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NEW POWER STATION OF THE MANHATTAN RAILWAY COMPANY 

The STREET RAILWAY JouRNAL for January, 1901, con­
tained a complete description of the electrical system to 
be installed on the Manhattan (elevated) Railway, in New 
York. The three engineers of the company, George H. 
Pegram, vV. E. Baker and L. B. Stillwell, furnished ex­
haustive articles on the various departments of the equip­
ment which came under their immediate supervision in de­
sign, and these articles so thoroughly covered the subject 
that but little can be said further about the work as it has 
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sure, on two cran__ placed _at- an.., ¥lg e of 135 <legs., 
and thus obtained eight -- impu hf~ on the shaft dur­
ing one revolution, the layout of the engine foundations 
and the placing thereon of the eng ine-bed castings and the 
high-pressure cylinder s was perfor med in the usual manner. 
The center lines of the hori zontal cylinders and shaft were 
determined by gage lines made of twine squared up by 
diagonal measurements with a steel tape under a given ten­
sion obtained by a spring ba lance, and the shaft was 

HOLLOW FORGED STFEL SHAFT W ITH HUB AND CRANKS 

been carried out, the original plans having, with very few 
exceptions, been used in their entirety. 

Looked at, therefore, as a completed power station, the 
subject has been most thoroughly treated in these pages, 
but the construction of the -immense engines and generators 
involve many novel details which are of great interest to 
the engineering profession, owing to the ingenious methods 
which are used in rapidly and satisfactorily erecting the 
machines. The illustrations accompanying this article 
show the various steps in the assembling of one of these 
units, which consists of a Reynolds engine, built 
by the Allis - Chalmers Company, direct coupled to 
a revolving - field W estinghouse generator. N otwith­
standing the great weight of the castings and 
the peculiar des ign of the engines which connected 
four piston-rods, two high pressure and two low pres-

dropped into position in its bearings from the overhead 
crane with as great ease as is fo und in engines of smaller 
construction . Befo re placing the shaft 111 its bearings. 
the generator hub and cranks were forced thereon by a 
portable hydraulic press, which had a capacity of 500 tons 
pressure. About 350 tons pressure was used for the hub. 
The bed-plate of the engine is held to the foundation by a 
type of stay-bolt which is threaded at each end and r eaches 
from the bottom of th e fo undation to the top, a distance of 
some23feet . Th e lower end of th e bolt is received by a la rg e 
nut in a cast-iron receptacle buried in the concrete founda­
tion, and during the building of the power station, after the 
foundations had been constructed, the ends of the tubes 
which were to r eceive the bolts were closed by the insertion 
of a wooden plug. This prevented any foreign material 
from fallin g into the end of the tube and interfer ing with 
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the engaging of the lower thread of the bolt with the thread 
in the foundation nut. The upper end of the bolt, after 

HUB WITH TEMPORARY SPOKES FOR RIM 

passing through the engine bed, was supplied with a 
washer and hexagonal nut in the usual manner. 

The low-pressure cylinders are not truly vertical, but 
their center lines slope inward toward the top. The pecu-

ONE SECTION OF RIM ON TEMPORARY SPOKES 

liar construction of the double engine, with the immense 
weight of 370,000 lbs. in the combined fly-wheel and gen­
erator field between the two bearings and the cranks just 
outside, gives to the shaft an appreciable deflection at the 

center , which has been carefully c.:alculated, and for which 
allowance has been made. This forcing down of the central 

portion makes fulcrums of the 
journal boxes and gives an upward 
direction to the ends of the shaft, 
causing the cranks to revolve in a 
plane slightly out of perpendicular 
with the horizontal plane upon 
which the high-pressure cylinders 
are set up . If the impulses from 

: the low-pressure pistons were re-
.. , ceived in a true vertical direction, 

therefore, a large amount of undue 
wear would result at the crankpin. 
The accompanying sketch shows 
the amounts that the central lines 
of the engine were displaced from 
the vertical. Assuming the height 
of the engines above shaft center 
to be 30 ft., this makes the center 
lines of cylinders 7-32 in. closer 
together at the top than at the 
shaft. In other words, if the low­
pressure cylinders were placed ab­
solu tely Yertical, each would actu­
ally be out of line 7-64 in. To ob­
tain this inclination of the cylinders 
a 30-in. spirit level was used in 
erecting the cast-iron uprights up­
on which they rest, this level hav-
ing a graduated g lass upon which 
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DIAGRAM SHOWING DEFLECTION OF SHAFT 

ARMATURE IN COURSE OF CONSTRUCTION AT THE POWER 
HOUSE 

the necessary deflection was accurately determined. As 
shown by the sketch, this deflection, as calculated from the 
weight of the generator and rigidity of the shaft, was .0095 
in. in 30 ins., the length of the level. This deflection of the 
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shaft has, of course, 110 effec t on the horizontal cylinders, 
as the cylindrical cross-head ways adapt th e connecting 
rod to the inclined rotation of the crank . 

POLE PIECES BEFORE FIELD COILS WER E IN POSITI ON 

The hub of the generator 's field magnet , which is made 
of cast steel, was placed in position on the shaft before 
any of the peripheral castings or web plates which took 

LOW-PRESSURE CYLI NDER BEFORE BEING ENCLOSED 

the part of spokes in the design were at tached to it. In 
building up this revolving field the main rim, to which the 
laminated field poles were to be attached, were placed in 

position and held by temporary spokes before the side webs 
were put on . One of the illustrations shows the lower 
section of thi s cast-iron rim on the end of the spokes. 
There are fo ur of these sections, and they were built up 
around the spokes with the wheel in a stationary position 
and keyed together. After the rim had been bolted and 

TH E FIELD. REA /1\I NG OUT HOLES FOR FINAL BOLTS 

keyed together it was trued up on the inside by a gage rod 
placed between the hub and the rim. The temporary spokes 
were provided with turnbuckles, consist ing of long nuts 
with fin e r ight and left-hand screw threads, by means of 

L OW-PRESSURE VALVE GEAR 

which the field was accurately centered. The web plates 
are made in sections, and the first few that were put on 
were staggered on each side of the rim around the field. 
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These held the rim in position while the temporary spokes 
were removed. 

At the center of the web strengthening plates were r iv-

that the strictest confo rmity to the original compromise be­
tween the engine and g enerator builders regarding the al­
lowable variation 111 angular. velocity should he secured. 

r 

The generators, which were sup­
plied by th e W estinghouse Electric 
and Manufacturing Company, are 
the largest that h ave 'ever been 
built, and with one exception they 
are larger than ever before at­
tempted. Some years ago Ferranti 
projected some machines, which 
were possibly of g reater capacity, 
but th ese were never built. The 
voltage which is generated is I 1,000 

volts at the machine itself, which is 
much higher than has ever before 
been attempted in th e larger sizes 
of apparatus. The armature "wind­
ing" was placed in th e slots after 
the fram es had arrived at the power 
station, and the process is one of 
considerable interest. The winding 
consists of three bars per slot, ,vith 

; h eavy insulation between and sur-
. 2 rounding the bundle of rectangular 

conductors and was insulated be­
fo re leaving th e factory. These 
bundles of conductors just fit the 
slots between the armature teeth. 
Before being forced into the 

FIELD BEFORE LAMINATED POLE PIECES W ERE ATTACHED slots the exterior is rubbed 
with paraffin in order to fur­

cted to the sections before they were erected. · The remain­
ing connections in the construct ion of the wheel are made 
with heavy bolt s, which pass through from one side of the 
wheel to the oth er in holes reamed 
out after the plates arc in position . 
A t the sides of th e hub, outside of 
the web plates, are placed two large 
rings , ,vhich furth er aicl in strengtl1 .:. 
ening the joint of the web plates 
with the hub . In the view showing 
th e first section of the rim being 
placed in position , these ring-s are 
~ccn resting on the shaft at the side 
nf the hub. The hub contains 
ridgeswhich engage in corre,pond­
ing recesses in the inside parts of 
the web , to prevent the centrifugal 
force placing too great a strain up­
,m · the bolts, and giving further 
rigidity to the fly-wheel construc­
tion. Th e distribution of weight 
in this fly-,Yheel was necessarily 
\Try carefully determined, as in 
orcler to get th e true turning move­
ment the mechanical and electrical 
strains had to be calculated with 
g reat nicety. Th e eight impulses 
received by the crank from the four 
pistons cluring one revolution of the 
field is an innovation in steam 
engine design, and the doing away 
of auxiliary fly-wheels in combined 
tmits of thi s size is a g reat step in 
advance in th e art of stationary engineering . Ac. the entire 
~tation , consi sting of eight generators of 5000 kw nominal 
rating each, is expected to run in parrallel, and the fre­
quency is 25 cycles per second, it is absolutely necessary 

th cr fac ilitate th e insertion of the conductors. The 
interior of th e slot is lined with Express paper, 
a tube of which 1s slipped 111 b efore inserting 

BOILER ROOM-SECOND FLOOR 

the bundle of conductors , more for mechanical reasons 
than as an insulation. The insulation which surrounds 
each individual bar is a wrapping of mica and fillerboard. 
The three bars are then placed together, and the whole sur-
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INTERIOR VIEW OF THE SEVENTY-FOURTH STREET STATION OF THE MANHATTAN RAILWAY CO. OF NEW YORK CITY, SHOWING EIGHT B,ooo-H . P. GENERATING UNITS 
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rounded by an exterior coating of alternate layers of mica 
and fillerboard. Between bars the insulation was tested 

HIGH -TENSION SWITCH WITH DOORS REMOVED 

hy a high voltage test of 3000 volts, and from the winding 
to the ground 25,000 volts were kept on for thirty minutes. 
Only bars belonging to one phase are placed together in 

ONE OF TH E 8000-HP CONDENSERS 

th e slots. Themachineshavebeeu tested by water rheostats, 
which arc placed in the rear of the power station, but not to 

EXCITER SWITC HBOAR D IN GALLERY 

ENGINE PARTS BEFORE ERECTION 

VIFW OF TH E HEADERS 

thcirf ull rating. T hese rheostat s arc connected to a bank of 
six transformers, which reduce~; the voltage t') about 
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2uoo vulb . T he rh eostat s \\' ere the ordinary vat type, th e 
movable plates being operated by ropes. T here are three 
rheostats-one in each phase of the 2000-volt secondary 
circuit. 

In the 22½-in. face of the armature there are six i -in. 
air ducts, which are provided for ventilating.the lamina­
tions. T hese air ducts arc made by bro nze castings built 

COMPLETED ENG INE AND GENERATOR 

up with the laminations, and correspond to similar air ducts 
placed in the field poles. The draft produced by thi s com­
bination of air ducts in the stationary armature and re­
volYi ng field is expected to g ive suffici ent ventilation to 
the generator to enable it to be considerably overloaded , 
but as yet no overload tests have been made. 

T he care with which the 01 ig inal des ign was laicl 
out is shown by the accuracy with which the parts of 
both engine and generator have been put together at the 
station. The engines are placed so that there is just suf­
ficient room bet \\'een each for the removal of the long 
Corli ss valves in the high-pressure cylinders, there being 
but about I in . clearance when the valve is being taken out. 
T he cylinder of engine No. 8, the first engine to be erected, 
\Yhich stands at the west encl of the power house, is so 
close to the offices in the gallery that a door has had to be 
cut in the office front in order to allow of the removal of 
the low-pressure valves. The valve gear, except for its 
massiveness, does not differ mater ially from standard 

Alli s-Chalmers practice. One of the views shows the man­
ner in which the receiver and exhaust pipe of the low­
pressure cy linder s are placed in position within the dia­
mond-shaped covering. 

T he shaft s fo r the engines were suppli ed by th e Beth ­
leh em Steel Company, South Bethl ehem, Pa. They were 
made of medium carbon open-hearth steel , the ingots being 

cast under fluid compression . T hey 
were hydraulically fo rged on a 
mandrel under a 15,000-ton press, 
and were subsequentl y th oroughl y 
annealed. The dimensions are 37 
ins. diameter in the center , 34 ins. 
at the bearings , and 30 ins. in the 
crank-fit , the axial hole being 16 
ins. diameter. T hese shafts weigh , 
on an average, 63,000 lbs . each. 
The total central load, including 
magnetic pull , was estimated to be 
about 440,000 lbs., or a pressure of 
266 lbs. per square inch of pro­
jected area on bearings when en­
g ine is developing 12,000 hp. The 
pressure per square inch of pro­
jected area clue to dead weigh ts is 
127.lbs. per square inch. The sur­
face velocity wh en engine is run­
ning at 75 revolutions is 667 ft. per 
minute. The maximum fibre stress 
clue to the combined forces of 
bending and to rsion is 4200 lbs. 
per square inch . A solid shaft of 
th e same streng th would have been 
36~ ins. diam eter, ancl have weigh ed 
84,000 lbs.,or 2 r ,ooo lbs.more than 
the present shaft. Co1nparing thi s 
shaft with a shaft of the same out­
side dim ensions made of fluid-com­
pressed, oil -tempered, hydraulically 
fo rged nickel-steel fo r the Boston 
E levated road, with an axial hole 
17½ in s. diameter, the latter was 
intended to resist a fibre stress of 
9000 lbs. per square inch of com­
bined bending and twistm g forc es, 
and the journals had a pressure per 
square inch of pro jected area for 
weights and pressure of 300 lbs. 

The bo iler plant consistsof six ty 
four Babcock & \ Vilcox horizontal 
water-tubular boil ers arranged in 

batterieso ftw o, fo ur batteries being connected to each g en­
erating unit. T he bo ilers are equipped wi th Roney stokers. 
supplied by \Vestinghouse, Church , Kerr & Company, and 
economizers made by the Green F uel Economizer Com­
pany, l\Iatteawan , N . Y., are placed in the flu es back of 
the boilers. T he fee d-water is heated by these economizers 
alone, the electrical operation of th e aux iliaries preventin g 
the use of exhaust steam feed-water heaters. 

T he steam piping, which was contracted for by the Mc­
Leod Company, of New York and Chicago, is very simple. 
O ne of its features is having a separate header for each 
eng ine. These headers supply both high-pressure cylin­
ders through separate steam pipes, and are provided with 
a num ber of valves, as shown in the illustration. 

T he swit~hb oards, switch es, etc., which were all fur­
nished by the General E lectric Company, of Schenectady, 
N. Y., have been fully described in former articles. Views 
of the exciter board and one of the high-tension switches 
are shown herewith . 
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The Salford Corporation Tramways 

Particulars were published in the last monthly issue of 
this paper of two recently completed tramways in England 
- those at Brighton and Portsmouth. Electric tramway 
construction in that country is rapidly increasing, and this 
month it is possible to present an account of another line 
..:- pened for service recently, that at Salford, near Man­
chester. This line has been owned by the city since 1874, 

, but up to within a year or so ago was operated under a 
twenty-c ne-year lease by the Manchester Carriage & 
Tramways Company. At the expiration of that lease the 
property was taken over by the city, and 
construction was commenced under the 
supervi sion of Ernest Hatton, general 
manager and engineer. When completed, 
the system will comprise 35½ miles of 
single track, to which should bf' added 
12 miles of track in outside boroughs, 
which have been leased to the corpora­
tion. 

The accompanying engravings show 
the section of rail adopted. Each rail 
weighs 103 lbs. per yard, and it is laid in 
60-ft. lengths, though a percentage, not 
exceeding IO per cent, was accepted in 
lengthJ of 30 ft. or 40 ft. The angle-
plates are 27 ins. long and the sole-plates 
are also 27 ins. long, being 8 ins. wide 
and ¾ in. thick . The tie-bars, bolts and 
nuts are also of steel, the tie-bars being 2 ins. by ½ in. in 
section. 

The new cars, which weigh about 7 tons , are of the 
double-decked pattern, and are capable of carrying fifty­
six passengers-twenty-two inside and thirty-four out­
side. They are painted in cream and maroon , and each 
car bears the borough arms. Three large windows are 
fixed on each side of the car, 
and immediately above are 
six smaller panes of glass. 
The cars are all mounted on 
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which would provide for the tramways and lighting and 
electric power. This new power house has been erected 
at Strawberry Hill , Pendl eton, Messrs . Lacey, Clirehugh 
and Sillar acting as consuiting electrical engineers .. 
The building is situated at the Bolton and Bury 
Canal, where the Corporation had acquired about 
5 acres of land . 

The boiler house is 221 ft. long and 57 ft. wide, and the 
whole of its sixteen boilers are in position. They are fired 
by means of mechanical stokers, the coal being carried Ly 
canal and lifted into these by means of cranes. A commo­
dious economiser room is also provided. The engme 

RAIL GAIIG[ 4 Bf 

SECTION OF RAIL AT TIE:ROD 

house is a lofty and well-lighted structure, 221 ft. long a,td 
44 ft. wide, and is equipped with a traveling crane capable 
of lifting 30 tons. Both of the chimneys, which are 200 ft. 
high, are completed. 

After careful consideration, th e engineers came to the 
conclusion that the area could be most economically 
served by direct current at a pressure of 550 volts to the 

' Weieht 103 lbs. per yard. 

Brilltrucks,and are equipped 
·with the Bellamy reversed 
staircase. vVestinghouse No. 
46 motors are used with 
No. 90 controllers, which is 
designed for electric braking 
by utilizing the motors as 
generators. 

·--t--f Lt-.--'---.-- -'-. 

The central car hou se is a 
large and spacious building, 
standing on land bought by 
the corporation for £15,000, 
and costing, when complete, 
about £50,000, and accom-
modates 180 cars . Attached 
to the main building and 

-- i .. 
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fo rming part of it are the workshops, compri si ng a paint 
shop, fitting shop, r epair shop, a smithy, and storekeeper's 
offic es. One of the chief eng ineering features of the house 
is the provision of ready means for removing disabled cars 
from any portion of the main building into the various 
workshops. This will be done by means of a t ransfer 
table, electricall y driven, along a shallow pit , which will 
considerably facilitate the internal working arrangements 
of the service. 

While the above work was progressing the Corporation 
had also been making provision for a new generating sta­
tion (the old station being considered altogether too small), 

SECTI ON OF RAIL AT JOI NT 

tramways , at 440 volts to power users, and at 440 or 220 

volts for lighting purposes. 
It will be of interest in the future to note the actual rnst 

of current per car mile in both Salford and Manchester. 
The latter city, which adjoins Salford and has running 
powers over certain of its lines , has adopted high-tension 
polyphase transmission to converter stations. It is some­
what curious to note that at as recent a date as February, 
1899, the Manchester Corporation proposed to run its 
tramways at a pressure of 400 volts delivered to the car. 

The method of supplying coal to the bunkers may b< 
seen from one of the engravings, but it might be pointed 
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Plan of Power Station 

Front Elevation and Sccfions of Mechanical Stokers 

Section of Power Station 

PLAN AND SECTIONS OF POWER STATION OF SALFORD CORPORATION TRAMWAYS 
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out that in certain parts of Lancashire, of which Salford is 
one, coal is deli vered in boxes, each carrying about 2 tons. 
T hese boxes fi t into ba rges, and are lifted by a crane. 
T hey are fi tted with collapsible bottoms, thus enabling the 
coal to be tipped direct into the bunkers. Shoots con­
nect the hopper on each mechan ical stoker direct with the 
bun kers, and each shoot is fitted with a recording appara­
tus fo r measuring the coal delivered into each hopper . The 
sto rage capacity of the bunkers over the boil ers is about 
1600 tons. 

The arrangement of steam pipes connects every two 

may be raised in order to renew the piston rings in the luw­
pressure cylinder when required. Each low-pressun: 
cylinder is carried on the top of a cast-iron distance piece 
containing the wiper gland. These distance pieces also 
contain the bored guides for the cross-head slippers, and 
are securely bolted to the top of the engine frame. The 
frame is strongly riblJed and provided with hinged doors, 
both at th e front and at the back of the engine, to give easy 
access to the working parts of the engine. Each fram e 
weighs about 14 tons. 

The base-plate of the engine is of very massive design 

DIAGRAM SHOWING SPACING OF- BOLT AND TIE ROD HOLES IN RAILS 

boilers to an engine and a by-pass main is fixed which 
enables, if necessary, any boiler to supply any engine. 
T his also reduces the radiating surface to a m inimum. 

Special at tention has been given in designing the sta­
tion to reducing the labor as far as possible. The coal is 
never touched by hand from the time it leaves the colliery 
screens. T he clinker and ashes are conveyed by an ash 
conveyor to the far end of the building and automatically 
tipped into either a barge or cart as may be desired. The 

and contains the four bearings . The outer bearing next 
to the fly-wheel is 14 ins. diameter by 2 ft. 8 ins. long ; the 
other three bearings are 13 ins. diameter. The bearing~ 
are of gun metal , lined with Dewrance's white metal. The 
crankshaft is of the built-up type, the crankpins are 13 in s. 
diameter, and a 4-in. diameter hole is bored right through 
the shaft and also through the crankpins. The end of 
these holes are plugged up, and the holes act as the reser­
voir and conductor of the oil supply to th e main bearings 

C:: DOUBLE TRACK CROSS OVER AND CURVES AT CORNER OF REGENT ROAD, NEW ROAD AND TRAFFORD ROAD~V ~:-::> ·-_:; 

sixteen boilers, capable of evaporating 200,000 lbs." of water 
per hour, can be operated by two men, and the eight steam 
dynamos, capable of indicating 10,000 hp, even if running 
simultaneously, would only require four men per shift. 

The engines, of which there are eight, are constructed 
to give 1250 ihp each as a normal load, but to be capable 
of withstanding an overload of 25 per cent. The engines 
run at a speed of 100 r. p. m., and with a steam pressure of 
140 lbs., and, when exhausting into a condenser, having a 
26 in. vacuum. They are of the three-crank vertical tan­
dem type, the high-pressme cylinders carried on the top 
of the low-pressure cylinders on polished steel pillars act­
ing as distance pieces. The distance between the bottom 
cover of the high-pressure cylinders and the top covers 
of the low-prefsure cylinders is sufficient that the latter 

and crankpins. The eccentric clips are of cast iron, work­
ing on cast-iron sheaves. 

The whole of the working part of the engines \\'Ork 
under forced lubrication , the o il being forced under pres­
sure into each bearing by means of two simple valveless 
pumps driven by an eccentric on the engine shaft. Each 
pump is fitt ed with a filt er through which th e oil is pumped 

. and which insures clean oil being supplied to the bearings. 
A pressure gage is fitted outside the frame which shows the 
pressure of the oil on the bearings. 

The governor is of the high-speed centrifugal type. and 
is contained in a hood carried on the engine frame and 
close to th e starti ng valve. The governor is under forced 
lubrication throughout, and runs at a speed of 400 r. p. m . 
The governor gear is driven by a chain, and a spray of oil 
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is always playing on the chain while working to insure 
efficient lubrication. 

