. horz.; Monessen (Pa.) Steel Company, 
two 5-in. vert., one 6-in. vcrt., and one 8-in. vert., also 6-in. horz.; 
Dover Iron Company, of New J ersey, 8-in. horz.; Dill & Collins, 
Philadelphia, 6-in. horz.; Fergus Falls (Minn.) State Hospital, 
4-in. vert.; P. Cogan & Son, Stoneham, Mass., 4-in. horz.; Wal
worth Construction & Supply Company, Boston, 5-in. horz., and 
many others. 

----+-•: . ...----

New Publications 

Fourteenth Annual Report of the Board of Gas and Electric Light 
Commissioners of the Commonwealth of Massachusetts. 
Paper. 2ro pages, with appendix of 158 pages. Published by 
Wright & Potter Printing Company, State Printers, Boston, 
Mass. 

This very complete report contains full financial and other in
formation pertaining to the r 58 companies, and the gas and electric 
light plants in fourteen towns and two cities which are under the 
supervi sion of the Board of Gas and Electric Light Commis
sioners. 

Trade Catalogues 

Various Catalogues. Published by the General Electric Company, 
of Schenectady, N. Y. 

Trucks. Published by the Taylor Electric Truck Company, of 
Troy, N. Y 39 pages. Illustrated. 

Steel Plate Fans. Published by the B. F. Sturtevant Company, of 
Boston, Mass. 131 pages. Illustrated. 

Attractions for Pleasure Resorts. Published by J. W. Gorman, 
Boston, Mass. 32 pages. Illustrated. 

Mechanical Draft. Published by the B. F. Sturtevant Company, 
of Boston, Mass. 8 pages. Illustrated. 

Biddle's Bulletin for February, r8g9; Volume r, No. 9. Edited by 
James G. Biddle, of Philadelphia. 8 pages. 

Electrical Instruments. Published by the Weston Electrical In
strument Company, of Newark, N. J. 60 pages. Illustrated. 

Architects and Engineers Electrical Bulletin for February, 1899'. 
Published by the Sprague Electric Company, of New York. 
50 pages. Illustrated. 



... SUPPLEMENT ... 
TO TH E 

Street Railway Journal 
Expert Opinion of th_e New Rapid Transit Proposition 

in New York 

[T he fo llowing let ter, written by President Stuyvesant 
F ish, of the 1llinois Central Rai lroad Company, to Chair
man O rr, of the N ew York Rapid Transit Commission, has 
just come into our possession, and is so fu ll of valuabl e 
suggestions, based on the writer's experi ence with the ex
tremely interesting transportation problem s in Chicago, 
that we have decided not to postpone its publication until 
next month, but to g ive it at once to our readers.-Editors 
Street Railway J ournal.] 

I LLINOIS CENTRAL RAILROAD Col\IPANY, 214 Broadway. 
NEW YORK, March 29, 1899. 

M Y D EAR SIR : • 
Permit me to add m y cong ratulations to th e hundreds 

which you must be receiving over the success of the Rapid 
Transit Commission in securing so fair a proposition as 
appears to have been made on behalf of those controlling 
the ]\iletropolit 2.11 T raction Company, and to submit some 
considerations, based on a long experience, in respect to 
rapid transit in Chicago. 

Bear in mind that I am in no way interested in any pres
ent or prospective line of communication on l\Ianhattan 
I sland, nor have I ever been so interested in any, and that 
the Illinois Central R ailroad Company has now been run
ning suburban trains in Chicago for over fo rty years. 

I. 
A hurried reading of the proposition before you , as g iven 

in the newspapers, has not enab led m e to see that the vital 
point of speed of ordinary trai ns is guaranteed. 

T he titl e and the reason for the being of your commis
sion require you to exact rapid t ransit and that of th e rap
idest kind consistent with safety and comfort. T he utter 
ineffici ency of existing m eans and the fa ilure, in the past , 
of such m eans to even keep abreast of the tim es , much less 
to m eet a growing demand, reqmre that such guarantees 
of speed should be most strict , and broad enough to cover 
the needs of the future. 

As no such guarantees can be ful fill ed if the carrier is 
hereaft er to be burdened with the payment of an excessive 
per cent of its profit s as taxes, or restricted too much in 
respect to maximum charges , a li beral, broad-minded, live
and-let-live poli cy should be adopted and adhered to in this 
respect . 