The connecting rods are of mild steel. T he cross-head 
pins are case-hardened and are forced into the connecting 
rods by hydraulic pressure. The cross-heads are of the 
''marine" type, and ar e cottered to the piston rods. T he 
slippers are of cast iron, and work under forced lubr ica­
tion. The piston rods are of .4 carbon steel, and are ground 
up perfectly cylindrical. 

T he hig h-pressure cylinders are 15 ins. diameter x 30 
ins. stroke, and are fitt ed with loose liners. Both the 
cylinders and th e cylinder covers are steam jacketed with 
steam at boil er pressure. T he high-pressure piston is of 
cast iron, fitt ed with plain " Ramsbottom " cast-iron rings . 
T he bottom of the high-pressure cylinders and the top of 
the low-pressure cylinders are fitted with packings of the 
''United States" make, and are suitable fo r working with 

".: 

to drop on its seat, thus shutting the engine down imme­
diately should any accident happen to the governor. 

All the handles of the drain cock s, speed g ear, lubrica­
tion and stop valves are brought to one end of the engine 
fra me, and are within easy reach of the attendant. The 
vertical rod of the stop valve is provided with a hand whef'l 
on each plat fo rm. 

The fly-wheel is 16 ft. diameter and weighs 18 tons. 
T he wheels are made in halves and are bolted and cot­

tered tog ether on the rim, and cott ered in th e boss ; heavy 
steel hoops are also shrunk on the boss. T he wheels are 
secured to the crankshaft by four steel keys. D uring t ests 
made at the manufacturer 's works the drop in speed from 
no load to full load was 2½ r. p. m ., the temporary run up 
when all load was thrown off was 7 r. p. m . 

Each eng ine has its own cast-iron separator carried on 
a bracket on the engine-house wall , the separator being 

provided with water-l evel gage fit­
tings and with prntector glass. 
The cylinders are completely cov­
ered with asbestos covering and 
lagged with planished steel. 

T he Salford E lectricity W orks 
has not only to suppl y current for 
the Corporation tramways, but 
also for the g eneral lighting of the 
town . I t was therefore necessary 
to design the dynamos so that 
they could be run as compound 
machines in the form er case, and 
as shunt machines in the latter, 
and, furth er, to make provision for 
a possible considerable overload . . 

The normal output as a com­
pound machine is 775 kw at a 
pressure of 525 volts; and as a 
shunt machine 775 kw at a pres­
sure of 480 volts ; but the machine 
will carry an overload of 25 per 
cent, thus bringing the output up 
to rooo kw. The result is slightly 
over 95 per cent ; the 5 per cent 
loss being made up of (a) hystere- . 
sis and eddy current loss 2.27 per 
cent, (b) C2 R losses 2.57 per cent, 
and fri ctional loss 0. 16 per cent. 

MAIN TRACTION SWITCHBOARD AT SALFORD STATI ON T he boilers, of which there are 

steam at a temp erature of roo degs. superheat . The val ves 
nf th e high-prcssm e cylinders are of the piston type; the 
valve boxes are fit ted with hard cast-iron liners fo rced in 
by hydrauli c pressure. 

T he low-pressure cylinders are 32 ins. diameter x 30 ins. 
~troke, and , like the high-pressure cylinders, are steam 
jacketed. The low-pressure valves are of the balanced 

:s lide-valve type; the clearances in the low-pressure cylin­
ders are ex tremely fin e. Both the high-pressure and low­
pressure valves are driven from eccentrics on the engine 
shaft. T he low-pressure pistons are of stamped 
steel, and are provided with plain cast iron "Rams­
bottom" rings. 

The speed of the engines is controlled by means of the 
governor acting on a throttl e valve supplying steam to 
each high-pressure cylinder. The overload is obtained by 
an auxiliary throttle valve, worked from the main governor, 
which admits high-pressure steam to the low-pressure 
cylinders when necessary. A knock-off gear is provided 
for high and low speeds , which , in case of need, discon­
nects the throttle valve from the governor, and allows it 

six teen. are of the Lancashire 
type. T hey are 9 ft. in diameter by 30 ft. long-. and 
are built of ¾-in. steel, the long itudinal seams being butt­
jointed and double-but t . strapped with six rows of rivets, 
The circular seams are lap-jointed and dou ble-riveted, and 
the boilers are designed to work at 16 0 lbs. to th e square 
inch . 

Each b~iler is fitted with two flu es, which are built of 
twelve r ings, varvin g- in diameter from '.) ft . ro ins . to ~ ft. 
9 ins., the last rings tapering to 38 ins. in diameter. Self­
acting stokers and self-cleaning fire-bars are used. They 
are of the coking- type, and each pair of stokers consumes 
I ton of fuel per hour . The stokers are driven by an elec­
tric motor, and the amount of feed can be varied by means 
of a special arrangement of cone pulleys. The use of these 
stokers has conclusively shown that they consume, to a 
very large extent, smoke, and work with great economy. 

The economizers are clearly shown in the plan view. 
E ach economizer contains 800 tubes arranged in six 
groups, four of these groups containing 120 pipes each', 
and two g roups 16o pipes each, all of the groups being 
coupled by copper expansion elbows. In addition to the 
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boilers and economisers, sixteen superheaters have also 
been suppli ed, with a guaranteed capacity to raise 10,000 
lbs. of steam per hour, 100 degs. Fahr. 

The steam pipes are of mild steel, the main pipe being 
14 ins. in diameter. T h e main exhaust pipe is 18 ins. in 
diameter, the branch exhausts of each engine being 15 ins. 
in diameter. Each pair of boil ers is directl y connected to 
one engine, havin g a long itudinal by-pass provided, so that 
any boiler can be co nnected to any engine. Expansion is 
taken care of by the introduction of three expansion cop­
per bends, each bend cousisting of two 10-in . copper pipes 
fitt ed vvith cast-steel boxes. Garvie's patent steam and 
exhaust valves are provided, of the parall el-face type, with 
renewabl e expansion seats. 

T he air pumps and condensers arc of th e Edwards pa-

GENERATING UNIT 

tent type. Eight of these pumps have been provided, each 
being of th e three three-th row type, with barrels 21 ins. in 
diameter, 12 ins. stroke, running at 120 r. p . m. , and each 
pump being capabl e of dealing with 18,750 lbs. of steam 
per hour. As is well known, these pumps have no bucket 
valves, and are extremely well adapted fo r wo rk of this 
kind. T hey are intend ed to draw condenser water th rough 
a 20-in . suction pipe from the adj acent canal, and the dis­
charge \\' ill lie by means of a 40-in. pipe with six outl ets to 
the canal. Each of the eig ht pumps are being operated 
by a 50 hp electric motor. 

T he fo ll owing is a li st of the contracts entered into for 
the supply and erection of machinery, together with names 
of the contractors and amounts of th eir contracts: 

Eight 775-kw steam dynamos, Mather & Platt dynamos 
and Browett L indl ey engines......................... £72,000 

Sixteen 30-ft. x 8-ft. 6-in. Lancashire boilers and super• 
heaters, Galloways, Lim.... . . . . . . . . . . . . . . . . . . . . . . . . 15,200 

Sixteen mechanical stokers, elect rically driven, James 
Hodgkin~on, Salford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,495 

Economisers, two batteries, comprising 1600 tubes in all, 
Green & Sons. ...... ... ....... . ......... . .......... 2,86o 

Eight condensers and Edwards pumps, steam exhaust 
and water pipes, W. H . Bailey & Co................. 16,500 

Six electrically driven feed pumps and feed pipes, each 
delivering 4000 gal s. of water per hour, Bertram 
T ho1nas & Co ...................................... . 

T hi rty-ton traveling crane, 44-ft. span, 220-ft. travel, Jas. 
Carrick & Sons ........ . ................. ........ .. . 

E lectr ically driven ash co nveyor, Graham Morton & Co. 
Two electrically dri ven traveling j ib cranes fnr coalin g, 

Clayton Engineerin g Company ......... ............ . 
Overhead equip ment for tramways, :tvl essrs. Ci_:orge Hill 

& Co ......... . ......... .... ..................... . 

STANDARD CAR 

U nderground cables for lighti ng and power purposes, 
in cl udin g t ramway fe eders, \ V. T. Glover & Co., Lim . 

Lightin g and po wer switchboard, S. H . Heywood . .... . 
Trac tion switchboard, J ohn Fowler & Co ............. . 
Balancing tran sform ers, Mather & Platt. ............. . 

CENTER POLE CONSTRUCTION 

E lectr ical connections in engine rooms, and signals, 

3,157 

1,270 

8,5<)<) 

159,648 
2,280 
2,684 
1,060 

Light foot Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,179 
Steel poles for tramway equipm ent , James Russe ll & 

Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,450 
S tation lighting, Alliance Electrical Company. . . . . . . . 598 

£312,171 
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The Hartford & Springfield Street Railway 

Trolley tourists who have made the trip between Boston 
and New York by trolley car and have traveled over certain 
gaps in this distance by steam train will remember that one 
of the longest of these intervals in which there is no electric 
transportation is in Connecticut, between Warehouse Point 
and the northern terminus of the Hartford Street Raiiway 
Company. These short breaks in continuous electric track 
between Boston and New York are gradually being filled 
u p, and the late!>t poi tton to Le put in op e1 at1011 1s that 

E n '.."in" mom lll'lnr li ,w 

n nih>r room 11Mt,~raJt' 100.0 

~;. 
-r-

ough as it has been possible to make it, and the line 
wi ll compare favorably with any electric road in the State 
of Connecticut. The old Enfield & Longmeadow Railway, 
which ran from the State line to Warehouse Point in Con­
necticut, was bought by the Hartford & Springfield Com­
pany, and has been entirely renovated both as to construc­
tion and location. The entire track has been taken up, re­
aligned and at least r ft. of ballast placed under the ties. 
T he overhead material has been entirely changed, new 
poles have been installed and every tie has been renewed. 

The total length of the new line is r 31 miles, from the 

SECTIONS THROUGH ENGINE AND BOILER ROOM 

between the two points menticined above, so that now a 
tourist or any other person who wishes to travel between 
Hart ford and Springfield can make tne entire trip by trol­
ley. This has been accomplished by the completion of the 
Hartford & Springfield Street Railway, which was put in 
operation Jan. 13, and which makes direct connection be­
tween the local street railway systems in Hartford and 
Springfield, passing through the towns of Thompsonville, 
\Varehouse Point and East Windsor. 

The road is built principally on the side of the broad 
highway, but in many places private right of way has been 
purchased for the purpose of eliminating heavy grades and 
reducing curvature. The construction has been as thor-

State line to East Windsor Hill, where the connection is 
made with the tracks of the Hartford Street Railway Com­
pany. 

The entire construction is permanent-that is to say the 
stone culverts have been built in every place where 
streams are crossed, with the exception of the crossing over 
the Scantic River, near East Windsor Hill, where the com­
pany has put in about 200 ft. of wood trestle for temporary 
use only. It is the intention of the company to replace this 
structure at some future time by a ' steel bridge on stone 
abutments, and the trestle will then be filled in up to the 
abutments. 

The company is planning to run a dual service on this 



FEBRUARY I, 19()2.] STREET RAILWAY JO URN AL. 127 

road, namely, a through service with large cars from Hart­
ford to Springfield , and a loca l service with smaller cars, 
which will start in Chicopee and run through Springfield, 
thence through the town of Thompsonville and return . 
This is done because the town of Thompsonville is not only 
a very flourishing and important little town at the present 
time, but with the growth of the Hart ford Carpet Mills will 
probably, in the course of a year or eighteen months, be 
increased by an ywhere from seven to ten thousand persons, 

ing capacity of forty-o ne people . The w,>odw, >rk is dark ­
stained quartered oak in the smoking compartment and 5e­
lected mahogany in the other parts, the seats being of olive­
colored leather in the smoking compartments and green 
plush in the rest of the car. Eight of these cars are used 
for the through service, and two cars, which will be some­
what shorter, but of simi lar desig-n ancl appearance, will be 
employed fo r t he ' l hompsonvilk service. :\11 th l' c tt " 
are equipped with four G. E.-67 motors and are provided 
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GENERAL PLAN OF FOUNDATIONS OF POWER STATION 

all( ] it i, thought that thi s large population is entitled to 
]Jetter service than would be feasible through the entire 
line. 

For the through service the company has ord ered from 
the Wason Manufacturing Company a car having length 
of 43 ft . 4 ins . over all. These cars are very handsome, and 
are made several inches lower than is customary, owing to 
the fact that there is an underhead crossin g; of the New 
York, New Haven & H artford Railroad on the outskirts of 
Hartford where the clearance is so small that a special low 
trolley stand had to be secured from the General E lectric 
Company. 

The cars have a smoking compartment and have a seat-

with the Christensen air brake, with indepl'nclent com­
pressor :rnd whistle. New 1 Taven reg isters are used. 

The company has also a double-truck Ru,g-gles rotary 
snow plow and a heavy nose plow, the former equipped 
with six G. E. - 1000 motors. 

The track is laid throughout with 70-lb. steel rail, A. S. 
C. E. standard section in 30-ft. lengths. with \Veber joints. 
The ties are the usual n ins. x 7 ins . x 7 ft, ti<', placed 2-ft. 
centers. The feeder wire is 500,000 circ , mil for the whole 
length of the road and No. oo trolley with Craighead flex­
ible l> rackcb . For the bonding of the rail ~-in . stranded 
concealed bonds arc used. 

The power house is located very nearly in the center of 
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the line on the banks of the Connecticut River, where there 
will be ample water all the year round for condensing pur­
poses. It is a substantial strnc1urc of brick. with steel 
roof trusses and large windows and doors conveniently 
located for light and accessibility. T he chimney is of brick 
and 130 ft. above the boil er room floor, and has a core 6 ft . 
in diameter for nearly its entire height. 

The boil er room ineasurcs 51 ft. 8 ins. x 49 ft . 5 ins., and 
connected with it . as shown in the plan, is an annex to be 
used as an oil room. T he engine room measures 91 ft . x 
105 ft. , and the floor of this room is 12 ft . above its base-

Steam Flange 
of CondenseJ' 

is carried directly into an American feedwater heater, and 
then into a Knowles twin vertical air pump and condenser 
through the usual valves. In the basement is also located 
the receiver of the Holly system, into which all drips and 
water of condensation from the steam mains, etc., are col­
lected and returned directly to boilers. 

A pump and receiver also returns all the condensation 
from the heating system of the car house and office build­
ing, both of which are located in the vicinity of the power 
house and are heated from it. 

In the boiler room are now located two batteries of boilers 
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PLAN OF PIPING IN POWER STATI ON 

ment. The engine room floo r is stri ctly mill construction, 
the finish floor being rift hard pine laid in narrow widths. 

T he station contains at present two cross-compound en­
g ines, made by the \Vetherell E ngine Company, of Chester , 
Pa., each direct connected to 300-kw, 500-volt , direct­
current generators, made by the General E lectric Company, 
and controlled by a standard switchboard of the latter com­
pany's make. Space is left for a third engine, to be in­
stall ed in the futu re. 

All pipings and fit tings connected with the eng ine are in 
the basement under the engine room floor, hidden from 
view, which gives the engine room a roomy and neat ap­
pearance. In this basement are located the air pumps and 
condensers, heaters1 etc. Exhaust steam from each engine 

of the water-tube type, made by Aultman Taylor Company, 
of Mansfield, Ohio, which liave a rated capacity of 750 hp, 
with space for 500 additional horse-power in the future. ln 
this room are also two duplex double-plunger "Deane" 
boil er feed pumps, each of which is large enough to run 
the entire plant. An auxiliary feed-water heater is con­
veniently situated near the pumps, p.nd receives the exhaust 
steam from all feed pumps, air pumps and the pump and 
receiver, the heat from which is used to increase the tem­
perature of the feed-water before it enters the boilers. 

Special attention has been given to the entire piping sys­
tem, and it represents the best up-to-date practice. The 
main is carried on adjustable roller brackets bolted to 
the building wall directly behind the boilers, and about 2 ft. 
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above the boiler room floor, so that a ll valves can be con­
venient ly operated by hand from the floor. Long-turn steel 
bends connect this main to the boile rs and the engines by 

VIEW IN EI\FI EL D 

short runs and extra heavy by-passed 0. S. Y. valves, 
which provide amply for all usual expansion and contrac­
tion. The_ piping about the engines is so arranged that they 
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T he condenser and boiler feed pumps take their water 
~upply from a large "well " constructed with floodgates and 
overflow on the bank of the neighboring river , and the 

LONG MEADOW AT SWITCH 

boiler feed -pumps arc furth er connec ted for hot well in 
the engine room basement, as a secondary source of supply. 

T he piping to the boiler feed system is particularly com-
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SE TI ON OF STATION SHOWING PIPING AND PIPING Dl:TAILS 

Strn·C I!,.J11\11·11:d 

ca11 l,e ru n conden sing or 11 on-coude 11 sing, or either one or 
hoth sides independent ly of the other if required. 

plete, with valves and connections so that any or all of the 
i : e.-1-watcr heaters can be by-passed or cut out of the cir­
cuit and the water sent direct ly into the boiler. Usually 
the water passes through all of the heaters, absorbing the 

T he free exhaust to the atmosphere is carried to the roof 
and topped with an exhaust head. 
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heat of the exhaust steam from the pumps, which raises it 
to 200 <legs. or over before entering the boi lers. In this 
system are numerous long-turn bends and valves, so ar-

TRESTLE AND FILL AT SCANTIC RIVER 

ranged that only a partial breakdown of the plant can be 
possible. 

All steam and water pipes are to be covered with 85 per 
cent magnesia. fornished and put on by C. \V. Trainer & 
Company, nf Doston The valves for this plant were fur­
ni shed hy the Chapman Valve Company ancl the Pratt-Cady 

The officers of the Hartford & Springfield Street Railway 
Company are: l'reside11t , Philip L. Saltonstall; treasurer , 
Chauncey E ldridge; superintendent , Geo rge B. Larrabee. 
E. H. Kitfield, of Boston, designed the power station and 
car house throughout, and was represented in their con­
struction by 0. D. Rice, of Boston. 

FILL AT EAST WINSOR HILL 

Windows in Open Car Curtains 

The H ouston (Texas) E lectric Street Railway has for 
some years past had several open cars equipped with cur­
tains with round bull's-eye peekholes. The idea, of course, 
was to have an open car on which the curtains could be 

INTERIOR VIEW OF POWER STATION OF HARTFORD & SPRINGFIELD STREET RAILWAY 

Company. All steam fittings are of the extra heavy pattern 
and mild steel pipe with "Vanstone" joints to all mains. 
The piping was installed by Andrew Lumsden & Company, 
of Boston. The car house is of wood, has a capacity for 
sixteen cars, is situated near the power station and is heated 
from the same by direct steam at reduced pressure. 

pulled down during the cold weather, which sometimes 
occurs in Houston, so as to make the open car into some­
thing like a closed car as to comfort. Of course, such a 
plan has the disadvantage that the curtains are incon­
venient for passengers boarding and leaving the cars, and 
the car can hardly be called popular. 
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Street Car Platforms- III. 

BY W . E. PARTRIDGE 

The varied requirements of street , elevated, suburban 
and third-rail roads have brought o ut a great many designs 
for platforms, vestibules and cabs. In spite of their variety 
it can hardly be said that a final form has been r eached 
even for lines of service which are fair ly well sett led. 
While much study has been bestO\n~d upon tli e question of 
protection fo r the m otorm an and conducto r , there are o th er 
conditions which are al so of imp rtance, It is not even 
considered entirely settled that any protection is neecled for 
the rear platform. Som e foreign roads have reached the 
conclusion that the motorman shoul d be placed in a cab to 
which the passen ger has no access. On the other hand, 

minimum strain on th e end sills , and for thi s r eason the 
construction is highly commendable. But in the original 
design for rolling stock a great improvement could have 
been made by raisiflg the platform floor so as to bring it up 
to the level of the car floor. The advantage of such a con­
struction would have been found in the enormous increase 
of longit ucli nal strength. The sills could then run straight 
through to th e crown piece. If this was not desirabl e, slrnrt 
blocking pieces \\'Ould tran smit the buffing strains in 
straight lines to the sills. Elevated rail way service is each 
year making a closer approach to steam road practice. For 
thi s reason, each gai n in strength which can be made with­
out adding to the weight is desirable. 

This platform has some features which are not easily seen 
in the engraving, bu t as th ey are of importance, attention 
should be given to them , There is no dasher plate, its 

FIG. I - PLATFORM USED BY THE 
SOUTH SIDE ELEVATED RAIL­

WAY CO., ENCLOSED WITH 

FIG . z.-PLATFOR.\\ OF BROOKLYN 
RAPID TRANSIT CARS 

FIG. 3.-INTERIOR OF OBSERVATION 
COMPARTMENT WITH VESTIBULE 

WIRE NETTI NG 

some A m eri can roads have made a large vestibule at the 
front end of the car, placed a h eater within it, an d appear to 
be contemplating the use of the forward vestibule as a 
smoking apartment. Other roads have placed their m otor­
men in the same compartment as the passengers with no at­
tempt at a screen between them. 

Questions of seating capacity, accommoclations for smok­
er s, the operation of cars in one directi on only, together 
with that of long or sh ort service, a r e some of th e m ore im­
portant that have to be considered. 

The plat fo rms and vestibu les con sidered in this article 
are some which have been desig·necl to m eet special condi­
tions. O thers are called by the builders "standard," be­
cause they have been built so often and seem to meet such 
a wide range of service that the name may be well applied. 

The electric railway of tn-day is pwgress ing so rapidly 
that details of construction whi ch appear to have sett led 
into a permanent form may in half a dozen years be as com­
pletely out of u se and nut of elate as the horse car. 

The discussion of the present rnethoc..ls of construction 
is especially useful because of it s suggest iveness. \Vhen 
a designer is fami liar with a ll that has gone before he is in 
the best po.c.si li lc position to turn out something new. This 
is an ample excuse fo r presenting the designs in thi s paper. 

Fig-. T shows a platform fnr a car intended to operate en­
tirely on an elevated railroad, l>nilt for the South Side E le­
vated Railway of Chicago by the J cwctt Ca r Company. 
The long platform timbers carry the p latform loacl with a, 

place being taken by a wire netting, not showing in the 
engraving, which comes up to the top of the gates. This 
is a somewhat unu sual feature , but one in which there is a 
good deal of common sen se. The gates themselves are 
very tall, being brought up to within a foot of the hood. 
They are hinged to the hood supports. \Vhen they are 
shut there is no such thing as climbing over th em. For thi s 
reason, there is no temptation for the passeng;er to hang on 
to the gate ,\·ith the h o pe of climbing· over the gate while 
the car is in motion . To steps are provi c..l ed, but th ere is 
the u sual stirrup for employees to r each the platform from 
the track level. 