T he Manhattan E levated Railway, which , after all, af
fo rds our nearest approach to rapid transit , advertises, in 
the " O ffi cial Railway Guide," th e followi ng- schedules on 
Manhattan I sland for its express trains: 

Second Avenue, 
South Ferry to 129th Street : 

M il es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.Sr 
Minutes ........ . . . . . .... . .. . ... . .... . . ... 40 
Miles per hour ............ . ..... . .... .. . .. 1~ .2 1 

T hird Avenue, 
Sou th F erry to 129th Street: 

:Miles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-48 
Minutes ... .... ........ ... .. .. .. .. ....... 40 
.Miles per hour ........... .. ... . ... . ....... 12.72 

Six th A venue, 
South Ferry to 155th Street: 

l\ I iles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.76 
J\Iinutes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49 
Mile~ per hour . .. ...... . .................. 13.17 

N inth A venue, 
South F erry to 155th Street : 

l\'1i les . . ...... .' . . . . . . . . . . . . . . . . . . . . . . . . . . . ro.07 
Minutes ........... . ........ . ............ 42 
Miles per hour . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ll--39 

Including the initial and terminal points, there are ad-
vertised as being on the 

Second Avenue ... . ....... 27 Stations in 8.81 miles. 
T hird Avenue ............ 38 Stations in 8.48 miles. 
Six th Avenue .. .......... 31 Stations in 10.76 miles . 
N inth A venue ... ......... 29 Stations in 10.07 miles. 

But the express tra ins stop at comparatively few of these 
stations. 

T he number of stops made by th ei r express trains is un
known to me, but, of course, accessible to you. 

The speed of the Manhattan Company's other , local, 
t rains is much less. 

Now th e ordinary or local trains of the new "Tunnel 
Company" will m eet with no competition as to speed of a 
higher order than that which is or may be afforded by the 
trains of the l\fanhattan Company. 

It would , therefore, seem necessary that you now require 
of the tunnel company a guarantee of such m inimum speed 
on it s ordinary trains as it can perform and you may deem 
sati sfa ctory. 

T he only thing which 1 have found in the tunnel com
pany's proposit ion in respect to speed applies solely to ex
press trai ns, and is as foilows: 

"No train to be deem ed an express train except one 
which is scheduled to run , and. barring accidents, does cus
tomari ly run , over its entire route below Ninety-sixth 
Street at the rate of 20 mil es an hour, and fo1· at least 2 
mil es below Forty-second Street at the rate of .W miles an 
hour ." 

Tt is not stated that intermedia te stops are to be made 
below Forty-second Street , and from the different speeds 
offered above and below that street, it is to be infe n-ed 
none will he made by express trains. 

T he distance from Forty-second Street to the southern 
terminus will , if the latter be placed at South Ferry, amoun t 
to about 4 miles . T ime, eight minutes. 

T he distance from Ninety-sixth Street to South F erry 
will be about 6.75 mil es. T ime, a trifle over twenty minutes. 

·w hile T woul d deprecate a di scussion of detail s, and do 
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no! advocate trying to bind the tunnel company too 
strictly, I beg to submit from the printed schedules of the 
Illinois Central Railroad Company what is being done in 
Chicago. 

The plant comprises, in addition to side tracks the ex
clusive use of two main, or running, tracks, from ti1e initial 
station, Randolph Street (in the business center) to the 
next station, Van Buren Street (6-1--100 of a mile), four run
ning tracks thence to Sixty-seventh Street (8.21 miles from 
Randolph Street), and two running tracks thence out of 
town. 

There is a local service stopping at every station (seven
teen stations in 8.21 miles, from Randolph Street to Sixty
seventh Street, inclusive), and alrn an express service. 
Both start on the same tracks from Randolph Street Sta
tion, each stops at Van Buren, and the express trains run 
thence to Hyde Park (6.38 miles from Randolph Street) 
without stopping, and thereafter make various stops. 

ILLINOIS CENTRAL R. R. 

LOCAL SUBURBAN TRAINS. 

Randolph Street to Douglas Station: 
l\Ii les ........ . .......................... . 
Stops at all stations ...................... . . 
lv1inutes ................. ... ............. . 
Miles per hour ............................ . 

Randolph Street to South Park: 
Miles ................................ ... . 

4.01 
8 

13 
18.51 

6.88 
Stops at all stations. . . . . . . . . . . . . . . . . . . . . . . . 14 
Minutes .............................. .... 22 

Miles per hour ................... ......... . 

ILLINOIS CENTRAL R. R. 

EXPRESS SUBURBAN TRAINS. 

Randolph Street to South Park: 
lvi iles .................................. . . 
Stops .............. . ................... . . 
Minutes ........... . ..... .. ............ .. . 
Miles per hour .......................... . . 

Van Buren Street to Hyde Parle 
Miles ................... . ............... . 
Stops ................. . ................. . 
Minutes ................................. . 
Miles per hour ........................... . 

6.88 

4 
13 
31.75 

5.74 
2 

9 
38.27 

I have, throughout this letter , included the initial and 
the terminal stations; the express trains make no inter
mediate stop between Van Buren Street and Hyde Park 

The motive power used by the Illinois Central consists 
of steam locomotive engines, most of which were built 
many years ago. If the tunnel company is to be tied down 
to electricity as a power, it cannot, in the present state of 
the science, be required to make the speed of our trains. 
We believe, however, that before long it may become pos
sible to move trains by electricity on our schedules, and 
we have been carefully watching developments in that di
rection for many years. 

On the other hand, the use of electricity as a motive 
power, in an underground tunnel, will admit of thoroughly 
heating the stations and platforms, and of using, through
out the year, side-loading cars. VI e found, during the 
World's Fair, that the use of such cars effected a great sav
ing of time at stations. 

Without professing to know, I should guess that the 
tunnel company could safely covenant to put· in stations 
averaging about half a mile apart (those of the Manhattan 
Company averaging a little less than one third of a mile 
apart), and to run their local trains at a minimum speed of 
15 miles per hour, including stops at each, from Forty-

second Street south, and also to g uarantee a 1111n1mum 
speed of 17 miles per hour, including a stop at each station 
fo r the whole distance from Ninety-sixth Street to the 
southern terminus. 

This would ·give from Forty-second Street to South 
Ferry a local schedule of sixteen minutes, and from 
N inety-sixth Street to South Ferry one of twenty-seven 
minutes, with corresponding time from intermediate 
points. 

U nless from and to all stations something faster than the 
so-called express service of the Manhattan is guaranteed 
and furni shed, the tunnel company will neither furnish 
rapid transit nor be able to survive in competition with the 
Manhattan. 

A guarantee of such speed will prevent an amalgamation 
with the Manhattan far more effectual than any statutory 
prohibition, which, after all, is subject to repeal. It will 
also stimulate the Manhattan to do better, and in my judg
ment to fare better thereby. 

II. 

The right to charge an extra fare up to not exceeding 
ten cents on express trains should be granted, (a) in order 
to prevent those trains being overcrowded by passengers 
wishing to ride only from one station to the next and in
commoding those performing a longer journey, while sav
ing but a fraction of their own time; (b) in order to induce 
the carrier at all times hereafter to keep up that service 
to the highest standards of safety, efficiency and speed, and 
thereby make life livable in the upper part of Manhattan 
Island and the annexed district; (c) because the length of 
the journey, 6.75 miles now, and potentially much more, 
justifies the charge, especially in view of the tremendous 
verdicts now so often awarded in personal injury cases, and 
the expense to which carriers are put through the wiles of 
shyster lawyers and perjured witnesses in such cases. 

Disregarding persons of ample means, to whom the 
extra five cents each way per dieni or $36.50 a year is of no 
consequence, there are occasions in the life of all, except 
the absolutely penniless-festivals and fun erals, times of 
illness and complete exhaustion, the necessity to catch a 
train or meet an appointment-in which they would gladly 
pay five cents fo r extra comfort and speed in transit. That 
our civilization and methods of life have advanced to this 
point is shown by the universal use of sleeping, dining and 
drawing-room cars on railroads, of providing staterooms 
as well as mere sleeping berths on all our river and sound 
steamers. 

That the public will gladly pay an extra fare for higher 
speed was demonstrated in Chicago in 1893, although as a 
people we were all then economizing severely. 

This is macle clear by the following extracts from pub
li shed reports. 

Annual report of the Illinois Central Railroad Com
pany for the year ending June 30, 1894, page l: 

"During the six months. from May 1 to Oct. 31, 1893, 
th ere were carried, at a uniform fare of ten cents for a jour
ney of over 9 miles, 8,780,616 passengers on the special 
World's Fair trains, without serious injury to any of them. 
In th e regular suburban trains there were carried during 
that period 9,358,695 passengers, and the travel in the 
other passenger trains was also unusually large. The uni
versal satisfaction with the facilities afforded, as ex
pressed by the public through the press and by the di
rectors of the World's Columbian Exposition in formal 
resolutions, redounds highly to the credit of the service 
and of the officers and employees engaged therein. The 
fact that the fare charged by the company was double that 
of its principal competitor, the elevated railway, demon-
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strates that the public are willing to pay reasonable rates 
fo r adeq uate service, when perform ed with promptness , 
safety and comfo rt to the passenger. " 

M r. H. N. H iginbotham, president of the World's 
Columbian Exposition in his report to the board of di
rectors of that corporation, dated J an . 1, 1898, states, at 
page 306, th at the Illinois Central Rai lroad Company esti
mated the number of passengers carried upon its trains be
tween the city and the fair as follows: 

Express or special \Vorld's Fair trains ........ 8,779,393 
Local suburban trains .... ................. . 9,559,791 
Other trains ........ . ............. ....... . 1,003,600 

Total by I. C. R. R ............... ........ 19,342,784 
And on the next page (307) he gives the number 

landed in the fa ir grounds by the elevated 
railroad as . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,352,409 

D ividing the number carried by th e Illinois Cen-
tral by two, so as to get at th e actual number 
of passengers brought to the fair, we have .. 9,671,392 

From which we must infer that at that time and place 
two-thirds of those who t raveled by rail preferred to pay 
ten cents for a quicker, instead of five cents for a slower, 
service . 