The longitudinal strength may be ample for the ordinary 
st rains of sen-ice, but there are collisions which may hap­
pen. Railway m en are fond of saying , ''\Ve do not build 
for accidents." That is true, bnt accidents are very sure 
to come, and wh en they do come and there is a loss of life 
or limb, the cost tn the railway company is eno rmou s. In 
the recent accident in the Park A venue tunnel in 1\1" e\\ 
York City the ultimate cost to the New York Central & 
Hudson River Railroad will be very much greater than 
would the cost of constructing- these cars in such a way 
that t elescoping would be out of th e question. Those who 
have not investigat ed the subject will say it is impossible to 
build cars so that th ey rn;1 y res ist th e force of a locomotive 
go ing 35 miles per hour. But i-ars can and are built sn 
that they can, with sa f cty to their passengers, receive such 
shocks. In th e c<1sc in h,111cl , the raising the platform and 
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giving the end of the platform the full support of the sills 
would produce a power of resistance which it is not easy to 
calculate. In case of a collision th is might, and probably 
would, mean the difference between a serious and a trivial 
accident. Some roads seem always to escape serious acci­
dents. This is reall y because they build or buy strong 
cars. Neglect of a small detail of car construction may 
easily cost a road a hundred thousand dollars or more . 

The Brooklyn Rapid Transit platform, shown in Fig. 2 , 
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G. C. K uhlman Company. The plat fo rm is compressed 
until it is li ttle more than a step at one side. The motorman 
has just space enough to stand and operate the brake wheel. 
T he latter, on account of limited space, has to be placed in 
a vertical position. I t operates through bevel gears. O n 
the side opposite the 
entrance there is space 
for a double seat. T he 
end of the car forms 
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FIG 4.-ENTRANCE AND VESTIBULE 
FOR THE DETROIT, LAKE 

ORION & FLINT RAILWAY 

FIG. 5.-PLAN AND ELEVATION OF COMPLETELY ENCLOSED VESTIBULE 

by th e J. G. P.rill Company, illustrates the point just men­
tioned. The floor of the car and that of the platform are 
both at one level. For this reason, a blow on the crown 
piece is not likely to ca rry away the platform. It would 
only be from blows heavy enough to smash timbers that the 
platform would suffer. Here the side sill s do not run all 
the way through, but the platform, nevertheless, becomes 
practically a part of the floor frame of the car. In elevated 
service switching is inevitable, and cars are usually oper­
ated in trains. Endwise blows, some of them pretty heavy, 
are constantly encountered. An ample margin of strength 
is neccessary in order to avoid constant platform repairs. 

Or if they arc to be met 
by using the usual 
street car construction , 
an unnecessary weight 
will be required. On 
these cars th gates 
fo ld against th e clasher 
railing, which has an 
opening to allow pas­
sengers to go from car 
to car . Ilere a trivial 
detail is to be noticed; 
on each side of the 
opening the post is car­
ried up and form ed in­
to a hood support. Its 
value as a hand hold 
fo r passenger s is very 

FIG. 6.-FRAMING FOR VE TIBULE g reat , because it g ives 
SHOWN IN FIG . 5 a "grab handle" at just 

Strt't'l Ry. J vu 1·11~1l 

, the right h eight for 
every individual. It is well to remember that every trifl e, if 
it adds to the safety of th e passenger or tends to prevent ac­
cidents, is well worth attention. A single accident may 
ccst much more than the price of equipping a whole line 
with some device which would have prevented injury to 
passengers or property. V\Then a trifling change in the de­
sign of a detail costs nothing, and at the same time is likely 
to prevent accidents, it is certainly advisable. 

Fig. 3 shows a peculiar combination of vestibule, motor­
man's compartment and observation room, built for the 
Grand Rapids, Holland & Lake Michigan Railway by the 

the front of the vestibule, as it may be call ed . T he fron t 
glass on the observation side should eith.er be double, the 
best plan, or fitted with un usual care, otherwise the ex­
posed position will cause annoying drafts in cold weather, 
which will be expensive, because they will make th e car 
diffi cult to heat. 

This modification of the vestibule makes a considerable 
increase in the seating capacity of the car. T he gain, how­
ever , is reduced by the necessity for a separate compart­
ment for the motorman. One remedy for this might be 
found in giving the motorman an elevated cabin, in which 
he sits with his hand nearly on a level wi th the tro lley stand. 
In a sitting position the motorman can exert more force on 
a ratchet brake or a lever brake than when standi;g , and 
he can handl e his controller with as much speed. When air 
or other power brakes are employed, the sitting position has 
the same advantages for the motorman as for the locomotive 
engineer. In an elevated cabin he wo uld have a better view 
and be out of the way of passengers, who often 
di stract his atten tion when they ride on the plat­
fo rm. \ \T ith such a cabin properly designed he would 
have a better view of the street, and would be better 
able to prevent accidents. 

On a special car for the Detroi t, Lake O rion & Flint 
Railway the J ewett Car Company built a vestibule or end 
entrance very similar to that just shown. A plan of it is 
given in Fig. 4. H ere stationary chairs are used instead of 
seats with reversible backs. T he motorman has, appa­
rently, a trifle more space than in the previous instance. In 
both cases the end of the car frame is carried out to the 
front of the vestibule. In both styles a vertical brake vvheel 
is employed to save space. T his seems to ·be a matter of 
convenience rather than necessity, fo r there is room for a 
horizontal wheel if one were necessary. In th e standard 
platform of the J ewett Car Company the horizontal wheel 
is used, see F ig. 5, which shows elevation and plan of the 
vestibule which they use on large cars. 

Al though the platform fl oor is dropped a little below 
that of the car, the whole thickness of the crown piece comes 
on a line with the si ll s. V\Tith the introduction of a suitable 
blocking thi s makes a very fi rm const ruction . Any bl ows 
uponthebuffer aretakenin a direc t line by the end sill of the 
car . T he design is so pract ical, and at the same time so 
simple, that we introduce it in Fig. 6. It illustrates the 
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general tendency in elevated and other high-speed electric 
cars which have to be operated in trains. 

The vestibule shown in Fig. 7, built by the American Car 
Company for the New Jersey & Hudson River Railway and 
Ferry Company, is unusually roomy and has a wide en­
trance. It is of the strictly electric road type, having a 
plain clam shell hood. The platform timbers are plated 
with iron, so that the length is easily supported. The pho­
tograph does not show the construction clearly, but ap­
parently the platform floor is dropped so far that the buffer 
iron receives no support from the encl sills. This platfo rm 
has a single step with apparently a 14-in. or 16-in. riser, 
which, in all probability, is 18 ins . or 19 ins. from the head 
of the rail. By rai sing the platform a few inches so that 
the crown piece would be in a line with the encl sill s two 
steps could have been used to advantage, the lower one 

One railway company in the State of New York reports a 
strange accident from a gate which folded outside the 
clasher. In attempting to board the car, a ring on a man's 
finger caught in the points of the folding gate and the finger 

. was torn off. Future accidents of the same kind were 
g uarded against by using a cap to cover the top of the gate 
when fo lded back. In Fig. 9 a gate is shown folding neatly 
against the inside of the dasher. The vestibule is of the 
semi-circular type, having both doors and gates on each 
side. T he doors close against the body of the car. In Fig. 
IO is shown another completely enclosed platform, which, 
like the last , is by the Stephenson Company, with doors 
folding against the dasher. Gates, however, are not em­
ployed. Occasionally, sliding doors may be used for ves­
tibule entrances. These are made both curved and straight, 
with curved and straight tracks. When the latter are em-

FIG. 7.-ROUND END VESTIBULE WITH 
PLAIN CLAM SHELL HOOD 

FIG 8.-VESTIBULE WITH VERTICAL 
BRAKE WHEEL; DOUBLE FOLD­

ING DOORS ON EACH SIDE 

FIG. ().-PLATFORM W ITH BOTH 
DOORS AN D GATES: GATES 

FOLD INSIDE OF DASHER 

about 13 ins. from the ground. Two steps, where the lower 
one is broad and low, make it easier and quicker for the 
passenger than a single step 19 ins. or 20 ins. above the 
head of the rail and a proportionately higher riser. 

The vestibule shown in Fig. 8 is one used by the Stephen­
son Company for the People's Railway on a lot of eight­
wheel cars. These platforms are 4 ft. 6 ins. long, and have 
double folding doors on each side, both sides of the car be­
ing used for .entrance. There are three large sash in . 
front. These drop in the usual way. It will be noticed 
that a vertical brake wheel is used. This is rather a novelty 
on electric cars of standard types, though common enough 
in steam road practice. Its advantages are such as to make 
it a desirable feature. When it is used, at least two more 
persons can find standing room on the platform than is 
possible where a horizontal wheel is employed, and where a 
brake handle is used the gain of space is quite as g reat. 
With the .ordinary handle, the brake staff has to be carried 
well out from the dasher on brackets. 

It is only fair to say that a few motormen complain that 
the vertical brake wheel is not quite as quick as the com­
mon ratchet handle, and for thi s reason do not like it 
as well. 

The disposal of the gate, with a completely enclosed 
vestibule, is not always an easy matter. The doors them­
selves take up some space, even when they fold, which is 
general practice. The gate is, therefore, often made to 
swing back against the ot~tside of the vestibule. This does 
not make a very neat appearance, but is fairly convenient . 

ployed the track is in two parts, which are set at an angle to 
each other. When not closed, doors take up considerable 
space, and where a vestibule is fitted with them a few 
inches extra length may be given to the platform with ad­
vantage. 

Copying from transatlantic practice, central openings 
have been made in some American elevated cars, and then 
by a succession of modified forms we have reached cars 
having what may be called a central vestibule. 

It will be of interest to consider for a moment the ques­
tion of the central opening in the side of a car from a me­
chanical point of view. It had its origin in the railway 
coach, which in England and on the continent has until 
quite recently consisted of a series of coach bodies set upon 
a frame . The objection to the side entrance is chiefly be­
cause the opening destroys the strength of the side, and in 
case of accident the car goes to pieces. For this reason , 
there should not be doors in the sides of passenger cars 
that are to be operated at speeds above 10 miles or 12 miles 
per hour. It is an interesting fact that on elevated rail­
roads in this country, where the cars have only end en­
trances, the stops are shorter on an average than on the 
underground roads of London, England, where the car­
riages have side entrances only. The movement of passen­
gers along an aisle is apparently more free and rapid than 
between seats. 

In giving a street car a center vestibule it is by no means 
deprived of its central aisle. The primary object of the 
design is to provide a single entrance for passengers that 
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may be easily controlled and watched by the conductor. 
On elevated railways the central door is used with the idea 
of giving more rapid egress for passengers. 

On reference to Fig. r r, which shows an elevated railroad 
car for Doston, built by the St. Louis Car Company, it will 
be seen that the door, of the sliding type, is situated in the 
center of one side. If the passengers are equally divided 

closed bodies united by a central platform, which was 
open upon one side. The car was, however, provided with 
seats opposite the door or entrance. It was mounted 
upon double trucks, and ran in one direction only. At 
one end there was a cab for the motorman. The ends of 
the car presented rather an odd appearance. They had 
neither platforms nor even a buffer beam. For the pedes-

trian , however, it was quite as safe as the mod­
ern fender. It carried a life guard close down 

, . ~- to the track. This was suspended from the - -r----~:-,.,~-~::•~-1 main member of th e truck fram e. The space on 
; - .._.....,...,.,;", ·( ~ - each side. of the step was protected by a h eavy 
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wi re g uard of fine mesh. 

FIG TO -DOORS FOLDING AGA INST 
DASHER 

Sometime afterward the Brills made another 
attempt along the same lines for a Florida road. 
The opening in the side of course g reatly re­
duced the strength of the car, and means had 
to be provided to make up for the loss of stiff­
ness. Fig. r3 shows how this was done. T he 
sides of the car were made nearl y or quite 
straight, and a heavy sub sill was placed be­
neath th e door and extending some fe et on 
either side. Additional strength was gained 
by the heavy top chord of th e truck. Two 
steps were used which projec ted bodily outside 
the line of the car body. The arrangement of 
the ends was quite different from the car shown 
in Fig. I 2, the end was curved or rounded, and 
there was a complete, though very narrow, 

FIG. I I .-CENTRAL ENTRANCE FOR 
ELEVATED ~RAILROAD CAR platform, but 11 0 entrance from the car body to 

in their choice of exib, between the tl11~e doors available, 
the saving in distance which they have to travel before 
reaching the platform of the station, will average only one­
fourth the length of the car. The disadvantage \\·hich is 
met in a central exit is that two streams of people going 
in opposite directions come together at the door. This 
probably more than offsets the gain by an additional en­
trance. A wide entrance to the 
platform, giving space for two per-
sons to step from the car at thr 
same time, is probably a far great­
er advantage than the central 
door: The final objection to the 
side entrance is the great loss of 
seating capacity which it entail s. 
Efforts have been made to over­
come this , but it can hardly be 
called successful for elevated 
roads, where the entrance may be 
from both sides of the car on a 
single trip. It may be pretty safel1 ~-
assumed that the standard form 
is the best and most economical 
car for elevated roads. 

this platform, which had the buffer block 
then in fashion, and a regular steam car hood. 
The rh eostat controllei was placed out of the way 
beneath the body of the car. T here were no platform 
·steps, onl y stirrup irons. O ne en d of the car was closed 
fro m the platform by sliding doors. The other compart­
ment was open to the platform, but the pla tfo rm opening 
was closed by a sliding door. By reason of the straight 

Many designs have been trier! 
in the United States, looking to­
ward cars with single entrances, 011 

FIG. 12.-CENTRAL VESl IBULE, NO END PLATFORM NOR BUFFER BEAM 

()ne side only, for ordinary street car service. Of course, in 
coll ecting fares, the conductor in such a case is much near­
er the entrance, even when at the extreme ends of the car 
than he is in the ordinary type. There is also another ad­
vantage that the ·passenger cannot get off or on at the 
wrong side. 

The earliest design of this type which we have happened 
upon is that shown in Fig. 1 2. It was built by the Brill 
Company for the Lindell Railway of St. Louis. The car 
has a curved side, with a sub sill under the doorway, the 
central platform being dropped. There were in effect two 

side it was poss ible to bring this door close out to the 
sill. At th e time this design was brought out it appeared 
very promising, and much was hoped for it. It had the 
advantage of two compartments and but little loss of seat­
ing capacity. T he design dropped out of sight, however, 
and so far as we know there have never been other cars 
like these built for use in this country. 

The central vestibule or platform is by no means dead, 
however. Numerous other forms have been patented. 
Some of them have been elaborate, involving the feature 
of a double-deck car. Perhaps the latest, and certainly 
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the most interesting, is the practice of the the Denver City 
Tramway Company. It is most interesting, because it is 
in actual service. As most of the readers of the STREET 
RAILWAY JouRNAL know, this company has extensive 
shops in which it does a large amount of construction. 
F ig. 14 shows the central vestibule and steps of one of 
their new extension cars. These cars, of which 
the company has several patterns, have been made 
by joining an open car to a regular closed car 
body. In all these cars the main ent1·ance is placed 
in the center of the ca1·, with steps on both sides. 
The c_losed body in this particular case has· an 
opening on the left-hand side in front , as is shown 
in Fig. 15. This has folding doors and the double 
steps which are used at all the platforms and vesti­
bule openings. The open part of the car is entirely 
closed at the outer end. Details of construction are 
not at hand, but, judging from the photographs, it 
would appear that in combining the two cart the· 
strengthening sills were plac_ed inside th e side sills 
of the cars. This method of construction enabled 
the proj ection of the steps to be very considerably 
reduced . 

. Another style of central platform used by the 
same company is shown in Fig. r6, where th.e steps . 
are made nearly double the usual width . This car will be 
very quickly emptied at terminals, on account of thi s 
width, and also because the closed portion has a standard 
platform with steps on both sides like the central vestibule . 

The central-entrarice idea in connection with combina­
tion cars has been rather popular with some English tram­
ways, and not long since the Brills were called on to de­
sign a car of this kind that would meet the special re­
quirements of the English service. It was necessary to 
make the bodies as narrow as possible. T he cars must 

no sti·ength whatever. This was done in an ingenious, 
and what has since proved to be a most effective, manner. 
The construction is shown in Fig. 18. The sill is cut off 
entirely, and the steps are set back so as not to project. 
Th ere are two ri sers. A heavy U-shaped iron then con­
nects the two parts of the si ll s. Its ends are firmly bolted 

FIG. 13 -CENTRAL VESTIBULE WITH TWO STEPS 

to them, so that the whole structure becomes as stiff and 
strong as though the sills ran straight through from end to 
end . T his structme is made especially effective by plat­
ing th e sills with steel. 

Th e seating capacity is increased by putting into the 
vestibule a sliding walkover seat. This is shown in F ig. 
18, pushed over to the further side of the car. A better 
idea of th e arrangement of th e central platform is obtained 
from F ig. 19, ,vhich al~o shows the inside doors of the 
outer platfo rm 01· motorman 's cab. As the car has to have 

FIG. 14.-COMBINATION CAR WITH 
CENTRAL VESTIBULE 

FIG. 15.-SINGLE END1JNTRAN CE TO 
CAR WITH CENTR AL VESTIBULE 

FIG. 16.--WID E CENTRAL PLATFORM, 
D ENVER COMBINATION CAR 

have two compartments, open and closed. Th e seating 
capacity was of necessity about the same as that of th e 
double-deck cars, while the length was limited. It was 
for these reasons that a central vestibule seemed necessary, 
but the difficulties in the way were great. Th e body had 
to be narrow, on account of the limited width in the streets . 
For the same reason it was necessary to keep the steps in 
line with the body, and, as the entrance had to be 011 both 
sides, the side sills had of necessity to be cut through at a 
point where the body, by reason of the opening, afforded 

ent1·ances on both sides, it was necessary to make the plat­
form seat movable, in order to have the space available. 
The tracks on which it slides can be seen near the 
threshold in F ig. 19. 

In order to bring the length of the car within the limit 
the end platforms for the motormen are shortened as much 
as possible. Fig. 17 gives a side view of it , and shows how, 
by a V-shaped aITangement of the door and partition , he 
stands partly within the body of the car. A large man 
could hardly find room for a vigorous application of the 
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brakes. The design permitted the length of the car to be 
brought within the required limits. 

It is always profitable to study the methods by which 
engineers in other countries produce their results. T he 
vestibuled platform on the Continent of Europe is a very 

made very narrow. T hose at the sides are as broad as 
possible. The idea is evident. The American theory, 
which is to g ive the motorman the best and most open 
view in front, is not accepted. Dangers come from the 
side; sig nals are at the sides. T herefore, the most unob-

FIG. 17.-THE MOTOR/1\AN'S PLAT­
FORM FOR CAR SHOW N IN FIG. 18 

FIG. 18. - CENTRAL VESTIBUL E, SILL 
ST!kRUP 

FIG . 20. - TH E VESTI BULE OF A HIGH 
SPEED THIR D· RAIL EUROPEAN 

different affair from anything with which we are familiar 
in A merica. European engineers in many cases follow 
lines of reasoning entirely novel. Conclusions which 
habit and fashion has made final in this country are not 
accepted by them. They frequently assume novel points 
of view, and reason accordingly. An interesti1;g illustra­
tion of this is found in Fig. 20. H ere we have a vestibule 
and cab on a high-speed elec tric car operated on a th ird-

FIG. 19.-INTERIOR OF CAR SHOWN IN FIG. 18, SHOWING TRACK 
OF SLIDING SEAT AND BACK OF MOTORMAN'S PLATFORM 

rail system near Milan, Italy. The whole structure ap­
pears strange to the American street railway man. The 
steam-car roof is, perhaps, an exception. The vestibule is 
so long that it has liberal sides, as well as a door, and a 
side sash nearly as wide as the door opening. In front 
there are the three sash, very much the same as in 
much American practice. In fact, the front has no re­
semblance to anything used here. The central sash is 

CAR 

structed v1s10n should be on diagonal lines, and not 
straight forward. So the broad g lass is put in the side 
sash, and a narrow one is placed in front. The sides of 
the car are curved, like our street cars. 

T he controller and other apparatus within th e cab make 
it less roomy than it appears outside. There are three 
steps, the lower one being broader and longer than the 
others. Details are not at hand in regard to the 5ize of 
wheels, but the number of steps would indicate 42-inch·. 
T he upper half of the left-hand sash is hinged, probably so 
as to have a clear space at th e top. T he sash on the right 
is not divided. 

T he three steps show that the car is to be employed in 
a service similar to tha t of steam roads. The number of 
headlights appears to be a little extravagant, but they are 
used in a system of signals, so that this can hardly be 
criticised. As the car has iron sills, and as they are car­
ried through to the buffers, the structure is admirably 1 

strong. The center of the buffers comes on a line with the 
tenter of the sills, so that all strains are transmitted in 
straight lines. 

•• 
Power Station Improvements at Kansas _City 

The new power plant of the l\'l etropolitan Street Rail­
way Company at Kansas City, Mo., and located at Eigh­
teenth and O live streets, will be in operation in about two 
weeks. Two rotary converters of 750 kw each are being 
put in , and will be driven by the 2000-hp engine that drove 
th e old E ighteenth Street cable before the line was changed 
to electricity. T he converters will be used, for the present, 
as direct-current generators, delivering 1300 amp at 575 
volts. When the new high-tension plant that this com­
pany is building is completed this station will be used as · 
a sub-station. The converters will then be put to the work 
they are designed to do. Rope transmission will be used. 
The fly-wheel is 24 ft. in diameter, the pulley being 66 ins. 
The distance between centers 30 ft., and there is consider­
able speculation among engineers as to whether or not the 
rope transmission will work under such circumstances. 
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Progress in Street Railway Track Construction 

BY CH ARLES S. BUTTS, C. E. 

In the early days, when street ra il roading was in its in­
fancy, the rail adopted was a flat or t ram rail, weighing 
about 30 lbs. per yard, in 20-ft. to 30-ft. lengths. This rail 
did not have any fish-plates, but was spiked to 6-in. x 6-in. 
stringers, 12 ft. to 16 ft. long and <lapped at the ends. The 
spikes used were ¾ in. x 3½ ins., and were countersunk 
into the fl ange, the rail was kept 1.0 gage by cross stringers 
every IO ft. or 12 ft. , <lapped and nailed to the rail stringers. 
The ballast under thi s track was an unknown quantity, 
mostly mud . W hile this rail has g iven way to the girder 
rail , it is still in daily use in portable cross-overs, and was 
a short time used on bridg es and fo r car-house entrances. 

This rail was replaced by what was then thought to be a 
substantial and permanent construct ion, which consisted 
of girder rail s weighin g 38, 45 and 52 lbs. per yard. These 
rail s were laid on 4-in. x 6-in . x 6-ft. oak ties, spaced from 
4 ft. to 6 ft.apart and spiked direct to th e t ie with ~-in. x 3½ 
in. spikes. T he ballast used was a combination of rock, gravel 
and dirt , mostly the latt er. As the depth of these rails was 
only 3½ ins. to 4 ins., no room was left for any kind of im­
provement except boulders. vVli ep thi s rail was used in 
paved streets, the ti es were lowered and a 4-in . cast-steel 
or malleabl e iron chair was used, thus giving from 7 ins. to 
8 ins. for the pavement required by city ordinances and 
franchises; these chairs had lugs or clamps which held the 
base of the rail tight and were spiked to the ties. The fish­
plates used were 4-holes, with a §-in . x 3½-in. bolt. 

When the horse lines were changed to electric, most of 
the 38-lb., 45-lb. and 52-lb. ra ils were left in and bonded 
with copper wire, and very often iron wire, and an extra ,S­
in. x 7-in. x 7-ft. tie was placed between those already in. T he 
track being then resurfaced was considered in good condi­
tion to withstand the weight of the single-truck electric 
cars. It soon developed, however, that the increased 
weight and speed of these cars made it necessary to raise 
and retamp the joints. When the chair construction was 
used it was very difficult to keep the track from spread ing. 
as the chairs woul d cut into the ties, the spikes would loosen 
and come out, and the inefficiency of the light rail and bad 
bonds fo carrv the return current soon showed itself in the 
spike holes in- the chai rs and at the points where the chairs 
came in contact with the rail. After repeated efforts to 
keep the track to gage a ti e-rod was used every 10 ft. or 12 
ft. , which gave sati sfaction . W hen this ra il was taken off 
of a trunk line it was often considered good enough for an 
extension on the subu rban encl of another line . When 
taken up and relaid, hm-vever, this rai l g-ave much less satis­
fac tion than it did in the trunk line. It had a bad camber 
in it th at coul d be taken out only with a rai l bender or by 
rerolling. · \Vith such conditions low joints were inevitable. 

T he trunk lines were then given a 6-in. , 70-lb. to 78-lb. 
rail , in 30-ft. lengths, laid sometimes with broken, and 
again with even joints; 6-in. x 8-in. x 8-ft. oak ties were 
used, spaced from 2 ft. to 2 ft. 6 ins. centers; brace tie-plates 
were installed, put on every third or fourth tie; 6-hol e fish­
plates, with ¾-in. x 3½-in. bolts and 9-16-in. x 5½-in . spikes 
were used, and were bonded with copper wire. The ballast 
consisted of gravel or rock, and in most cases whatever ma­
terial was fou nd in the old track was used for tamping and 
refill ing, and when the t rack was relaid it had, in many 
cases, to be lowered to fit the g rade established by the city. 
The joints of this rail have given almost as much trouble 
to maintain as with the lighter sections, and after many at­
tempts it is found necessary to adopt for it some substantial 
rail-joint , or weld the joints. 

In the early days the street railway company, when it 

did its own paving, did not think it necessary to use a con­
crete substructure. The result was that the pavement be­
tween the ties would sink, and the location of the ti es could 
be told from the consequent depressions. At present con­
crete is recognized as very desirable as a foundation for 
pavements in the tracks. 

The foregoing sections are now giving way to the 9-in., 
90-lb. to95-lb.,60-ft. length raii. This rail was and is yet being 
laid, similar to the 6-in. and 7-in . construction, only in 
many cases tie-rods are used instead of tie-plates, the rail 
being spiked direct to the ties. The angle-bars used are 
8-hole and 12-hole, with 1-in . x 3{-in. bolts . It would 
hardly seem possible when laying this track upon oak ties 
ballasted with rock that a joint would ever go clown, but 
time has developed a drop of perhaps 1-32 in. to 1-16 in. in 
the ball of the rail. This can be noticed both by riding 
over the rai l and also by examination. It will also be 
found that the fish-plate has a depression corresponding to 
the ball of rail, and that the ties are cut. These conditions 
take time to develop, but if not looked after, the same joint 
problems developed in the 6-in . rc1il will be apparent in the 
9-in. rai l. T he renewal of oak tie~ in improved streets has 
been a very expensive feature of the maintenance, and has 
brought about the adoption, to a· certain extent, of the steel 
tie, wh ich, when concreted and held to gage with tie-rods, 
has given fair results. For this service old rails, cut to 
the proper length to act as tie-rods, are most useful. As 
this can be clone on the ground it saves the transportation 
of the old rail to the yards to wait there for the highest 
price paid for old rail, and in many cases to be moved sev­
eral times to make room for some improvement or other. 

This old ra il , of whc1.tever section it may be, can be cut 
into 8 ft. lengths. turned base up and clamped or bolted to 
the base of the 9-in . rail. A small tie, 4 ins. x 6 ins. x 6 ft., 
is used very often to gage and line the track on. The rail 
tie can be spaced eve ry 8 ft. or 10 ft. with the small 4-in. x 
6-in. tie everv IO ft. or 12 ft. A tie-rod is also used in the 
'vVeb of the r~il to keep the track to gage. Care should be 
taken to see that all the· four nuts are tight. A space I 5 ins. 
wide and 8 ins. deep should be concreted under each rail, 
usin g a good hydraulic cement; the space between the rails 
should be concreted to suit the kind of pavement to be 
used, and that between the web and outside of ball and 
fla nge should be filled with a clean cement and sand, thus 
leaving no space fo r water between the pavement and rail. 
T he joints of this construction 2.re held in place prepara­
tory to welding by a small plate with two bolts, which are 
taken off when the rai l is welded. 

Two methods of track welding are in use, the cast weld 
and the electric weld, both of which are extensively em­
ployed. As the life of a rail depends upon the perfection of 
the joint, great care should be taken in making it. The best 
pussible trackmen should have charge of this part of the 
construction. The problem of expansion and contraction, 
while not entirely solved, has hy experience become so 
understood that the breaking of welded joints has been 
greatly lessened. When welds break some com­
panies cut them out and fit in tight joints. This, if 
done for several winters, stops the breakage. While the 
heat of summer does not seem to effect the rail, the writer 
is, nevertheless, of the opinion that it not only pushes the 
crossings and special work out of line , but has a tendency 
to widen the gage. In his own work the writer has les­
sened these objections by the use of an expansion joint 
every 300 ft. or 400 ft. As this joint provides for the ex­
pansion and contraction it should have exceptional care. 

As I have shown that the ordinary fish-plate will not 
hold up under the heavy load of a modern car, a continu­
ous rail-joint, with expansion holes in the plates, or a con-
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· struction equally as substantial must be adopted, at least 
until time and experience develop its weak places and sug­
gests a change. In thi s as well as other classes of perma­
nent construction care should be taken to obtain th e proper 
lines and established grades of the street, so that when 
the streets are improved the track will not have to be 
disturbed. 

The next, and one of the most important items in the 
operation of the road, is the location and class oi special 
work. In the earl y stages of special work, like that of the 
main track , light rail s were used of the same section that 
was in the track. This construction was called at that time 
"built-up work,'' as th e rai ls were bolted together with 
angle-bars. The same rails in many cases also answered 
fo r curves with a riveted guard ; in oth er cases a g uard 
rai l was used. These curve rail s were also sometimes of 
cas t iron in 8-ft. lengths; \\'hil e there was very littl e trouble 
in maintaining this class of work under horse-ca1· travel it 
soon gave place, under electric traction, to heavier ra il. 
The use of the electri c cars also soon showed that buil t- up 
construction was insufficient in strength for city service. 
R alizing that bolts mu st , as far as possible, be taken out 
of crossings and special work, frogs , switches and mates, 
manufactu re rs introduced .the guarantee work, wh ich is 
now very extensively used, and should take the place of ail 
l,ui lt-up work. 

It is bad policy to renew three or four frogs at a time in 
a piece of special work , to get a few more 
months' wear out of the balance of the pecial 
" ork . 1 t would be bctll'.r to endure the bad 
frogs a little longer, then renew the total work with the 
be!,,t possible hard center work, which is made of 6-in . to 
~-in . rail. A mistake has also been ·made in several cities 
in \Vclding the main track to the special work, the effect of 
\\'hich ·was to pull the spec ial work to pieces. Since it has 
become necessary to discarq bolts in crossings and frogs 
in special work, ca re should be taken by the manufacturers 
and those ordering special work to have as few joints as 
are requi1·ed in order to make the pieces convenient to 
handle, and these joints sh c., uld be provided with some 
good rai l-joi nt. Care should also be taken to have the 
best possible work on the combination joints, as in the 
main line this work mu st be of the best concrete con­
struction. T he unbroken mai n line cross-overs and special 
work, which have also been used extensively, have been 
removed in most c1t1es, not that they are not 
sa ti sfactory, but they have bcen obj ected to by th e city 
administration and th e driving public. 

1n a characteri stic track report , made by th e writer, of 
a large system, the word standard p1·esente<l itself very iorci­
bly. ln the early clays of street railroading everybody wanted 
a fra nchise, and to look back over the different companies 
that have consolidated into . one large system one is 
tempted to say that it did not require much tal ent to obtain 
a franchise. These independent companies, each with 
their different ideas , have complicated the constrnction of 
the ordinary consolidated city road into a "Chinese pnz­
zle." Each road ,vas th en small enough in itself to be thor­
oughly understood by its managers, but when consolida­
tion took place and the records were turned over, little or 
nothing was known of the track construction, each road 
having its records in the memories of its track foremen 
and roadmasters. Some of these men remain in the serv­
ice, while others find other employment; hence with no 
records, and with the men with memories gone, little is 
knovm about the track , its condit ion o r life until it falls to 
pieces. The only thing left to do is get all the possible data 
that can be secnred, and make it UQ into a characteristic 
report, showing the location and kind of rail, then adopt 

the best possible 9-in. concrete construction and let 
"Standard" be th e motto. In a few years no records will be 
needed except as to "when laid." A change of manage­
ment should not change the class of construction if it is 
first class; if not, a few additions along the same lines for 
betterment would not change the general policy. 

In the case of cable roads, which are rapidly g iving way 
to elec tric, great care and study shou ld be given the possi­
bili ty of conversion into underground electric. T he only 
obj ection is the di stance between the tracks, which in some 
cities is only 4 ft. This, while wide enough for cable cars, 
is too narrow for electric, so tha~ in many cases the cable 
conduits have to be pulled up 111 consequence. 

L eaving the city road now we take up interurban roads. 
These roads, if worth building at all, are worth building 
right, as the most important item with a prospective in­
vestor is cost of maintenance for a few years. Hence the 
first cost should be a secondary considerat10n, and the best 
possible grades and lines obtained to get high speed. 
Great care should be taken with drainage, as goodness in a 
roadbed depends upon how dry it is kept. Steel girder 
bridges on concrete or stone abutments should be used for 
large streams and small arch concrete culverts fo r smaller 
streams. The track should be laid with 60-lb. to So-lb. 
A . S. C. E . T-rail in 60-ft. lengths, with broken and sus­
pended joints on 6-in. x 8-in. x 8-ft. white oak ties. A con­
tinuous rail-j oint should be emplnyed, and a good steel tie­
plate on every tie . The wire bond has g iven way to a 
concealed bond, not because the former was unsatisfactory, 
but because it was too handy for the junk dealer. E special 
care should be taken in surfacing and lining th e track. 
Rock or river gravel should be used to the depth of 6 ins . 
to 8 ins., and filled up to the top of the rai l in the center 
of the track and to the top of the tie at the rai l lines; this 
affords not only weight, but gives good drainage. The 
roadbed should always be graded for double track, and the 
track laid on one side. ·when single track is built, all turn­
outs should be on one side and in place for double tracK, 
and the leads to these turnouts should be spring-split 
switches and spring frogs, giving the main line an open 
and unbroken track. 

•• 
Notes on Wheel Wear 

The fo llowing are some notes in regard to twenty wheels 
by one maker, taken from the cars of one of our large 
street railway systems. The wheels were all worn out, and 
had made a total of 810,000 miles in round numbers. The 
lowest mileage made by any one vvheel in the lot was 
17.600 mi les. T he best wheel made 64,300 miles . T he 
average life was a small fracti on over 40,000 miles. Si x 
of the wheels made less than 30,000 miles, and were prob­
ably th ro\\'n out fo r bad flat s. E leven wh eels made over 
40,000 ·miles, and five wheels went up above 50,000 miles. 
There were two that exceeded 6o,ooo miles . Skidding and 
breakage on bad crossings had much to do with the fail­
ure of many of these wheels. Grooved rai ls, special work, 
and crossings where wheels have to run on their fl ang es 
may be credited with a large share of the broken or chipped 
flanges . 

The percentage of breakage is very uneven. Out of 
one lot taken off it averaged ?½ per cent , whil e in anoth er 
lot from the same road it was 2½ per cent. 

It might be said in explanation of this record that the 
system is of the most extensive in the Eastern States and 
includes both city, suburban and interurban lines . Both 
single and double-truck cars are used, but the latter are in 
the majority. T he road has a considerable number of 
steep grades. 
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CORRESPONDENCE 

Better Cast-Iron Car Wheels 

New York, Jan. 18, 1902. 

EDITORS STREET R AILWAY J OURNAL: 

T he opinion prevails among those connected with our 
larger street railway systems, and especially among those 
who are using grooved rail s, that the limit of the cast-iron 
wheel has been reached in strength and durability, at least 
with present weig hts and sections. There are many facts 
to support this belief, and for this reason railway men are 
looking fo r some new material. Better cast-iron wheels 
can be made. l\Iost of the scientific manufacturers of the 
country are ready to produce them, but not at the price per 
pound of sash weig hts. Such wheels wou ld also be heavier 
than those at present employed. 

W hen the railway man asks for a stronger or better 
wheel, the maker has to reply that the present forms are 
wrong and that the wheels are too light. The idea of a 
more durable or stronger wheel for more money does 
not once come up. The wheel maker knows it would be 
useless to present such a proposition. The roads want 
stronger wheels and they would like to have them last 
longer, but because they are of cast iron, the idea of in­
creasing the price is not to be entertained. 

So long as the question of first cost is to govern the 
wheel question there is little hope for improvement. At 
least the manufa cturers of cast-iron wheels have no incen­
tive to improve their product. Railway men may ask for 
stronger metal and more durable flanges, but these cannot 
be had at present prices. 

The question may be asked, how m uch improvement is 
possible in cast-iron wheels? T his is somewhat difficult 
to answer. There has been a very general increase in dura­
bility of wheels during the last half-dozen years. Guaran­
tees have been steadily ri sing from 25,000 miles to perhaps 
40,000 miles, the mileage depending upon the road, the 
speed, the service, and the skill of the purchasing agent. 
O n some roads in 1895 the average wear ·of a wheel did not 
exceed 15,000 miles. The increase in mileage has largely 
been due to the g reater skill and care in the process of 
manufacture. To make a better wheel to-day will call for 
a considerably increased cost of metal, and a greater quan­
tity. Some railway whims will have to be abandoned. 
Men who are fond of falling back on their "experience" 
will have to allow the wheel maker to do some things they 
<lo not approve. And in the end, the new stronger, heav­
ier , and more durable wheel will cost a great deal more 
money. 

T hat a better wheel is possible is shown by the experi­
ence of the steam roads. When the 100,000 lbs. capacity 
cars we re first introduced some roads had trouble with the 
flanges. I t was said that 135,000 lbs., the total load on the 
eight wheels, was too g reat for cast iron, and that the heavy 
cars would require steel wheels. Others having more 
knowledge of cast iron thought differently. Special wheels 
were m ade fo r some of the roads using these heavy cars, 
and complaints about broken flanges ceased. Comparing 
the section of one of these heavy wheels with those of an 
ordinary eight-wheel street car, there seems to be an enor­
mous difference. But this is not so great when we con­
sider that the load on one set of wheels may be 135,000 

lbs., or possibly more, and on the other 25,000 or per­
haps 30,000 lbs. The heavy load may run 40 or even 50 

miles per hour, while the street car does not often exceed 
25. 

w. L. WRIGHT. 

The Construction of Non-Combustible Cars 

JACKSON AND SHARP COMPANY 
OPERA TED BY AMERICAN CAR AND FOUNDRY COMP ANY 

Wilmington, Del., Jan. 20, 1902. 

EDITORS STREET RAILWAY JOURNAL : 

In connection with the question of constructing non­
combustible car bodies for motor service for electric trac­
tion, probably the remedy here is one for the electrical 
engineer rather than the car builder to apply. However, 
there are certainly no very considerable difficulties in mak­
ing the present type of motor car body less combustible, 
providing there is not too much regard necessary to the 
weight of the car. 

The question raised seems to be readily divisible into 
two parts-one, that of rendering a car approximately in­
combustible under ordinary service conditions, and the 
other in case of accident. The latter presents the greater 
difficulty unless, perhaps, the electrical equipment can be 
so arranged as to be automatically controlled. 

For service conditions it would probably be sufficient 
if the under side of the car bottom is protected. 

CHARLES s. GAWTHROP. 

•• 
Replacing a Derailed Car 

Brooklyn, N. Y., Jan. 12, 1901. 

EDITORS STREET RAILWAY JOURNAL: 

I was recently a witness of an ingenious method of replac­
ing a derailed car in this city, and as the method adopted 
might prove applicable elsewhere, I will describe the plan 
employed. The car was derailed on Washington Street ( see 
enclosed sketch), and was equipped with maximum traction 
trucks. The rear truck left the , 

,'f 
rails soon after the car had passed 
the switch of a track extending in­
to Concord Street, and when I 
saw thecarthefront truck was on 
the t rack, while the rear truck 
was between the two tracks, both 

• I 
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in the position shown by solid lines in the sketch. As will be 
seen, the front encl of the car projected over the up track, 
stopping traffic on both lines, and as ·washington Street 
is one of the main thoroughfares to the Bridge, a general 
block of cars on that street was imminent. 

Fortunately, the switchman stationed at the corner of 
Washington and Concord Streets immediately suggested a 
quick method of putting the car back on the track, which 
was immediately adopted. A line was connected to the back 
of the frame of the forward truck, and the other encl was 
attached to the back of a car which was standing on Con­
cord Street. Both cars were started up and the derailed car 
soon took the position shown as dotted in the sketch. The 
line was then attached to the forward end of the derailed 
truck and the front wheels were dragged on to the track. 
The whole operation took only a few minutes, and while it 
may not have been particularly beneficial to the wheels of 
the derailed truck, it avoided a blockade, which was the 
principal object sought. J. D. YATES. 
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A correspondent, in a communication published else­
where in this issue, call s attention to the greater demands 
made upon car-wheels than five years ago, and the im­
portance of heavier wheels. There is no doubt that with 
the greater length of our street railway systems, the larger 
cars which are in use and the more rapid service, the wear 
of car-wheels is increasing, and the cost of replacing them 
is becoming an important item in railway management. 
The actual size of this item of expense is not so much a 
source of trouble as the fact. that it is constantly growing. 
During the last half-dozen years there have been attempts 
made along several distinct lines to reduce the expense of 
replacing wheels. The favorite and apparently the most 
successful one has been to make closer bargains with the 
wheel manufacturers. It has not always been possible to 
obtain a reduction in prices, but by making the terms of the 
guarantee a little harder, or the mileage a little longer, the 
result has been attained. More mileage for a given amount 
of money has been looked upon by street railway managers 
with a great deal of satisfaction. This has been gratifying 

to the superintendent, but has hardly cheered the wheel 
maker. The latter has been pushed about as far as it is 
possible to go in making good wheels at low prices. 

Great variations have taken place in the forms of con­
tracts within the last decade. Once makers guaranteed 
the mileage of the wheels and allowed the railway com­
pany to record, or quite as often to guess, how far the 
wheels ran. That system lasted a surprisingly long time. 
In the end it was more than the manufacturer could stand. 
After that some roads demanded that the wheel maker 
should replace the wheels which failed to make the guar­
anteed mileage, and also pay for taking off the old and put­
ting on the new. This was rather too much in favor of the 
road, especially as the mileage demanded was continually 
made greater. One of the next forms was that a lot, say 
100 wheels, should make a certain number of miles. Then 
the wheel maker got the advantage of every wheel which 
made· more than the average mileage. He only replaced 
wheels in case the total mileage of all the wheels was less 
than the guarantee. The. short lives of thirty or forty 
wheels might be more than made up by the wear of the 
others. This system gave the man who could make good 
wheels an opportunity to obtain a reward for his skill. The 
rai lway companies were not satisfied with this, and asked 
t'o have every wheel come up to the average guaranteed. 

This form of contract is equivalent to another cut in 
prices. The company gets more mileage for its money than 
before. To illustrate, we may take a case from actual prac­
tice. Three or four years ago a road purchased a lot of 
forty wheels, of which thirty-eight were received and put 
111 service. When the whole lot had been removed it was 
found that eight of these wheels had made less than the 
40,000 miles which had been guaranteed. They had, how­
ever, averaged 82-½ per cent of the required mileage, falling 
short 7000 miles each. U nder the individual wheel guar­
antee all of these wheels \\'Ould have to be replaced , and 
the road would have been the gainer on the whole lot to the 
extent of about 264,000 miles. As it was there was no re­
placement of wheels. T he contract called for an average 
of 40,000 on the whole lot, and as they made about I ,700,-

000 miles altogether, as against the 1 ,520,000 which had 
been guaranteed, it was a very fair proposition for the com­
pany. It has not always turned out so favorably for both 
parties. On another road a lot of twenty wheels at about 
the same guarantee all fell short. The average mileage 
was but 2--1-,600. As all the wheels would have to be re­
placed unde~ the contract, the road was probably a gainer in 
the mileage by perhaps 80,000 miles. Under the general 
guarantee, probably thirteen wheels would run long enough 
to make the required 80,000 miles called for without any 
surplus. The road would be out, and the wheel maker­
well, he would save five poor wheels. 

The paper read by Dr. Cary T. Hutchinson at the 16oth 
meeting of the Arne-ican Institute of Electrical Engineers, 
and published in abstract elsewhere in this issue, bears the 
title, ''The Relation of Energy and Motive Capacity to 
Schedule Speed in the Moving of Trains by Electricity." 
This title is most attractive to the railway engineer and in­
tending reader; it holds out the prospect that in this paper 
will be found methods and data Vv-hich will be of assistance 
in surmounting some of the many difficulties which con­
front one in attacking problems in heavy electric traction. 
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Further encouragement to hope for something good and 
useful is contained in the running titl e to the paper, 
"Hutchinson on E lectric R ailway O peration ." At th e 
middle of th e first paragraph are references to F ig. r and 
Fig. 2 as illu strating the practical problem of train accel­
eration. Here the reader m eets wi th the first of the many 
surpri ses in thi s interes ting paper, fo r the author assumes 
straight line coasting and braking. In rough diagrams of 
speed curves it is common practice to use straight lines 
for coasting and braking; still , it is well known to all engi­
neers that these lines, in fact, are not straight. F urther­
more, neither in th ese diagrams nor elsewhere in th e pre­
liminary discussion is any account taken of the effect on 
train resistance of the composition of the train, th e changes 
in gradi ent and alignment of track, or even of th e effect of 
th e in ertia of th e rotating parts. Aga in , in the numerous 
calculations of economic acceleration and equi p1i1e11t, no 
consideration is given to service requirements, yet service 
requirements as to schedul e speeds, etc, are, in many cases, 
so important as to become actually cont rolling fact ors in 
the case, for the capacity to make or exceed schedule 
speeds is the very condition that determines the existence 
of a road in many cases. T he engineer is not usuall y con­
fronted with the problem of more or less completely de­
termining the kinematics of the movement of a point from 
rest to rest by a uniform positive and two uniform nega­
tive accelerations for respecti vely uniform periods of time 
and accomplishing in all cycl es uni fo rm di stances, and the 
solutions of such cases, however valuabl e from an educa­
tional standpoint , do not enable the enginee r successfu lly 
to specify the car or train movement and equipment 
adapted to perform actual service of certain requirement s 
over an actual track between stations which have been 
located from other considerations than those of pure kine­
matics. Two of the fina l conclu sions are certai nl y of a na­
ture to att ract wide att ention. T he first is that it will 
be impracticable for the ~ ew York Rapid Transit lin e 
to maintain it s proposed 35-mile per hour sc hed ule speed . 
on 7500 ft. average runs, and 15 second-s tation stops. The 
second is th at high initial accelerati on does not conduce, 
usuall y, to economi cal running. 