T he ini tial stations of the Illinois Central Railroad, and 
of the elevated ra ilway referred to, were within about a 
quarter of a mile of each other, and the latter had the more 
i;:entral location . T he elevated also enjoyed the advantage 
of picking up passengers at many intermediate stations, 
which the Illinois Central could not do on its special 
\ i\Torld 's Fair trains, but only on its regular suburban 
trains, and to a ve ry limited extent, if at all, on its other 
trains, referred to by -Mr. Higinbotham. 

III. 

At the risk of getting into details, let me also suggest 
that the tunnel company be required to find a seat for each 
passenger. T his can be done. It was done, with few and 
rare exceptions, all throughout the summer of 1893 in our 
World 's Fair trains. It is done daily c·n the L ondon un
derground railways, indeed on all English railways with 
rare exceptions. T he use of side-loading cars makes this 
possible, and it was largely from my experience while 
traveling abroad that I insisted on the use of that form of 
car fo r that special service. I t also has the merit of econ
omy of space by g iving a much greater seating capacity 
in proportion to length of train, and consequently of plat
fo rm . T he lat ter will prove a vital consideration to the 
tunnel company. 

IV. 

You have doubtless gone too far to now take up one 
more suggestion which has been ' 'borne in" on me . 

As yet electricity has not been applied in such a way as 
to give a service equal in speed to that furnished by the 
Illinois Central in Chicago by using steam. A ft er the most 
carefu l, painstaking and patient investigation, we have 
been forc ed to adhere to the use of steam, although anx
ious on many accounts to substitute electricity . 

In a tunnel, steam would be intolerabl e, witness the Lon
don underground steam railways . 

\ i\Thi le I believe electricity can be hereafter so used as to 
develop schedules about equal to those which we now have 

in use in Chicago, there is as yet nothing to show that bet
ter can ever be clone th rough the use of electricity. Our 
investigations teach us that with each added unit of speed 
the cost increases more rapidly where electricity is used 
than where steam is used. 

When your commission began its labors, and even when 
it formulated and promulgated its plans, the success of the 
und erground trolley had not been demonstrated here in 
New Yark. You therefore turned to an underground rail
way as the only solution . 

If not too late, might I suggest at least the consideration 
of the following plan: 

T he city has been fo r many years widening West Street, 
and has the similar improvement of South Street in view. 
Why not build on each of these streets (widened) a four
track elevated railroad on which express and local trains 
can be nm as fast as are those of any railroad, and with the 
same indefinite possibilities as to speed in the future? 

In order to avoid the long bend of the East River, which 
culminates in Corlears Hook, the line on that side of town 
might leave South Street in the neighborhood of P ike, run 
through private property to the southern terminus of Es
sex Street, along that street (widened) until A venue A is 
reached, and thence up that avenue. 

The other line on the west side might take up the gen
eral course of Eleventh Avenue, or possibly Twelfth. 

Roughly speaking, the distance between Avenue A and 
Twelfth is a trifle over 2 miles. 

Given two such railroads as are herein suggested, with 
an express service on each at the rate of at least 40 miles an 
hour, and local service at at least 20, and trolley lines across 
town on suitab le streets, making 6 miles an hour-as the 
distance from the Battery to Harlem Bridge is less than 9 
miles-one could go from any ce1~tral point down-town to 
his home on Manhattan I sland below 130th Street in 
twenty-three and one-half minutes, as follows: 
Battery to Harlem, · 

Express 9 miles at 40 miles per hour .... 13½ minutes . 
Across town, 

Trolley I mile at 6 miles per hour ...... IO minutes. 

Total ................................ 23½ minutes 

This would be something worth having. 
The New York Central & Hudson River Railroad might 

accept the use, during the night , of two tracks on the west 
side line , from its depot in St. J ohn 's Park, to. say, Thir
tieth Street, and give up its track:; in E leventh Aven ue and 
other streets south of, say, Thirtieth Street. 

The use of th e remainder of two tracks for freight pur
poses during the night would prove a great source of rev
enue. relieve our congested streets, make property along 
both lines valuable for storage purposes and equip this 
city, as it never can in any other way be equipped, to 
handle freight cheaply and promptly in competition with 
other ports and cities. 

The magnitude of the interests involved and the possi
bilities 110vv in sigh t mu st excuse so long a letter. 

\\Tith rene,Yecl congratualtions and best wishes for an 
ultimate, complete and final success, believe me, 

Very respectfully yours, STUYVESANT F1sH. 
To the H on. Alexander E. O rr, 

Chairman of the Rapid Transit Commission. 