Some of the numerous tunnel systems which are now 
being either planned or in course of const ru ction in N cw 
York City will demand th e produ ction of elec tric locomo­
tives comparable in povver to th e strongest steam locomo­
tives. As a general rul e, th e multipl e-unit system is un­
doubtedly more desirable fo r use than th e electri c locomo­
tive for all cases of purely electri c traction , but with a 
mixed system, where it is necessary to hau l regular pas­
senger coaches through a tunnel, a standard machine of 
locomoti ve type mu st be produced. T he onl y existing 
elec tric _locomotives in thi s country whi ch at all m eet thi s 
demand are those employed on the Baltimore & O hi o Belt 
Line at Baltimore, and while it is t rue that th ese locomo­
tives are in dail y service, their success is onl y a success of 
past hi story, and would not be accepted as at all suitable 
to c_ope with the New York problems which arc at present 
under consideration. T he I:altimore locomotives were 
triumphs of engineering in their clay, but that clay is now 
nearly seven years past, a very long period in the history 
of electri c traction. T hat th e Baltimore & O hi o machines 
are wonderfully powerful no one contests, but thei r system 

of gearl ess motors and hand manipulated controllers, and 
th e ~rrangement of their heavy wi ring and parts is such 
that repairs of any kind are very formidable. Therefore, 
the question of what improvements mu st be made in a 
la rge electric locomotive, for improvements there must be, 
is of very great interest. The enormous weight of th~ 
heavy motors on the drivers of th e locomotives of the Bal­
timore & O hio type is not a disadvantage, in fact, on the 
slimy, sli ppery rai ls of the Bal timore tunnel it is necessary 
to use sand all th e way to prevent skidding. The· chief 
trouble lies in th e inaccessibility of the gearl ess motor used 
and the necessit y of dismant ling the whole locomotive 
when a motor is taken to pieces. This condition is so 
serious that it is alm ost a certainty that the next large lo­
comotives built for use in thi s cou ntry will contain gears. 
The ratio of reduction wi ll probably be very small , not over 
r.5 to r. T he lesser output per pound of the slow-speed 
motor is not in thi s case to be looked upon in the light of 
a disadvantage, and the greater radiat ing surface and heat 
inertia capacity fit it much better for railway work. 

Of two motors of equal horse-power, but widely dif­
ferent speeds, the smaller is sure to run the hott er, for wi th 
good design the losses of each are not in proportion to 
their radiating surface, and the larger machine , with its 
g reater abi li ty when overloaded to store up heat in its 
structure to be radiated at a more convenient time, has 
feat ures of value in intermittent work which cannot be 
overl ooked. It is not too mu ch to say that a locomotive 
equipped with high-speed motors would have to carry ex­
tra weight in order to have traction in proportion to its 
power. A locomotive which has a large excess of torque 
over that necessary to skid the wheels under the best pos­
sibl e tractive conditions that can occur in practice is not 
,rnrth sacrifi ci ng a si ngle feature of advantage to obtain. 
A locomotive is not like a passenger car, and radically 
new arrangements of its motors are therefore permi ssible. 
It is no longer necessa ry, for in. tance, to have the motors 
underneath the car floor if that should not seem advisable. 
In fact, it is a question of great importance whether it is 
not better to have them in an accessible and protected 
posit ion above the car floor, so that their commutators 
and bearings can receive the same careful care that is a f­
fo rded to rai lway generators of like capacity. Shelt ered 
from mud and du st a nd in full view of the motorman, they 
can be a most open type of design, thereby rapi dl y radiat­
ing any heat which they may acq uire and be easily acces­
sible at all ti mes for cleaning. Under constant inspection 
in this way troubles that occur wi ll be anticipated and pre­
vented, and the disabling of a large locomotive is a so much 
more se rious matter than the disab ling of an ordinary 
street car , that thi . co11 sideratinn shnuld weigh very 
heavily in the design of a new machine. The system of 
control will undoubtecl ly be one of the master type. The 
heavy contacts neces, ary in a large locomotive when em­
ployed on a hand controller cannot be operated with the 
necessary promptitude and precision, even when manipu ­
lated by an athlete of no mean abi li ty. T he locat ion of 
the sub-controller can then be placed with reference to 
convenience of wiring and repair only, and need not be 
located at the engi neer's station. It i's safe to say that 
when the heavy electri c locomotive has been as thoroughly 
standardized as has !lie lesser elec tric rai lway work, it will 
be a considerably different st n1ct urc from any electric trac­
tor now in use. 
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Alleged Dangers in Electric T raction 

The discussion on the subj ect of non-combustible cars 
for electric traction. star ted by Mr. \Vestinghouse's letter 
in the New York Tim es, and with which our readers are 
familiar through its republication in these columns, con­
tinues in the metropolitan press with u nabated vigor. T he 
subject is such an important one, and bearing so closely 
as it does on the practical value of electricity as a motive 
power compared with steam, we feel the further communi­
cations published elsewhere in thi:: issue on the subject will 
be of interest. 

The points in Mr. Westinghouse's communication 
which we think specially worth y of attention are the in­
dubitable facts that accidents of a serious character have 
occurred on electri c trains, and t!1at they are exposed like 
other trains to a chance of des truction by fire. These are 
facts that no one is disposed to dispute. Steam railroads 
have, through bit ter experience, fo r the most part given up 
the practice of fast running on a single track without safety 
precautions. T hat some electric lines have not lea rned this 
lesson is no argument against electric t raction . So far as 
we know, however , no recorded coll ision of electrically 
driven cars has caused a conflagration , which is an ordi­
nary result of collisions between ::team driven trains. W e 
feel quite justified in concluding, therefore, that electric 
traction is, upon the whole, sing ularl y effective in lessen­
ing the fi re r isk. In case of heavy electrical trains taking 
current from an unprotected third rail in close proximity 
to the track rails, the chance of starting a blaze is perhaps 
greater than in a trolley system, but here, as elsewhere, 
good construction averts danger so that we feel thor­
oug hly convinced that in the present state of the art electric 
trains are u niformly in far less clanger from fire than are 
steam trains. That the use of non-combustible cars 
would minimize what da nger there is seems altogether 
probable, but where there is one good reason fo r using 
such cars on electric t rains, there are several times that 
number for using them on steam t rains. 

We do not conceive that the question of multiple-unit 
trains versus locomotives has any substantial part in thi s 
controversy. The wiri ng of a multipl e-unit train can be 
made practically safe, and we have yet to hear of fir e on 
such a train due to defective wiring. O n the other hand, 
a London " underground tube" locomotive was destroyed 
the other day. 

T his whole discussion, however, is quite aside from th e 
main issue-the superior safety of electric traction in such 
cases as the Park Avenue tunnel. T his superiority is due 
to two distinct causes, either of them entirely adequate to 
justify the public in fo rbidding the furth er use of steam in 
that tunnel fo r all future time. F irst , the electric motor 
gives out neither poisonous fumes nor noxious smoke that 
obliterates danger signals. T he condition of affairs in that 
tunnel has long been notorious, and has been going from 
bad to worse fo r years. T here are times when a signal 
could not be seen two yards for th e smoke, and the wonder 
is that the recent horror 11as not been duplicated every 
month for ten years. T hat it has not been refl ects infinite 
credit on the man at the throttle. Merely for the comfort 
and health of the passengers the smoke nuisance should 
long ago have been abolished, even if such a step were not 
demanded by considerations of safety. 

Second, the use of electric traction g ives an opportunity 
for the use of the most com plete and perfect automatic 
safety devices , in addition to the ordinary sig nals. As 
readers of these columns know, the system in use on the 
Boston E levated is such that even should the operator of 
the car suddenly become disabled th e train would be 
brought to a stop at the next closed block. With electric 
traction a block signal system has the motive power di­
rectly under its control, and neith er failure of the motor­
man to heed a danger signal, nor failure of the brakes to 
work, need be an adequate excuse for a collision. 

Above Manhattan I sland there lies a splendid country, 
which has long been anathema fro m lack of rapid transit 
fac ilities. Viewed from the Palisades it seems a region 
fitted by nature to g ive New York the fairest suburbs in 
the world. But to the average New Yorker it is almost 
an unknown land. He is long-suffering beyond all meas­
ure in his tolerance of suburban transit fac ilities, but he 
draws the line at the tunnel. N ew York has grown across 
both rivers fa ster than it has grown across Spuyten Duyvel 
Creek . Ferries have no terrors fo r the commuter; he finds 
balm in New J ersey, and solace on L ong I sland; but go 
northward 111 the present condition of things he 
will not. 

The first great step toward the future g rowth of the 
metropolis is to g ive it modern rapid transit faciliti es up 
along the Hudson . In abolishing the use of steam loco­
motives in the tunnel, the logical move is the establishment 
of a fa st electric suburban service. T his means that subur­
ban t rains would come through the tunnel with their own 
motors, so that there would be no need of a g reat force of 
electric switching engines. The mult iple-unit system, as 
we have more than once pointed out , g ives wonderful fa­
cilities fo r such service, enabling th rough cars to be run to 
diverse and distant points. T he whole system of distribu­
tion should be laid out with such a development in view, 
so that the rapid transit of the metropolis could be co-or-

. dinated into a consistent whole. Very little is gained by 
half doing things, and any move less sweeping in its 
significance than this will mean work to be undone in the 
not distant future. 

\ Vhile the plans of the comp,:m y have not been made 
public we think that the whole matter will be treated, not 
in a small and partial way, but along big, broad lines that 
will lead to the greatest developments in electric traction 
that our country has yet seen . 

As to dangers peculiar to electric traction, or attending 
it in unusual degree, we attach litt le importance to them . 
The sole inherent danger is that of shock fro m the working 
conductors, which , with suitabl e precautions, may be ren­
dered negligible. As to the rest, th e careful and thorough 
construction that is necessary in any g reat and well 
ordered public enterprise will insure a freedom from dan­
ger quite complete as can ever be attained on a steam 
road. In addition, electric traction lends itself, as we have 
already pointed out, with remarkable facility to the applica­
tion of safety devices. Non-combustible cars, which have 
been the innocent cause of so extended a discussion, must 
be regarded as a useful contribution to g eneral railway 
practice irrespective of motive power . The enterprise of 
Mr. Yerkes will bring them into use in L ondon on so large 
a scale that their future can be trusted to take 
care of its~lf. 
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Construction Work on the Aurora, Elgin & Chicago 
Railway 

The A urora, E lgin & Chicago Railway, when com­
pleted, will proLaLly afford the best example of heavy 
hig h-speed electric railway work to be fou nd in the world. 
This road is being constructed from the Fifty-Second 
Avenue terminus of the Metropolitan \Vest Side Elevated 
Railway in the western edge of Chicago to \ Vheaton, and 
from there one branch nms southwest to Aurora , and the 
other branch northeast to E lgin. From F ifty-Second 

engineer , however, aside from the local situati on, is the 
solidity of the construction, and the high speed at which it 
is expected to operate trains in suburban service. In hi s 
statement Lefore the New York State Railroad Commi s­
sioners at the time of the New York & Portchester Rail­
,vay hearing 'vV. B. Potter, chief engineer of the Gen­
eral Electric Company, made th :: statement that the A u­
rora, E lgin & Chicago sch edul e speed was to be 40 miles 
per hour, inclnding stops, with the stations 3 miles apar t , 
th e cars weighing 40 tons, and this with a max imum speed 
of 65 mil es per hour. Thi s gin:s a general idea of th e 

MASONRY AND STEEL BRIDGE- AURORA, ELGIN & CHICAGO RAILWAY 

Avenue to E lmhnrst the line very nearly parallels the Chi­
cago Great W estern Railroad, and through Lombard, Glen 
Ellyn and \Vheaton parallels the Chicago & Northwestern 
Railway. The territory through which this line passes is 
an excellent one for suburban travel. Between Chicago 
and \ Vheaton the Chicago & N 01thwestern Railway gives 
the principal service at the present time. Between 

SOLI D MASONRY BRIDGE 

\Vheaton, which is the connty seat of Du Page County, 
and Aurora there is at present no direct line, though the 
Chicago & Northwestern Railvvay has an indirect line by 
way of Geneva. The accompanying map, showing the 
lines of the Aurora, Elgin & Chicago Railway under con­
strnction , and the territory through which it passes, will 
aid to an understanding of the situation . Between 
\Vheaton and Elgin and \1Vheato11 and Anrora th e country 
is without any large villages, thongh it is a thickl y settled 
and prodnct ive farming country all the ,vay. T he sy ll(li­
cate controlling this company has al so acqnired control of 
the electri c lines connect ing Aurora, Batavia, Geneva, St. 
Charles, E lgin and Carpentersvi:le. 

The chief interest in the ro,id to the electric railway 

sch edule which will probably be maintained when the road 
is completed. Of course, as a matter of fact, the location 
of stopping places will vary considerably from the figure 
given. In some places, as, for example, between Wheaton 
and Elgii1 , long runs can be made at maximum speed. The 
motor equ ipment is designed and guaranteed to maintain a 
car at a maximnm speed of 70 mi les per hour on the level 

I 5- FT MASONRY ARCH AND FILL 

at normal voltage on the third rail. To insu re this high 
speed the motor equipment will he very heavy, indeed th e 
heavies t yet pul on cars for thi s class oi se rvice . Each car 
will have four 125-hp General Electric motors. The: cars 
and trucks will fo ll ow M. C. n. standards qnite closely, 
The General E lectric multiple-unit or train-control sys­
tem is to Le pnt on all the cars. It is the intention to nm 
cars either singly or in trains. ] n case trains are made up 
consisting of as 111a11y as three ca rs, unc of these cars wi ll 
have no motors, otherwise eve ry axle on the train will 
have a motor. 

The track constrnction which is now going on is of the 
most thorough character ;ind leaves little doubt as to the 
pracl icability of attaining the high maximum speed con-
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templated. The cul ver ts and bridges are of a solidity 
which savors strong ly of E nglish steam rail road construc­
tion, as can be seen from the views of construction work 
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accompanying thi s articl e. \ Vherever possible the high­
way has been carri ed over o r under the road, and in doing 
this no makeshift construction has been employed, as the 
engravings testify . From Chicag o to Wheaton the line 

is to be double-tracked. From , v heaton to Elgin and to 
i\urora sing le-track lines are being built. However, on 
th e single track the sidings are of considerable length , to 
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avoid loss of time at the passing points. For example, be­
tween \Vheaton and Aurora there are abqut 2 miles of sid­
ing. The line is ballasted and graded throughout after the 
best steam road constn1ction . In som e places very deep 
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cuts and high fills have been necessa ry. T he track rails 
are 80 lbs. to the yard in 60-ft. lengths. 

located in the standard pos1t1011 -utside of the track rail s, 
as adopted by the elevated roads of Chicago and oth er 
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The road is to use the third rail, except in the towns of 
E lgin and Aurora, where it docs not rZm over a private 
right of way. The third rail is to be 100 lbs. to the yard, 

citi es. The condu ctivity afforded by this 1 oo-lb . section of 
T-rail will be suffi cient so that no copper direct-current 
feeders will be necessary. The power is to be transmitted 
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at 26,000 vol ts over three-phase lines supp lying sub-stations, 
located as shown on th e map . A ll these sub-stations will 
feed direct into the thi rd rail , wh ich will not be normally 
sectioned, but will be all ti ed together , so that the sub­
stations will assist each other. The power house is being 
built at Batavia on the Fox River, as indicated on the map. 
The plan of this power house is shown h erewith . A t first 
thre~ of the 1500-kw units will be install ed. From th e 
power house three three-phase, 26,000-volt aluminum feed 

in the country, and 50 ft. to 60 ft. in the towns through 
which th e road passes . 

The cars are being buil t by the K uhlman Company, of 
Cleveland, and the Niles Car & Manufac turing Company, 
of N iles, O hio, and will be finish ed in steam railroad style. 

A telephone despatching system is to be used, and the 
sub-station 's attendants will receive messages from the 
despatcher and deliver them to the train crews. This is 
similar to the system used on the Albany & Hudson Rail-

35-FT MASONRY ARCHES 

lines will be run out. The arrangement will be such as to 
g ive duplicate feed lines to most of the road. O ne line will 
run directly from the power house to sub-station I , at 
Aurora. From there to sub-station 2, at W arrenville, and 
then to sub-stations 3 and 4 on the main line. Another 

CUT AND HIGHWAY VIADUCT 

line will nm directly from the power house to the vVarren­
ville sub-station, where it will join the high-tension line 
fro m Aurora. A nother high-tension line running direct 
from the power house to sub-stat:on 5 will also run north­
west to feed sub-station 6, and will be continued east to 
sub-stat ions 3 and 4. Sub-stations 3 and 4 will, there­
fo re, be supplied from two high-tension lines, one of which 
comes from the power house by way of sub-station 5 and 
one by way of sub-station 2. T he high-tension lines, there­
fo re, practically form two loops, so that in case of a break 
anywhere on the high-tension lines current can be supplied 
from the other direction, except in case of sub-station 6, 
which fo r the present will have only one source of supply. 
The high-tension lines are to be run on poles 35 ft . to 40 ft. 

way. E rnest Gonzenbach , fo rmerly of the A lbany & 
Hudson Railway, is electrical engineer of the Aurora , 
E lg in & Chicago Railway. Charles J ones is chief engineer 
of the road, and to him is due much of the credit for the 
substantial engineering which is to be seen everywhere 
along the line. 

The road is being built by what is popularly known . as 

MASONRY AND STEEL CULVERT 

the l\Iandelbaum syndicate, of Cleveland , the officers being 
as fo llows: P resident B. Mah ler, Cleveland ; vice-presi­
dent , L J. vVolf, Cleveland; second vice-president, Will 
Chri sty, Cleveland; t reasurer, M . J .' Mandelbaum, Cleve­
land ; secretary, Edward D ickinson, Chicago; manager, F. 
B. Bicknell , Chicago. 

•• 
A disastrous explosion cif dynamite, used in the con­

struction of the Rapid T ransit T unnel in New York, oc­
curred on J an . 27 at the corner of Forty-first Street and 
Park Avenue. F ive persons were killed and a number 
were injured. T he responsibility for the accident is under 
investigation by the authorities. 
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An Attractive New England Street Railway Park 

BY H. S. KNOW L T ON 

Among the methods of creating street railway traffic 
which have fo und favor with operat ing companies recently 
few have become more specia lized than the development of 
the park business. F rom small picnic grounds, equipped 
with a few rickety and straggling seats in shady nooks on 
the shores of quiet ponds, the modern street ra il way parks 
have been evolved, vv ith their numerous devices for recrea­
tion and amusement. 

For a long time the net value of these parks was a debat­
able question; it was well known that they created a con­
siderable traffic , but many managers considered that the 
expense of their maintenance more than counterbalanced 
the benefit secured from them j g the direction of net re­
ceipts. W hatever may be the fac ts of the case in particular 
instances, there seems to be now no doubt that certainly fo r 
the majority of roads the street ra ilway park has been ac­
cepted as an impor tant facto r in the development of busi­
ness, and one which cannot be neglected if the full earn ing 
power of the proper ty is to be secured. 

In some respects it may be :,aid that the New England 
roads were in a particularly good position to establish and 
maintain park properties. In the first place , being in the 
older and more prosperous part of the country the leisure 
class is undoubtedly larger , hence the patronage g iven to 
parks is g reater than it might be in other sections of the 
country. Again the fact of the density of the population 
permits of the establishment of a park within easy riding 
distance of a larg e number of people, so that as a usual 
thing a park has not only one large city, but several to draw 
from, as well as many smaller communities. 

vf operating the park were about $3,000 in excess of the 
receipts, but the passenger fares resulting therefrom 
amounted to $35,000. 

T he park now comprises over 60 acres, mostly wooded 
land upon the lake shore. The lake is spring fed, is sur­
rounded by heavy groves, partly by open fi elcl s, and on its 

PARK RAILWAY STATION 

banks are many charming summer cottages . In the dis­
tance the Wanoosnocs and Wachusett Mountain are visible 
as a background. The lake itself covers about 94 acres. 
T he running time from Depot Square, Fitchburg, to the 
park is about fifteen minutes , over a line which is soon to 
be entirely double tracked. The approach to the park is 
on a gradual slope, the car passing into its domains amid 

VIEW OF TH EATER 

One of the most noted of these parks is located at W ha­
lom Lake, Mass., about 3¼ miles from Fitchburg, in the 
northern part of W orcester County. The city of F itch­
burg has a population of about 33,000, and is in close prox­
imity to the towns of Leominster , Shirley, Ayer, L unen­
burg and Lancaster, while the cities of W orcester and Clin­
ton, aggregating perhaps 150,000 people, are within easy 
access. T o satisfy a demand in a territory where public 
parks and amusement resorts were scarce, the F itchburg & 
Leominster Street R ailway Company purchased in 1893, or 
thereabouts, a tract of land of g reat natural beauty on the 
shores of Whalom L ake and developed it immeqiately. 
Tts success was instant, and under careful management and 
by liberal policy it has grnwn to be a resort of the most 
noteworthy character. fn the season of 1901, the expenses 

a fin e grove of g iant pi nes standing in very thick clusters , 
bordered by whi te bi rches. In the center is a large open 
lawn, with numerous walks and flower beds, provided 
with cannas, perennial phlox , coleus and other bedding 
plants . An att ractive bandstand is located between the 
lawn and the lake. This is always available for bands or 
orchestras wh ich may accompany picnics. 

T he electric rai lway station is a neat building located on 
the loop track, which all cars traverse in passing through 
the park, and is bui lt of hard pine, with a finely shingled 
roof overhanging the platform. In rainy weather , cars 
may be boarded with the minimum discomfort, while the 
place makes a capital shelter. T he roof is suggestive of 
Swiss architecture, and is supported by ten vertical posts , 
into which are built a simple closed fence, which serves as a 
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backing for long seats inside the enclosure. Two cars can 
be loaded simultaneously and with ease from the platform, 
which is on the track level. There are four openings into 
the station. The building is entirely open to the air, re­
minding one of a kind of rectangular umbrella. A neat 
flagpol e surmounts the roof, and additional settees are pro­
vided without the enclosure. 

Fronting the lake and back of the lawn among the pines 
is the "\i\T halom Inn ," a combined assembly hall and cafe. 
The former is always available for r eunions, entertain­
ments, concerts or dances, without extra expense to the 
patrons. ·while no accommodations for other than tran­
sient daily patrons are provid~rl at the inn , there is a 
caterer constantly in charge, who furnish es sing le meals 
or elaborate party dinners upon reasonable notice. The 
sale of intoxicants is strictly prohibited in and about the 
company's property: The inn has two stories, a private 
dining-room, flat roof and excellent piazzas, the upper por­
tion being supported by gracefu l pillars. In the rear of the 
inn is a bowling alley, in a separate building, al so billiard 
and pool tables, a shuffle board and a shooting gallery. 
Ample room is provided for spectators, and an elevated 
platform is located at the front end, where ladies and chil­
dren can watch the games. The upper floor of this build­
ing is divided into parlors and waiting-room. On another 
side of the lawn is a photograph gallery, where tintypes 
are made by electric light. A large dancing pavilion is 

SCENE IN THE '' GRAND DUCHESS" 

situated near the inn , where a fee of five cents is charged 
for each set of dances. 

Near the station is a small emergency building supplied 

some open tracts laid out with 1·oads and walks. Rustic 
shelters occur at frequent intervals where small parti es may 
picni~ in retirement. In the center of this area is a deer 

CORNER OF THEATER 

park, which is the wildest glen at \i\Thalom. The enclosure 
is surrounded by a walk and crossed by a neat and effective 

foot and carriage bridge, designed by W. 
W. Sargent, super intendent of the Fitch­
burg & L eomin ster Street Railway Com­
pany, to whose untiring energy and en­
thusiastic perseverance much of the success 

· of the park is due. The bridge is con­
structed of rough logs with the natural bark 
left untouched, and its substantial appear­
ance is most pleasing. Four semi-circular 

_ bays, fitt ed with ·wooden seats , an excellent 
plank flo oring and conically rounded post 
tops compose th e striking feature of the 
bridge, which is backed by a superb mass of 
pine forest trees. Here are kept red deer, 
elk, a moose, bear, rabbits, pheasants, etc. 
Swings free to all are found throughout 
the grove, as well as picnic tables and 

rustic seats. N umerous church picnics from the 
towns within a radius of thirty miles are held 
here yearly. An information bmeau is available at the 

SCENE IN "RIP VAN WINKLE'' 

with a cot bed, long-distance telephone, bicycle checking 
racks, etc. No bicycle riding is allowed in the main grove, 
and teams are kept strictly out of the park, though ample 
faci lity is provided for tying horses in shady places. 

Beyond the grove is a large area of wooded land and 

emergency station, which is the company's branch office on 
the grounds. Special excursions to Whalom Lake are run 
on Saturdays in the summer time by the Boston & Maine 
Railroad. The season opens about May 30 and closes 
abot1t Labor Day. 
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On the lake shore is a large boathouse fin ely equipped 
with canoes, adirondacks, small and large rowboats. An 
attractive little steamer makes periodical trips about the 
lake, starting at the boathouse wharf, which extends well 
out into the water away from the canoe wharf. T he boat­
house is divided into a main shed and a two-story offi ce and 

- ·.,...: 
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VIEW IN DEER PARK 

house, having remarkably spacious doors and windows. 
The steamer is a new, commodious and well-kept launch, 
always run by experienced men. The park water supply 
is taken from a water tank behind the r estaurant , aft er be­
ing pumped there from the springy lake by an electric fo rce 
pump in the boathouse. A Y. M . C. A. boathouse, two­
stori ed, with a diving trestl e at one side, is al so located on 
the lake front. 

At anchor just off the boathouse pier is the famous 
crusier, " McKinley," so widely noticed when, as a t rolley 
gunboat, she was propelled through the streets of Fitch­
burg in the Presidential campaign of 1896. A t night she is 
briliantly lighted by various colored electric lamps. and 
near her is a raft from which fireworks are set off on special 
occasions, like the Fourth of July. With it s double turrets, 
stacks and white, armored-looking sides, 
the "cruiser" adds a picturesque feature to 
the lake front. 

Just beyond the g rove, in a deep bend, is 
a sandy, reckless beach, where a large bath­
house has been erected. It s most striking 
feature is a steep toboggan slide, 40 ft. in 
extreme h eight above the water, wh ere th e 
more venturesome bathers may descend 
with the swiftness of a train to the inviting 
waters of the lake, strike with a tremendous 
splash and ride nearl y IOO ft. ovei th e sur­
face before stopping. T he building is 140 
fee t long and conta ins seventy rooms, be­
sides a laundry, which is well equ ipped with 
quick drying machinery for suit s and 
towels. 

Probably the chief interest of Whalom P ark lies in it s 
magnificent open-air theater, completed in it s enlarged 
form in the spring of 1901. From ori g-inal entertainments 
in the line of fireworks, balloon ascensions and dog shows, 
the company has developed a theatrical business which 
earn ed $rn,ooo in twelve weeks n c 1901, based on produc­
tionsofli ght operas by a troupe of 1hirty people, on one of the 
best apr.oint~doutdoor stages in New E ngland. La~t season 

the operas given were : " Said Pasha," "Heart and Hand," 
"Boccaccio," "Maritana," "Girofle-Girofla," "Little Duke," 
" Rip Van W inkle," "Th ree Black Cloaks," "Fatinitza," 
" La Grande D uchess," "Claude Duval," and "Olivette." 
Admission is five cent s, with five cents additional for a re­
served seat . T he theater has a seating capacity of 3060, of 
which 1600 arc reserved, and 1460 unreserved seats. No 
orchestra is used, the score being played on a piano by the 
musical director. Auditorium and stage are open to the 

RUSTIC BR IDGE 
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air, but are covered with a magnificent rustic roof, sup­
port ed by pillars on its circumference, and two posts 
in the theater proper. T he auditorium is 144 feet in di­
ameter , 42 feet high to the center of the roo f, and has a 
floor made part of cement and part of wood. There a re 
only these two posts in the entire auditorium. They are 
So ft. from the stage. T he visual and acoustic effects are 
superb . T he stage is 50 ft. x 45 ft., ·with dre::,sing-room 
cabins of ample size on ei ther side, whil e the background 
is made up naturally by a beautiful fo rest of pines. T he 
lighting effects are produced by diffused light , and by 
skilfully arranged lens light s, usually arcs. Incandescent 
and arc lamps are found in the grove, and one of the hand­
somest illuminations ever produced was effec ted by the use 
of about 3000 Chinese lanterns hung from the pines. 

SCENE IN " SAID PASHA" 

The theater cost about $20,000, the wiring $3.000 and th e 
concrete floor ing $ I ,ooo. T he performances begin at 3 
p. m . and 8 p. m., and tickets for all regular attractions 
may be secured at the box office fo ur clays in advance. No 
smoking is permi tted in the reserved seat section. Each 
entertai nment lasts from one and one-half to two · hours. 
There is an entire change of attraction every week . or 
oft ener, and sometimes the programme is changed da ily. 
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The g reatest care is observed by the management to secure 
performances that shall not offend the most fastidious taste. 
Ladies are expected to remove their hats, and patrons may 
be called during acts just as in any city theater. 

:Merry-go-rounds and all attractions producing noise 
have been eliminated from the park. The theater roof 
offers thorough protection from the elements. T he theater 
lighting proper is done by 800 incandescent lamps and 6 
arcs controlled by a switch­
board in one of the dressing­
room cabins, where the man­
ager has complete oversight of 
every detai l of the perform­
ance. A t times 3800 incandescent 
lamps have been used on the s tage 
fo r decorative purposes, and the 
operat ic scenery produced has been 
most effective. It would be diffi­
cul t to find more elabo rate fittings 
in an out-door th eater. Th e out-

summer time, often ten or twelve cars leaving the park in 
close order. All cars are fitted with red-colored oil lamps 
on the rear vestibule, as a precaution against accident, in 
case the current is cut off. Rear-end collisions are thus re­
duced in possibility to a minimum. The motor equipment 
is composed mostly of two W estinghouse 38's per car. 
F ifty-eight motor cars with double equipment are operated -
hy the company, which owns about 25 miles of track, built 

side of the theater is surro unded by ~::;?<;:.;. }> ; 
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Mailing cards, with plenty of room 
for correspondence, bearing a fin e 
cut of the new theater , are g iven avvay at the ticket 
offices in \,Vhalom, Fitchburg or Leominster. A small 
paper , called the "vVhalom Breeze,'' is published by the 
company weekly during the season , and it contains views 
of the park, programmes of the operas, concerts, etc., time­
tables of the cars, and miscell aneous information about the 
progress of the park attractions, coming events, etc. It is 
an at tractive little publication, superior in tone and makeup 
to the average ci ty theater programme. 

The inn is under leased operation to \ V. E. \ i\Tood, whose 

TERMINAL STATI ON AT PARK 

success wi th the railway restaurants at Greenfield, North 
A dams, Troy, etc. , have made him widely known. The 
theater is operated by the street railway company, under 
direction of Superintendent Sargent , and the immediate 
personal suprevision of Mr. Edgar L a N yon, manager of 
the Cuming 's Theater, Fitchburg. who has had broad and 
varied experience as a theatrical manager throughout the 
U nited States. Mr. La Nyon is planning an ice palace and 
winter carnival for the winter of 1902-3. At present 
the company clears a large space on \ i\Thalom Lake fo r 
skating parties, and keeps an employee constantly on duty 
at the emergency station. The traffic is very heavy in the 

BATHING PAVILION 

of 60-lb. and 90-lb. g irder and T-rail; maximum grade, 7.3 
per cent. The power station is located in Fitchburg and 
has 1200 kw in vVestinghouse generators, 13 IO hp. in West­
inghouse engines, and 1200 hp in Dillon boilers. The offi­
cers of the company are: President , H . A. \ i\Tillis; vice­
president, H. I. Wall ace; secretary, C. T. Baker; treasurer, 
R. N. Wallis; auditor , E. Parker, and purchasing agent 
and superintendent, Wesley \V. Sargent. 

Mr. Sargent, the superintendent of the Fitchburg & 
Leominster , has had twenty-two years' practical experience 

in street ra ilway work , hav ing begun his career 
in 1880 with the L ynn & Doston on its Chelsea 
division . He was appointed to his present posi­
tion in 18E6, and is well known in th e country fo r 
his originality and energy in p!anning and op­
erat ing \ Vhalom Park, in addition to the routine 
duties imposed by the regular railway service. 

---... ♦-----

Recent Work of the Ohio Central Traction Co. 

T he O hio Central Traction Company, control 
of which was secured by th e Pomeroy-Mandel­
baum syndicate about :N'ov. r, has since that time 
completed its Crestline extension, and the road 
was put in operation on Chri stmas Day. W. E. 
Haycox, who was general manager of the road 
with the orig inal owners, has been retained in 
that capacity by the syndicate. The road runs on 
a private right of way fo r nearly its entire length. 
The company is g rading on the Mansfield exten­
sion from Crestline with a large force of teams, 

and if the weather continues fin e this work will be com­
pleted by the middl e of March. This part of the line will 
run over it private right of way from Mansfield to Crestline, 
and is almost an air line. Cars will probably b€ in opera­
tion to Mansfield by June r at the latest , which will give 
the company a run of 30 miles from Bucyrus, through 
Galion and Crestline to Mansfield, which distance will be 
covered in less than one hour and thirty minutes. The 
company's new cars are being built by the St. Louis Car 
Company. They are nearly 50 ft . long, are equipped with 
high-speed trucks of the St. Louis make, M. C. B. type, 
and are equipped with four 50-hp Lorain Steel motors. 
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Engagement of Employees in Birmingham 

The sys tem of engaging employees followed by the Birming ham 
Railway, Light & Power Company, of Birmingham, Ala., is very 
complete, and as a result the class of men employed on the system 
is of a very high grade. Through the courtesy of J. B. McClary, 
manager of the railway department of the company, several of 
the blanks required in the examination of conductors and motor­
men are presented herewith. Their method of use is as fo llows: 

The applicant is first interviewed by the manager, and if the 
latter is favorably impressed by his appearance and there is an 
opening for his services on the line, he is given a blank application 
for employment and an application for bond, as all motormen and 
conductors are under a bond for $500 for the faithful execution 
of their serv ices. This bond is taken out with one of the security 
companies. The application blank is g iven below, and is on a sin gle 
sheet of paper, with nota tion s for filing as indicated. He is then 
sent with a letter to tne company surgeon, who is requested to give 
the applicant a physical examination. This examination is some­
what similar to the one in use by the United States Army. If he 
success fully passes this examinat ion and the blanks filled out 
prove him to be desirable for an employee, he is given a letter to 
the despatcher of the divi sion to which he is assigned, requesting 
that he be trained for a motorman or a conductor. 

The active work of the new employee then begins. He is first 
put on to practice with an experienced man for twelve days, after 
which he is examined on the rule book and bulletin orders per­
taining to the division on which he has been training. If he suc­
cessfully passed this oral examination he is sent to the office of 
the manager and is obliged to pa ss a written examination on the 
duties of his new posi tion. These questions are printed in small 
books, which contain 142 ques tions for motormen and 123 ques­
tions for conductors, covering all . the general rules, bulletin orders 
and the handling of a car. The applicant is then subj ected to an 
oral examination by the superintendent of traffic. He is given a 
rating on a percentage basis for all of the examinations (as indi­
cated in the " Note" published at the end of the question sheet), 
and from the average thus obtained he is g iven a relative " rating," 
as comparated with other applicants. If this rating is satisfactory, 
that is, if he is successful in passing the several applicat ions, he is 
accepted as an employee, has a badge issued to him, and takes his 
place on the extra list, whence he gradually works his way up to a 
regular employee. 

All applicants must be over 21 and under 40 years of age, 5 ft. 
8½ inch es high, and must be able to see ½ -in. letters a distance of 
IO feet. They must be able to hear a watch tick with ei ther ear 
at arm's length. Their heart, lungs, liver and kidneys must be 
sound, and they must show a satisfactory vaccination scar. Ap­
plicants will not be accepted, also, who have a rupture or any 
deformity. 

The application for employment, which the employee has to fill 
out and sign fir st, is given below: 

APPLICATION FOR EMPLOYMENT. 
(To Accompany Application for Fidelity Bond.) 

Requirem ents. 
Applicants ar e required to pass a sa tisfactory examination in the followin g: 

Reading, wri t ing, arithmetic, map of the ci ty of Birmingham, ruies and 
regulations of the company, city ordinances referring to the department 
entered, all report forms used in the branch of the department entered, n 
practical knowledge of the operation of cars or other appliances to be used. 
The physical r equirements as passed upon by the company's surgeon are as 

follows: 
1. Age, twenty-one years to forty. 2. Standard height, 5 ft, 8 ins.; minimum 

he ight accepted, over 5 ft. 4½ ins. 3. Ability to see, with each eye, ½-in. 
letter s at a di stance of 10 ft . 

Note.-Applicants will n ot be accepted who have a ruptur e or an y de­
formity. Applicants must show a sati sfactory vaccination scar. 

Birmingham, Ala., 190 

BIRMINGHAM RAILWAY, LIGHT & POWER CO. , 
Gentlemen:-! hereby apply for a situation as , and if 

accepted, agree to faithfully observe all rules, regulations and in­
struction, to perform my work to the best of my ability, waiving 
all claims for damages by reason of any injury I may receive 
while in the service of this company. 

I. Full name 
2. Address 
3. How long have you resided in Birmingham? 
4. How many places of r esidence have you had in the last three 
years? 

5. Nationality 
6. Where were you born? 
7, If foreign born, how long since you were naturalized? 
8. Married or single. 
9. I s your wife living or boarding with you? 

10. At what age did yo u leave school? 
II. My age is years. 

12. Height feet 
13. Weight 
14. General health 
15. Are both your eyes in perfect condition? 
16. Is your hearin g perfect in both ears? 
17. Who is dependin g upon you for support? 
18. Color of your eyes 
19. Color of your hair 
20. Have you a trade? 

inches. 
pounds. 

21. In the following blanks state how you have been 
during the past ten years, whether employed or not: 

occupied 

In the Ser- ! At Under 
FROM T o vice of A s [Place [Name and Why 

[Name of [Nature of ·where Em• Present Did You 
------ Employer or Position or ploytcd or Address of Leave/ 
M 'nt h Yea, M'nth Year 

Corpora- Occupation] Located] Manager 
tion] or Supt. ] 

- -- ---- ~ -
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I have had in all year 's experience in the railway 
business. 
22. H ow long have you been out of employment? 
23. Reasons for leaving last situation 
24. Family resides at 
25. I s your li fe insured? 
26. Are you a mern ber of a benevolent association? 
27. Are you a member of a military company? 
28. Are you a member of any company or association , the rules of 

which would inte;fere with your work if employed by the Bir­
mingham R ailway, Light & Power Company? 

29. Have you ever had a fit? 
30. Have you ever faint ed? 
31. Do you know that while learning the road, and previous to 

taking charge of a car as an "Extra," you will receive no com­
pensation? 

32. D o you know that your retention in the service of the com­
pany wi ll be based upon your record with th e company? 

33. Were you ever arrested? 
34. Were you ever convicted of any crime ? 

I certify that th e above answers, I to 34 inclusive, are true and 
correct. 

Note.-It must be clearly understood by the applicant , previous to handing 
in this application, that the Birmingham Railway, Light & P ower Company 
considers the following sufficient cause for immediate dischar ge : 1. Intoxica• 
tion. 2. Dishonesty. 3. False statements, oral or written. 4. Gross ungentl e• 
manly conduct. 5. Disloyalty to the company. If after employin g the appJi. 
cant, it is di scovered by the company that any statemen ts m ad e by him in 
this application is false, it will be considered sufficient cause for his immediate 
discharge. 

Witness: 

Dated this day of 
Birmingham, Ala., 

Applicant. 
190 

190 

(BACK OF EMPLOYMENT BLANK.) 
BI R MINGHAM R AILWAY, LIGHT & POWER CO. , 

Gentl emen :-\Ve recommend Mr. 
est , reliable and skilful man for the position of 

Very truly yours, 

to be ·an hon-

Despatcher. 

Despatcher. 

Conductor. 

Motorman. 

Birmingham, Ala.. 190 

BIRMINGHAM RAILWAY, LIGHT & POWER CO., 
Gentlemen :-After investigating the applicant's answers (1 to 

34 inclusive), with the exception of those covered by th e com­
pany's surgeon's report . I find them to be true and correct, with 
the fo llowing exceptions: 

After investigating the reputation of the applicant I would re­
port the fo llowing: 

After go ing over the lines of the company with the applicant 
wh ile in charge of a car, I would state that his work is perfect, 
with the followi ng except ions: 

After a thoro ugh exa mination as to his ski ll and knowledge of 
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his work, knowledge of the rules and regulations o f the company, 
and knowledge of the road and its requirements, I consider that 
he is entitled to a standing of per cent in the records 
of the company. 
(Signed) 

Despatch er. 
Approved 

Manager Railway Department. 
The back of the application blank also contains the following 

file memoranda. 
Application No. 

; Address, 
; For position of 

Date, 
; Name, 

Relative standing 
on the list of applicants, 

Previous reputation, per cent, Sample of work 
per cent, Written or 

Physician's examination 
per cent, Accepted 

oral examination per cen t, 
per cent, Standing 

The medical examiner's certificate follows: 

MEDICAL EXAMINER'S CERTIFICATE 
1. Name, 
2. Address, 
3. Apparent age, 
4. H eight ( feet, inches), 
5. Weight, 
6. Color of hair, 
7. Color of eyes, 
8. General figure, 
9. Shape of chest, 
IO. Full in spiration (inches), 
11. Expiration (inches), 
12. Expan sion (inches) , 
13. Girth of abdom en (inches), 
14. I s heart action n ormal? 
15. \Vhat is pulse rate? 
16. I s respiration full and normal ? 
17. Has applicant piles? 
18. Has applicant fi stula? 
19. Has applicant varico se vein s? 
20. H as applicant any di sease of genital or urin ary organ s? 
21. Sight, right eye, 
22. L eft eye, 
23. H earing, right ear, 
24. L eft ear , 
25. H as applicant been succes5fully vaccinated ? 

GENE RAL PI-1 YSICAL CONDITIO:\' 

REQUIREMENTS 
( 1) Age 21 to 40 years; (2) standard height, 5 ft. 8 in s.; mini ­

mum h eight a·ccepted , 5 ft. 4½ in s.; (3) ab ility to see with each eye 
;/2- in. letters a di stance o f 10 fL ; (4) ability to hear a standard 
watch tick a t a rm's length with each ear; (5) good condition of 
heart, lungs, li ver, kidneys, etc. · 

NoTE.-Applicants will not be accepted who have a rupture or 
any deformity. Applicants must show a sat isfactory vaccination 
scar. 

CE RTI FICATE 

I, the undersigned, do hereby certify that the applicant herein 
mentioned is . . . . . . . . . . . . . . . . . . . . physically qualified for active 
duty as 

M. D. 

A s stated, after the period o f probation motormen are given a 
writ ten examination. T h e question s used, which are printed in a 
small book and ar e afterward placed on fil e. follow : 

EXAMINATION QUESTIONS FOR MOTORMEN. 

GENE RAL 

I. D escribe in a few words what you consider th ree main duties 
of motorman. 

2. Name the principal st reet s and avenues o f Birmingham on 
which the company operates cars. 

3. Name the suburban t owns reach ed by th e system of the Bir­
m ingham Railway, Light & Power Company. 

4. Describe the entire route of any two lines, by naming th e 
streets and avenues over which each line operates . 

5. Name in order every cross street or station on the line or 
lines on which you desire to work. 

6. State the time of arrival and departure of the principal pas­
senger trains from the Central Passenger S tation. 

7. S tate the location of the following : 
P ost Office. 
City Hall. 
Court H ouse 
Union P assenger Station. 
Hotel Hillman. 
Morris H otel. 
Metropolitan Hotel. 
F lo rence H ot el. 
T he Auditorium. 
J effer son Theater. 
St. Vincent's Hospital. 
8. M ention the principal things that a motorman should know 

about the city. 
9. W ho is held personally r esponsible for violation of city ordi­

nances ? 
IO. W hat a r e the requirem ents of the city on the foll~wing sub-

ject s: 
Stopping at st eam railroad tracks? 
Stopping at electric railroad tracks? 
P assing by stopped cars? · 
II. To who m sho uld you m ake complaint r egarding another em­

ployee? 
12. What is expected of an employee o ff duty, who witnesses 

an acciden t or any o ther m atter in which the company may be 
interested? 

13. W hat or de rs should a m otorman obey from a conductor? 
EQUIPMENT OF CARS 

14. What is it necessary for a motorman to d o in order to ascer ­
ta in , in a general way, if hi s car is in proper co ndition to tak e o ut 
on the road? 

15. In case a motorman fi nds that hi s car is not , in hi s judg­
ment , in proper condition to take out on th e road, what should 
h e do? 

16. Describe how you woul d turn on lamp ci rcuit of ca r. 
17. How would you turn on ar c h eadli ght ? 
18. Describe the proper way to start a ca r ; suppos ing it tak es 

fift een seconds, what part of th e tim e should be used on the differ­
ent poin ts? 

19. In starting and stoppin g cars how should brakes be used? 
20. \Vhat is the proper po sit ion of a motorma11 111 oper ating a 

ca r, and where sh oul d h is hands be? 
2 1. \Vhen should sand be u sed? 
22. W h en making a stop on slippery r a il s, h ow should sand b e 

used to prevent flat wheels? 
23. What is the difference between a ground and a sh ort-cir-

cuit? 
2-1-. H ow many runnin g points are th ere o n a K - 14 cont roller? 
25. For what are th ese run ning points inte nded? 
26. D escribe how you wo ul d cut out a motor. 
27. In running with four motor s, if one beco m es disabled, what 

should a motorman do? 
28. When and how shou ld a motor be reverse d? 

· 29. Suppose your con troll er should becom e unmanageable with 
current on, and you were not able to turn cylinder either fo rward 
o r backward, what would yo u do? 

30. D es cribe how you would put in a fuse. 
31. Explain in a general way the system o f air brakes in use 

by the company. 
32. In case air brake should fail to work, what should a motor­

man do to stop car? 
33. In case the brakes refuse to work, and trolley leaves the wire, 

what is the best method of stoppin g car ? 
34. I n stoppin g car , if wh eels slide, why is it n ecessary to re­

lease brake sligh tly, and then apply brake again g radually? 
35. W hy is it necessary fo r a m oto rman to watch the pressure 

gage o f an air brake? 
36. At what pr essure is gage set fo r ? 
37. Sh ould gage sh ow excess o f p ressure, what should a motor-

man do ? 
38. H ow would you apply ai r in case o f emer gency? 
39. Explain h ow to drain air fr o m th e air tank. 
40. Explai n in wh at pos ition you should bring handle of air 

brake just befor e car co mes to a stop. 
41. What is the pisto n travel of brake cylinder when brake 

shoes ar e properly adjust ed? 
42. What applicat io n of air is n ecessary in descending grades? 
43. O n which side of controller box is switch to cut out motor 

No. 1? 
44. Why should overhead switch not be thrown off while current 

is on? 
45. H ow many fus es should be used if a car is blowing them 

out befor e cutting mortor out? 
46. What would you do if a car has blown out two fuses while 

running on the last point? 
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47. In pulling trailers, if the draw-bar in either car should 
break, explain how you would replace the broken draw-bar. 

48. If car is stopped and you get s ignat to go ahead, but car 
refuses to move, what would be th e first thing you would do to 
find the trou hie? 

49. If you took a car out of house and found you could not move 
controller past five points, what would you do? 

50. What would you do if, in avoiding an accident or after an ac-
cident, your brakes became locked ? 

51. H ow can locking of brake-sho es be r elieved? 
52. What special caution should you use in closing a door? 
53. What should be done regarding running throu gh water? 
54. What effect has feeding car t oo fast? 
55. Sta te what you wo uld do in properly turning in your ca1: at 

the ca r house for the nig ht. 
56. Wh'at is a lightning arrester? 
57. If th e current is cut off from power station what sho uld a 

motorman do? 
58. What is the quickest and best method of st opping any elec­

trical trouble on car? 
OPERATION OF CA RS 

59. When are you expected to consult the bulletin board for 
new orders? 

60. M ention all blank forms which are t o he u sed by motorman. 
61. What blank form is filled out by motorman upon turning 

in car at house ? 
62. Na me the telephones of the company, stating who you 

would expect to r each by calling up each number. Also mention 
among these the company's physician's telephon e. 

63. \Vh en a line wagon, or workmen, are on th e track , how 
near should you approach and what precaution should you take ? 

64. Mention bell signals in use o n cars of th e co mpany, and 
what each means. 

65. After receiving signal, why is it well for a motorman to 
sound his gong several times before starting? 

66. What precautions should a motorman take in foggy 
weather? 

67. What special precautions should you take when handling 
extra or unscheduled cars? 

68. What precautions should you take before starting car, when 
conductor has got off to flag crossing? 

69. In crossing a steam railroad crossing, what are the least 
number of blocks which you should allow betw een an approach­
ing train and the crossing before attempting to cross? 

70. In case of the absence of a fl agman from any point at which 
a flagman is usually stationed, what should you do? 

71. Suppose you were flagged over a crossing when you, your­
self, did not consider it absolutely safe to cross, what would you 
do? 

72. What signals are used by steam r a il roads at crossings? 
73. H ow are street railroad crossings flagged? 
74. What are the rules regarding the proper places at which to 

stop a car? 
75. What clock of the company is considered st andard time for 

the regulation of your watch? 
76. What is the only excuse for running ahead of time? 
77. What is the proper way to throw a switch? 
78. What is the proper position of car at switches on single 

track? 
79. What are the rules in r egard to cars running on wrong 

track? 
80. When a car is not running on schedule time, or when two 

cars, each from different lines, are operated over the same track, 
what distance should be maintained from car ahead? 

81. After a blockade, and cars hav e b eco me bunched, how far 
should car just ahead of you proceed before you start your car, 
and why? 

82. What is th e round trip time o n each line of the co mpany? 
83. Name the runnin g time b etween different stations on each 

line. 
84. Name the speed allowable at.differ ent points. 
85. When a car is behind time, is a m otorman permitted to run 

his car at a different ra te of spe ed than if running on schedule 
time? 

86. How long are you suppo_sed to wait for an opposing tra in , 
after due time, at a mee ting point? 

87. Before going under a car to make repairs what preeau-
tions should you take? 

88. If headlight will not burn, what sho uld a m o torman do? 
8g. What should you do in case trolley wire should break' 
90. What precaution is necessary before couplin g cars? 
91. What vehicles have right of way over st reet car s ? 
92. What car of the company has right of way over all others ? 
93. In case of trouble with the wire, track or ca r s, delayin g cars, 

what would you do? 

94. Why should you never, under any conditions, back a car, to 
receive a passenger after running by him. 

95. What is expected of employees in case of obstruction to the 
service? 

96. If you saw or heard of a fire near the line, what would 
you do? 

97. If a fir e h ose was stretched across the track what would 
you do? 

98. In case of derailment or other blockade, if an officer of the 
company were not present, who should take charge of th e wurk 
of relieving it? 

99. If a conductor and m otorman have anything to say to each 
o ther, so that the motorman's attent ion will be distracted from 
hi s duty, what should be done ? 

100. How many cars should be on a bridge a t one time? 
IOI. A t what speed sho uld cars be run over bridges? 
ro2. What are the instructions of the company in r egard to 

avo iding accidents? 
ro3. Name all the duti es of a motorman in case of accident. 
104. Of what accidents it is n ecessary to make an oral as well 

as a written r eport, and to whom? 
ro5. By whom is the acci dent r epo rt made out, and to whom 

addressed ? 
ro6. Wh en, and to whom is it n ecessary to telephone informa­

tion of an acc ident, and what information should be g iven ? 
107. Name the o nly persons to whom you should g ive any in­

fo rmation if asked concerning an acciden t or the names of wit­
nesses. 

roS. \Vhat would yo u do in case of accident to a party injured 
n ot ve ry seriously , who r efu sed to give his name. How would 
you r eport same? 

ro9. vVhat a re the rules r elative to ejecting persons from car? 
1ro. What are the rules regarding the treatment of passengers? 
II I. \ Vhat are th e special rul es relating to colored passengers? 
112. When your car is crowded, o r due to go into house, or for 

any other reason, and yo u are not taking on passengers, what 
should you do when fla gged by persons desiring to take yo ur ca r? 

113. What a re th e rul es relative t o report ing fo r duty ? 
1,14. What are the rules relative to uniforms and badges? 
IIS. What constitutes a miss? 
u6. What is n ecessary to do before laying off? 
117. Under what circ umstances is it permissible to side-track 

a car, and what would 1t be nec essary to do? 
118. vVhat a re a moto rman's duti es when he turns his car over 

to another motorman? 
119. If summoned to jury duty, or called to court o n an accident 

case, or for any oth er purpo se whatever, what would you do ? 
120. Under what conditions, if any, a re passengers allowed to 

ride on the front platform? 
121. What a re the r equirements of the company in regard to 

an employee off duty, but wearing his badge or buttons: (1) as 
to conversation with a motorman o r conductor on duty; (2) as 
to occupying seats? 

122. Wh ere and when a r e employees allowed to smoke? 
123. What are the regulations of the company regarding the 

use of intoxicating liquors? 
124. Whom would yo u a llow to run your car while you are in 

charge of it, and under what conditions? 
125. What precautions should a motorman take if it is at any 

'time n ecessary for both the conductor and m otorman to leave 
their car? 

126. What are the principal points at which the speed of cars 
should be modera ted? 

127. \Vhat are the rules r elative to passing cars at cross-overs 
and switches, when your car is running against th e switch point? 

128. When current is cut off at pow er station, what wo uld be the 
o bj ec t in a mo torman's stopping his car a t· once, a nd not proceed ­
ing until current is turned on again, even if he could coast down 
grade? 

129. How long after current comes on, supposing it has been off. 
would you wait before startinr up? 

130. At what points should current be thrown off? 
131. What are th e principal points at which espec ia l watchfu l­

ness is necessary on th e part of the motorman? 
132. When you see a small child , unaccompani ed on the stree t. 

what should you do? 
133. Under what circumstances are you allowed to look back 

in car? 
134. At what points should a motorman rin g his gong, and 

where sh ould it n ot be run g ? 
135. What are the rules of the company regarding lo st articles ? 
136. Wh at information would you g ive, should a person make 

inquiries o f you regarding a lo st articl e ? 
137. Under what conditi ons should both headlights be allowed 

to burn? 
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138. ·whose duty is it to see that headlights are burning at 
proper times? 

139. What would you do if your car should become unmanage­
able going down hill? 

140. How should a car be run, in ascending grade, when track 
is slippery? 

141. Where do you lower guard on open cars. 
142. Within what distance can a motor car running at full speed 

be stopped on a level track, when the track is in average condi­
tion? On a down grade? 

The cover contains a place for the name, date and line, and on 
the inside of the first cover is the following notice and form for 
recording name, date, standing, etc. 

The applicant is required to answer sud1 questions in reading, 
wri ting and arithmetic as will show that he has su fficien t knowl­
edge of these subj ects to understand bulletin orders, work out trip­
sheets and make intelligent reports of accidents. 

Note :-The employment agent will prepare these ques tions at 
the time of the examination. 

Appli cation No. 
For position of 
Name 
Address 
Date 
Relative standing on the li st of applicants. 
Previous reputation 
Sample of work 
Written or oral examination 
Physician's examination 
Standing 
Accepted 
Examined, 

Approved, 

per cent. 
per cent. 
per cent . 
per cent. 
per cent. 

190 

Des patcher. 

Manager Railway D epartment. 

The form for conduct ors is similar to that for the motormen, 
except in the list of questions. The form fo llo ws : 

EXAMINATION QUESTIONS FOR CONDUCTORS. 

GENERAL 

I. Describe in a few words what you consider three main duties 
of the position of conductor. 

2. Name the principal streets and avenues of Birmingham, on 
which the company operates cars. 

3. Name the suburban towns reached by the system of the Bir­
mingham Railway, Light & Power Company. 

4. Describe the entire ro ute of any two lines of the company, 
by naming th e streets and avenues over which each line operates. 

5. Name in order all cross streets and stations on the line or 
lines on which you desire to work. 

6. State the time of the arr ival and departure of the principal 
passenger trains at the Central P assenger Station. 

7. State the location of the following: 
Postoffice. 
City Hall. 
Court House. 
Union Passenger Station. 
Hotel Hillman. 
Morris Hotel. 
Metropolitan Hotel. 
The Auditorium. 
J efferson Theatre. 
St. Vincent's Hospital. 
8. Name the principal things that a conductor should know 

about the city. 
9. What are th e regulati ons of the city on the following sub-

jects: 
Stopping at steam railroad tracks. 
Stopping at electric railroad tracks. 
Passing by stopped cars. 
IO. Are you to accept orders from anyone which you think 

would cause you to endanger your personal safety? 
11. Who is held personally responsible for violation of city or­

dinances? 
12. To whom should you make complaint regarding another 

employee ? 
13. What is it necessary for a conductor to do in order to ascer­

tain in a general way if his car is in proper condition to take out 
on the road? 

14. In case a conductor finds that his car is not, in his judg-

ment, in proper condition to take out on the road, what should 
he do? 

15. What portion of car is conductor expected to clean, and 
how oiten should it be·cleaned ? 

16. What are a conductor's duties when he turns his car over 
to another conductor? 

17. What is the proper position of conductor when not col­
lecting fares? 

18. Describe how you would put in a fuse. 
19. If a car becomes grounded, due to dirt or dust being on the 

rail, what should be done? 
20. What special caution are conductors required to take when 

a train or car is backing up? 
21. Why would you never, under any conditions, back a car to 

receive a passenger after running by him? 
22. Explain what your duty is in case trolley should break. 
23. What precaution is necessary before coupling cars? 
24. Before going under a car to make repairs what precautions 

should you take? 
25. In case car should catch fire from motors, what would you 

do? 
26. In a thunder storm, what precautions are necessary? 

27. What special caution should you use in closing a door? 
28. In pulling trailers, if the draw-bar in either car should break, 

explain how you would replace the broken draw-bar. 
29. Explain how to turn the electric heaters on and off and 

what special precautions you sh ould take in regard to electric 
heating. 

30. What should you do if lamps will not burn? 
OPERATION 

31. What are the rules relative to reporting for duty? 
32. What constitutes a miss? 
33. What is it necessary to do before laying off? 
34. vVhat are the rules relative to uniforms and badges? 
35. What a re the requirements of the company in regard to an 

employee off duty, but wearing his badge or buttons: (1) as to 
conversation with an employee on duty, (2) as to occupying seats? 

36. What is expected of an employee off duty who witnesses an 
accident or any other matter in which the company may be in­
terested? 

37. vVhen and where are employees allowed to smoke? 
38. What are the regulations of the company in regard to the 

use of intoxicating liquors? 
39. How often are you expected to consult the bulletin board for 

new orders? 
40. What are the rules regarding the proper treatment of pas­

sengers? 
41. What are the special rules regarding colored pasengers? 
42. Should any free passengers be allowed to occupy seats while 

paying passengers stand? 
43. Sho uld a transfer offered not be good, state fully what you 

would do, and how to report same. 
44. What are the rules relative to ejecting persons from car? 
45. What are the rules of the company regarding lost articles? 
46. What information would you give should a person make 

inquiries of you regarding a lost article? 
47. What clock of the company is considered standard time for 

the regulation of your watch? 
48. What is the only excuse for running ahead of time? 
49. What is the round trip time on each line of the company? 
50. Name the running time between different stations on each 

line. 
51. How long are you supposed to wait for an opposing train 

after due time at a meeting point? 
52. What is the rule relative to allowing anyone to hang adver-

tising m atter in the cars? 
53. What is the rule relative to allowing peddlers on cars? 
54. What streets or stations are you required to announce? 
55. What is the proper time to announce stations? 
56. What is the rule regarding the proper ventilation of car? 
57. Whose duty is it to see that headlights are burning at prop­

er times? 
58. Under what conditions should both headlights be allowed 

to burn? 
59. Explain rules in regard to collection of fares. 
6o. What is the rule regarding the amount of change which a 

conductor must have? 
61. Who are allowed to ride free, and when? 
62. What kind of packages are permitted to be carried on cars? 
63. What kind of packages are not permitted to be carried on 

cars? 
64. What is the rule in regard to carrying dogs on cars? 
65. What should you charge for bicycles, trunks, empty coffins, 

a corpse? 



FEBRUARY I, 1902. ] STREET RAILWAY JO URN AL. 1 55 

66. Explain rules regarding co llection of fare for children. 
67. Under what circumstances should fare be returned, and how 

would you report same? 
68. If a passenger should accidentally ring up a fa re what should 

you do? 
69. If a passenger should offer yo u money that the company 

would refuse to take, and would not give you any other, what 
would you do? 

70. What would you do if a lady should not have change to pay 
her fa re and wished to be carried ? 

71. What would you do, if children or old and infirm persons 
were put on your car and their fare paid and destination tol d, and 
you should carry them by, or forget that their fare had been paid ? 

72. Under what circumstances wo uld you put a person off of 
your car? 

73. Under what circumstances are you forbidden to collect fare 
from passengers? 

74. How much of his uniform must a policeman have on to be 
passed free ? 

75. What would you do if a policeman, not in uniform, refused 
to pay his fare? 

76. If a bill in excess of th e amount which you are suppose d to 
carry should be presented for fare, and you could not change 1t 
before pasenger got off car, what would you do? What would you 
do if the bill was one that you were supposed to be able to change? 

77. Should a fare register fail to work what shou ld a conductor 
do? 

78. Explain rules relating to passes and tickets of va rious kinds. 
79. Explain the proper method of registering cash fa res, tickets, 

passes, transfers and freight, and how you would report same on 
trip sheet. 

80. When are you expect ed to turn register back? 
81. Explain how to register at t erminus office? 
82. What are the different headings on a trip sheet? 
83. What are the rul es of the company regarding transfers, and 

at what points are they issued? 
84. Explain regulati ons governing th e handling of United States 

mail. 
85. Mention bell signals in use on the cars of the company, 

stating what each means. 
86. How long befo re arriving at a point at which it is desired to 

stop should a conductor give signal? 
87. What orders should a motorman obey from a conductor ? 
88. Mention name and use of all blank forms in use by con­

ductors. 
89. Where do you lower guard on open car? 
90. What are the instructions of t he company in regard to avoid­

ing accidents at the rear of car? 
91. In a conductor's department , what accidents are most lia­

ble to happen, and w,hat precautions can he take to avoid them? 
92. Name all the duties of a conductor in case of accident. 
93. Of what accidents is it necessary to make an oral as well as 

a written report, and to whom? 
94. By whom is the accident report made out, and to whom ad­

dressed? 
95. When and to whom is it necessary to telephone information 

of an accident, and what information should be given? 
96. Name the only persons to whom you would give any infor­

mation regarding an accident, or the names of witnesses , if asked 
concerning same. 

97. What would you do in case of accident to a person injured, 
not very seriously, who refused to give his name? How would you 
report same? 

98. Name telephones of company, stating who· you would ex­
pect to reach by calling up each number. State t elephone number 
of company's physician; also hospitals. 

99. In case of troubl e with wire, track or car, delaying cars , 
what would you do? 

JOO. If you saw or heard of a fir e near the lin e what would you 
do? 

101. If a hose was stretched ac ross the track what would you 
do? 

ro2. In case of derailment, or other blockade, if an officer of the 
company were not present, who should take charge of the work of 
rel ieving it? 

103. What is expected of employees in case of obstruction to 
the service? 

104. If your car was obstruct ed, unnecessarily, by a wagon or 
in any other way, what would you do? 

105. In case you discove red that yo ur car had to be run in, what 
would you do? · 

106. What are a conductor's duties before leaving his ca r in 
house ? 

107. What are the rules in regard to cars runnin g on wrong 
track? 

108. H ow are street railway crossings flagged? 
109. S tate exactly how you should liag a steam railroad cross­

ing; what are the least number of blocks which you should allow 
between an approaching train and the crossing before flagging car 
over; and what crossings do not have to be I-lagged by a con­
ductor? 

110. What are the signals used by s team railroads at crossings? 
II 1. In case of the absence of a tlagman at any point at which a 

flagma n is usually stationed, what should you do? 
11 2. ·w hat are the rul es regarding the proper places at which 

to stop a car ? 
n3. What is Lhe proper position of a car when stopped at a 

street cros~.,1g? 
114. What special precautions should be taken in foggy weather? 
u5. If the motorman and conductor have anything to say to 

each other, so that the motorman's attention will be distracted 
fro m his work, what should be done? 

n6. Under what circumstances would it be permissible to side­
track a car, and what would it be necessary to do? 

117. If your motorman should become disabl ed or sick, and it 
was ne::::essa ry for an extra man to relieve him, what is the con­
ductor's duty? 

n 8. If summoned to jury se rvice or called to court on an ac­
cide nt case or fo r any other purpose whatever, what would you 
do? 

n9. What employees of the company are allowed to ride on the 
fro nt platform? 

120. Under what conditions, if any, are passengers allowed to 
ride on the front platform? 

121. Under what circumstances, if any, should you act as motor-
man? • 

122. At what points should a conductor give especial attention 
to his trolley? 

123. How long after curent comes on, supposing it has been 
off, wo uld you wait before starting up ? 

The applicant is required to answer such questi .:rns in r , ading, 
wri ting and ari thmetic, as will show that he has sufficient knowl­
edge of these subj ects to understand bull etin orders, work out trip ­
sheets and make intelligent reports of accidents. 

Note-The employment agent wil l prepare these questions at 
the time of the examination. 

Application No. 
For position of 
Name 
Address 
Date 
Relative standing on the li st of applicants 
Previous reputation 
Sample of work 
Written or oral examination 
P hysici-rn 's examination 
Standing 
Accepted 
Examined 

Approved. 

per cent. 
per cent. 
per cent. 
per cent. 
per cent. 

1901 

Despatcher. 

Manager Railway Dept. 

----♦----
Pneumatic Tool Companies Consolidate 

Final details have been completed for the consolidation of 
pneumatic tool compani es, which will control the greater part of 
the output of the world. The new corporation, which has been 
organize d under the laws of New J crsey, is known as the Chicago 
Pneumat ic Tool Company, and includes the Chi cago Pneumatic 
Tool Company, Boyer Machine Company, of Detroit: Chisholm 
& Moore Manufacturing Company, of Cleveland; Franklin Ai r 
Compressor Company. of Pennsylvania: New York Air Compres­
sor Company, of N ew York, and the New T aite-Howard Pneu­
matic Tool Company, of London, England. J. vV. Duntley, of 
Chicago, is president ; Leroy B. Beardsley, of Chicago, is secre­
tary, and Max Pam. nf Chicago, gene ral counsel. _ __ _.. ___ _ 

Th e North ern Ohio Traction Company , which has secured con­
trol of the Canton-Mas~ill on Rail way and city lin es in Canton and 
Massillon, Ohio , has issued an ann ouncement that hereafter no 
free t ransportation wi ll be issued to anyone. Heretofore all city 
officia ls and employees have been given fr ee ti ckets. T he new 
order is in accord with the ge neral policy of the Everett-Moore 
sy ndicate for all lin es under its control. 
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Notes on Electric Railway Practice in Germany 

As previously stated in these columns, the Institution of Elec­
trical Engineers made a visit to Germany last summ er, and an 
inspection was made of the principal electrical installations and 
works in the cities vis ited. Some parti culars of the visit, written 
by the well-known engineeri ng writer, E. Kilburn Scott, have 
already been published in these pages. T h e official report of the 
committee on traction, light and power d istribution of the ins ti­
tuti?n has just rendered its r eport of the visit, and from it the fo l­
lowm&" extracts are made. 

ABSTRACT OF REPORT 

Prime Movers.-The first thing that strikes an E nglish engine er 
on entering a German engine room is the magnitude and fre­
quently the elaboration of the buildings. 

The engines commonly used are hcrizontal slow-speed of from 
100 r. p. m. to So r. p. m. , though in some cases verti ca l eng ines 
a re found. The fines t exampl es of the lat ter were the fo ur-cylin­
der , triple-expansion sets seen in the Lui senst rasse works in 
Berlin, where three each of 3000 ihp by Messrs. Sulzer are at 
work. It is generally considered tha t- although the vertica l engine 
occupies som ewhat less g round space, it costs more in attendance 
and is high er in prime cos t, which may be t he reason fo r the Ber­
lin company adopting hor izontal en gines for their new st ations 
where the unit s a re each of 4500 ihp. The personal elem ent also 
influ ences t he adoption of horizontal engines, as we lea rn that 
men do n ot give the same attention to th e worki ng pa rts if th ey 
have to climb ladders to get at them. T h ose of us wh o were in 
the P ari s Expos iti on last year must have been m uch struck wi th 
th e numb er of m ~n employed on the gall eries of such engines as 
M ess rs. Borsig's magnificent vertical. 

The enclose d-type high-speed engin e so common at h om e is 
conspicuous by its abse nce on the Conti nent , although som e 
makers are now parti ally enclosing their vertica l types. 

In h ori zontal sets the draft cau sed by the dynamos h as been 
fo und to draw the o il from th e connecting rods and crank bear­
ings on to the winding, and in order to ov ercome this the fra m es 
or trunks of h o rizontal engines are now much more enclosed th an 
was usuJl before dynam o driving had to be considered; til e ~reat­
es t advance in thi s direc tion being seen in the new 1000 ihp sets 
at present being fi xe d at the D ortmund works. 

Forced lubrica tion as un<ler !->tood at home is unknown, though 
definit e plunger feed lubri ca tors are generally used instead of 
g ravity sig ht-feed drop lubricat ion s fo1 cylinders. The highly fi n­
ished valve-g ear on the slow-speed engines would appear to need 
considerable attenti on , but it is commonly found that well-fin ish ed 
machin ery ge t s well looked aft er by the attendants, who take 
m ore pride in an en gi ne that looks well when it is clean than in 
m ore roughly finish ed work that barely shows when it is clean or 
not . Good lubrication and hard ened wearing parts for the t rips 
of the va lve-gear redu ce wear and tear to a minimum, and th e 
engineers in ch arge repor t that r epairs are insignificant. 

Boilers.-\ Va ter-tube boilers, with the tubes expanded into a 
comm on hea der, are almost universa l, and superheating up to 50 
deg. C. is ve ry common, generally by separately fired super­
hea ters, although in some cases nests of tubes a re used ir-1 the 
boiler se tting. In a few cases economisers are used, but they 
do not appear to be as general as in England. Furnaces show a 
very interes ting depa rture from Engli sh practice in inclined gates 
of th e T enb rink type. 

In spite of th e "V er bot en" issued against smoking two years 
ago, we saw a good dea l from the chim neys in m any t owns. In 
Berlin the City Council control the emiss ion of black smoke and 
fo r that r eason th e electricity works are restricted in the use of 
coal which, we understand, has been up to th e preser: t purch ased 
from Cardiff. At th e Moabit station, which is on the outskirts 
of the city, a class of coal very similar to our midland slack is 
used, whil e furth er out at Oberspree brown coal is used. In bo th 
these latt er cas es we are told no trouble from sm oke was ex-
peri enced. · 

Bucket elevato rs and belt conveyors for coal were seen in the 
All egemeine E lektricitats Gesellsch aft station and th e Siem ens & 
H alsk e' s Overh ead Railway P lant ir. Berl in, al so in Dresden, 
though tip-trucks delivering coal in f1 on t of the bo ilers appear to 
be the rule. M echanical stoking is conspicuous by its absence. 

In Dresden, where brown coal is use d and automatically fed 
on to the g rates, the ashes being taken away in the basement, 
the boiler room is cleaner than many engine rooms. In Essen a 
very interesting example of fi r ing with waste gases from the ad­
joining coke ovens has been arranged fo r, though at present coal 
is being used. 

Genera to rs.-Dynamos are very large everywhere, the slow-

speeds generally obtaining making even 300-kw machine impres­
sive. Splendid examples of machines of over a thousand kilowatts 
were seen at Berlin, Dresden, Essen, etc. The continuous-current 
fly-wh eel generato rs are of special interest. These machines are 
a sp ecialty of the E. A. G. vorm. W. Lahmeyer & Company, and 
are erected in m any of the central stations built by them. Such 
machines were seen running at the central stations of Dortmund, 
Dusseldorf, and Homburg. 

Two continuous-current machines direct dri ven by the sam e 
engine and connected alternatively in parallel for lighting o r in 
series for traction m ay be seen in B erlin and Dusseldorf. In Hom­
burg, one engine may be seen driving two g enerators of different 
pressure and size for traction and lighting, the tr.action generator 
acting as fly-wheel for the whole set. This interesting arrange­
ment requires very little space, and is due to Messrs. Lahmeyer. 

In the factori es visited a rough guess would place the direct 
and alternating-current m achin es under construction as about 
equal in number and importance, although actually the largest 
machines wer e alt ernators. Under the latter class there were 
ve ry few single o r two-phase machines to be seen. For new 
work, inductor alt ernato rs are practically extinct; not a single one 
was seen under construct ion in any of the shops, and although 
thi s m ay h ave been an accident, certainly their proportion· to the 
whole number built must be sm all. T h e continuous-current fly­
wheel ge nerators for the extension o i the Duesse ldorf and Dort­
mund M unicipal W orks, and fo r th e central station at Muenster, 
driven by gas engines, aroused especial interest , as al so did the 
H. T. 1600 kw ge nera tors fo r 10,000 volts direct pressure. A 
number of synchronous and asynch ro nous motor generators up 
to 450 hp for t he sa m e hi gh pressure were al so nearing comple­
tion. A rem arkable instance of direct-coupled machines appears 
in the motors for pumping plants, of which quite a number , vary­
ing from 300 h p to 600 hp at 60 r. p. m. to So r. p. m. , were to be 
seen in th e workshops of Mess rs. 'vV. Lahm eyer & Company in 
the course of construction. 

For the ge neral purposes of t ransmission and lighting a stand­
ard peri odicity of fift y is now alm ost unive rsal in Germany, the 
variants of for ty and sixty bein g seldom fo und. R otaries up to 
800 kw at thi s periodicity in th e Berlin sub-stations. 

R otaries and synchron ous motor generato rs were seen at Ber­
lin and Frankfo rt , r espectively, under very similar circumstances, 
both being at work on traction loa <l s, and on th eir r espective 
merits there was lit tle to be gleaned without a closer knowledge 
of details. The arrangem ent of a direct-coupled booster on the 
al ternating side as se en a t Augusta Strasse, Berlin, due to Herr 
Dobrowolski, by m eans o f which the primary pressure can be 
varied, overcomes the di ffic ulty of the fi xe d ratio of conversion in 
the rotary. 

S to rage Batteries.-The use of storage batteries is much greater 
in Ge rmany than in this coun try, the proportion they bear to the 
generating plant often r eaching 20 to 25 per cent. They are used 
no t only to level the load on the generators, but in Frankfort they 
enable syn chronous m otor generators to be used for the conver­
sion of single-phase current to 500 volts cont inuous current for 
the trams, such use having been found simple and successful, and 
it is stat ed that they completely stop the hunting of the motors. 

The batteries in Frankfort are charged by an induction motor 
dri ven boos ter , and in the Augusta Strasse station of the Berlin 
company. by a combination of rotary converters and synchronous 
machines. 

The positive plates are generally of the Plante or formed type, 
while the negative are F aure or pasted type, and maintenance 
contract s with the makers appear to be the rule rather than the 
exception. 

Ca bles.-As regards cables for the transmiss ion from Ober­
spree, over 9 miles, 6000 volts is the chosen voltage, and at this 
pressure the m ains are laid under ground. The g eneral type of 
cable employed by the A llgemeine Elektricitats Gesellschaft for 
t ransmi ssion at moderately hi gh pressures was said to be insulated 
with impregnated jute, lead-cove red and armored and buried 
in a bed of clean sand direct in the ground; for pressures from 
5000 to IO,ooo volts impregnated jute, rubber and a covering of 
paper, lead sheathing and armoring ; for higher pressures up to 
20,000 volts rubber and stabilit instead of jute, experiments being 
shown to demonstrate the superiority of the stabilit cable at the 
Oberspree Cable Works. 

The cables from Oberspree are twisted three-core. and seven 
are used to feed the sub-station at Mariann enstrasse, which takes 
about 7500 hp, so that the power transmitted by each cable must 
be at least moo hp, and probably to allow of reserve capacity, each 
cable transmits about 2000 hp. The best practice appears to be 
double cables in sections with triple-pole 2-way switches, so 
that the reserve sections may be switched in in the event of a 
fault occurring. Lightning arresters are freely used, but we were 
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not able to obtain any definit e information about the general 
practice in transmission lines. 

Tramways.-For tramways 55ovolts is still the rule, and the slid­
ing bow appears to be extending fast er than the trolley. 

The span wire is usual, the troll ey wire being everywhere k ept 
as close as possible to the center of the track. The sliding bow 
introduced by M essrs. Siemens, with its friction surface of alumin­
um crossed len gthwise for lubrication, gives a simpler overhead 
construction at curves and junctions a l!d more latitude in th e posi­
tion of the overhead wire. The sliding of the bow gives quiet er 
running than trolleys, but it i's ve ry doubtful if on the whole the 
system be preferable to the better examples of swinging troll ey 
equipm ent seen in England .. 

The rail-joints a re often the scarfed, which gives smooth run­
~1ing. Lightning arresters of the Horn or Siem ens type are 
largely used for traction service and placed above tramcar s, with 
a gap of about Ys in. for 500-volt circuits , the width of the horns 
at the top being about 5 ins. Wider streets , a nd the fact that 
cars do not stop except at their recognized stopping places, enables 
high speeds t o b e run . 

Accumulator cars are much u sed in the center o f large t own s, 
notably in Dusseldorf and B erlin, a lthough in Dresden M essrs. 
Siemens' conduit system has b een adopted throug h the center of 
the town. This modification does not appear t o be due so much 
to economical reasons as to m ee t th e zestheti c views of the mu ­
nicipalities concern ed. 

The Suspended R ailway.-The L an gen m o no-rail suspended 
railway from Barmen t o E berfi eld marks an epoch in railway 
work. The line, which is rather m or e tha n 8 miles in leng th , 
runs for som e 6 miles over the bed of the winding ri ver Wupper , 
carried on A -fram es about 30 yards apart. The other 2 miles, 
over narrow street s and country roads, is carried on hor seshoe­
shaped frames, as they offer less obstruction io traffi c than the 
sloping sides of the A-fram es. The UPder side o f the cars is about 
15 ft. above the street level. The track is doubl e, providing for 
" up" and " down" trains o f two fi fty-passenger cars, which a re 
each suspended from two bogies 26 ft. apart. Each bog ie has two 
wheels 35 ins. in di am eter running on the singl e r ail s with an over­
hung 36-hp motor between them , whose pinion engages with spur 
wheels on the axes of the 35-in. driving wheels. 

The 550-volt direct current t o the two lines is supplied by sep­
arate Sulzer-Schuckert 850-kw generato rs. There are also buffer 
batteries in the generating statio n, to insure safety. The current 
is picked up by contact sh oes, which are p ressed by spira l springs 
on t o an ordinary round-headed iron rail conductor. The track 
is divided into automatic block sections, and tra ins can be run 
every three minutes at a speed of thirty miles an hour. The whole 
of this novel electrical equipm ent was designed and constructed 
by Messrs. Schuckert , of N uremberg. 

------♦----
The Relation of Energy and Motor Capacity to S~hedule 

Speed in the Moving of Trains by Electricity 

BY CARY T. HUTCHINSON 

The determination of the energy and power necessary to make 
a certa in schedule speed from start to start under va rious condi­
tions of initial acceleration s, braking an d use of the " motor curve" 
is a matter of much practi cal importance. A number of articles 
discussing special cases have been published. T his paper gives a 
genera l solution of the question involved in the movement of a 
body from r est to r est, with velocity va rying as shown in F igs. I 

and 2- these two fi gures illu stra ting the practical problem o f train 
acceleration . The solution here given cover s a ll cases that can 
a rise in ordinary practice o f tra in movement. 

The solution is partly analyt ical and partly g raphical ; it may 
be divided in to three stages : ( I ) T he determination o f the ele­
ments of Fig . I to give any schedule speed ; thi s velocity-time 
( v- t) curve I shall r efer to as the " type curve." (2) T he deter ­
mination of a general tramway motor curve sheet and the deduc­
t ion from thi s curve sheet of several dependent curves; and (3) 
the application of the genera l motor curves to the type curve o f 
F ig. r to obtain a general solut ion of the ( v- t) curves of Fig. 2. 
Each case of Fig. 2 is r educed to a case of Fig. r by applying a 
correction to F ig . 2, represented by the a rea M A N, by which it is 
reduced to a corresponding case o f F ig. r. 

T hroughout the following un its a re used : 
Velocity, in miles per hour. 
Acceleration , in miles per hour per second. 
D istance, in feet. 
T ime, in seconds. 

• Abst ract of a paper presented at the meeting of the American I nst itute ot 
Electrical Engineers, New York, J an. 24, 1902. · 

W eight, in poun ds. 
Power, in k ilowatts. 
Energy, in watt-hours . 
In thi s system "g" the acceleration of gravi ty is 22; the ton 

is uniformly 2000 lbs. 
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Then will 
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These three equation s are the general solution of the problem 
in kinematics illustrated in Fig. r ; that is, the mot ion o f a particle 
from r est to rest, with three different accelerations. The only 
term in the equations containing the average velocity or the length 
is A; all the other terms are functions of the three accelerations. 
T his quantity A then determines completely the schedule. All 
schedules hav ing the sam e value of A wi ll be accomplished by the 
same accelerations in the same proportional times; that is, the 
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with different initial acceleration, and the crossing of the a-curves. 
Curve sheet 4 shows a x/T in terms of A for b = .2 and for 

c = 2.0. It illustrates the influence of the braking effort on the 
maximum velocities. 

These curve sheets give a complete determination of the kine­
matics of the problem. Ther e r emain s the determination of en­
ergy and power-the kineti cs. I limit the di scuss ion to the case 
in which power is applied along o A (Fig. I) only, and the car is 
allowed to "coast" with gradually diminishing velocity due to the 
con stant retardation (b) from A to B where a braking force pro-
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ducing a r eta rdation (c - b) is applied, making a total retardation 
equal to (c) . 

The assumption of ( b) constant is necessary to a simple di scus­
sion; if it is not so, an average value may be used-considerable 
Yariat ion s in the va lue of ( b) make little difference. I use through­
out b = .2 M.P.H./sec., equal to a force 18.2 lbs. per ton; ( b) r epr e­
sents the total tractive resistance on a level at uniform speed, and 
with electric motors, includes motor friction. 
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same fraction of the total time wi ll be occupied in the three phases 
of the movement. This quantity is then the independent variable 
and is of utmost importance in this discussion ; it deserves a 
specific name, and for want of a better I shall call it the "through 
acceleration," and denote it by A. 

Curve sheet 3 is plotted from equation (9), and gives a x/T in 
terms of A for different values of (a), and for b = .2, c = 3. 
These curves show at a glance the variation of maximum velocity 

.b 
t=a• •=· 

.b .60 70 8 .b ' 0 1 0 1 0 X 

CURVE SHEET 6 

General Motor Curves.-In order to make the discussion gen­
eral, it is not sufficient to consider one or two sizes of motor or 
one or two gearing ratios-all sizes and a ll gear ratios must be 
included, or what is the same thing, all va lues of torque at the 
axle and all values of velocity; in a word, a set of motor curves 
applicable to all sizes of motors ~ust be prepared. 

I have plotted the values of torque and speed in terms of input 
for some twenty tramway motors of different sizes and makes, 
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expressing a ll quantities in percentage of their value a t rated load, 
and find that the agreement is close-so close that one set of curves 
can with suffici en t exactn ess for thi s purpose be used for a lmost 
any modern trqmway motor bui lt in the U nited States. It is im­
material whether th is general motor curve represents any particular 
motor. By u sing ti1is curve, the identically sa me characteri st ics 
a re r eta ined for all initial accele rations, hence the nse of such a 
curve brings out the differ ences due to the different initial ac-
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cclerations without complica ting them by the differen ces in indi ­
Yidual motor characteristics. Curve sheet 5 is t hi s general tram­
way motor curve ; absciss~ are input in kilowatts; ordinates a rc 
ho rizontal fo rce (f) in pounds, and speed (v) in miles per hour; 
on these curves the r ated load is the point ( roo, roo) and is the 
ra ting on a on e-hour basis, heating to 75 degs. C.-the common 
tram way motor rating. Losses a lso are plotted; they differ much 
more in va rious motors tha n do (/) and (-v). 

Let 11 Y' be the veloc ity and " . }"' the horizonta l fo rce; then 
e,·e ry varia tion in condit ion s can be m et by giving suitable values 
tu a and /3; thi s u se o f horizonta l force and lin ea r velocity 
elimin ates the gearing ratio and size o f wheel, both of whi ch are 
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determined by con sideration s outsi de o f this di scu ss ion . Then 
for any value of X, 

The output is 

and the input is 

.f :...= a Y " in lbs. 
and v = fj Y' in mph . 

[af3 Y ' Y"] /503 kw 

[a {3 Y' Y " ] /(e X 503) kw 
where e is the effici ency a t the point (X, Y', Y ") taken from the 
mo tor curve sheet. Choosing the po int (100,100,100), the rated 
load, then e = .85, and the input is 

P = o. 234 a (-J X, in kw . ( 19) 
This determines the constant multiplier for the input in terms of 

n and {3. 
An exa mple wi ll make the use of these cur ves clear; s uppose a 

motor is to exert a horizon ta! forc e of 2000 lbs. at a speed of 20 

mph .; if thi s is r equired at the rated load, then 
a = 20, /3 = .2 

and P = 0.936 X kw 
at rated load thi s motor is 93.6 kw. 

Acceleration Curi,rs.-M (Fig. 2) is the point where the ex­
ternal resistance is a ll out of the circuit , and the motors begin to 
run on the " motor curve." The for ce exerted along o M is pro­
portional to (a+ b). A ssume thi s fo rce to be the rated force of 
the moto r and rep resented by th e point Y" = roo on the general 
motor curve. The velocity at M is the rated ve loc ity, is r epre­
,ented by Y' = roo, and is equal to i j roo M.P.II. The accelera­
tion on th e motor curve conti1111 es to a point N, where the velocity 

f3 Y', Y' h aving any desi r ed valu e greater than 100. The shape 
nf the curve 1v1 Q N depends on the relative va lues of (a) and (b). 
If a/b is large the curve is s teep; if small, flat. 

A set of curves is obtain ed fo r each va lue of (a), which I ca ll 
the acceleration o r (v-t) curve of th e motor. The input corre­
~pundin g to each veloci ty can be plotted on the sa me shee t , form­
ing a (kw-time) curve, and from the la st by integra tion an en ergy 
cur ve. A l~o from the (v-t) cur\' c, by integration, a cu r ve of 
di , tancc and time can be plotted. This gives a set of curves for 
c,1ch va lue of the initial acceleration , showing at once the pow er , 
ene rgy, veloc ity and di stance up to any relati ve veloci ty on the 
mutor curve. 
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Correclioll to T°j•pc C11n 1c.-This di scus~ion ;:nd the cun·e sheets 
dL:ducecl from it dete rmin e a ll the clements of the type cun-c. 
u A B c. T hi s type curve bears a certa in relation· to the motor 
curve o M N B c. T h e di stance tra ve rsed in the first case will be 
greater than in the second by the equi valent of the a rea M A N. 

It is then poss ible to r l:'cluce each case fo r the mo to r curve to a 
corresponding· case fo r the type curve, by applying a correction, 
calculated in the fo llowing manner: · 

Determine the area M A N of Fig. 4 for each (a), and for any 
desired number o f points on the m otor curve; call this area i'.1; 
he n 1.47 /-Ii L1 is the dis ta nce in feet represented by the area. 

Let 

and 

Y be the maximum velocity A n on the type curve; 
Y,:, be the maxim um velocity R N 0 11 th e mo to r curve; 
A be the through acceleration on the type curve; 
A 

111 
be the through accelerat ion on the motor curve; 

X be o c 
Y; is fo und from curve sheets 6 et seq., and A from curve 

~heet 2, for any values o f A, (a) and V,,,; A 111 is then calculated. 
and pl ot tcd in terms of A, u sing th e va lues of ~ previously ca l­
culated. 



16o STREET RAILWAY JOURNAL. [VoL. XIX. No. 5. 

T he values of Am for all values of A, Y rn and (a), have been 
determined in this way; the corrections for values of Y m less than 
130 are too small to be taken into account ; as I shall show, the 
minimum energy required for a ll schedules and for all values of 
(a) is practically at Y m = 130; in some cases greater values of 
Ym give slightly less energy, but the difference is so trifling that 
I have used only this value in discussing the energy relations. 

E11ergy Input.-Th e energy at the car axle has already been 
determined; the electric input depends upon the m ethod o f motor 
control and the efficiency of the motor. I assume that series­
parallel control of two steps is used. T he power at the axle a t 
rated velocity, that is, point lvl, is then 0.85 Po, where Po is the 
r ated power , and the power a t the axle is proportiona l to the 
speed. The change from se ri es parallel is assumed to occur at 
ha lf-speed; the effici ency of th e motor s will be about 70 per cent 
when in seri es and carrying rated current . With th ese figures the 
input up to v = /3 100 is 

W o = .8 Po t,, (28) 
and the output is 

TV' = .425 Po t,, 
hence the efficiency up to rated velocity-while resi stance 1s in 
ci rcui t- is 53 per cent. 

Substi tuting for Po it s value, and t, = 100/ (3 the input of electric 
energy per ton up to the poin t M is 

TVo = 475 (I+ b/a)/32 (29) 
The values calculated from this equation are included on curve 

sheets 6, 7, 8 and 9, giving the energy up to the point v = (3 100. 

T he input from the point M to the point N on the m otor curve 
is taken direct ly from curve sheets 6 et seq. , depending upon the 
initial acceleration. 

T he energy for all schedules can now be calculated by multi­
plying {3 2 from curve sheet 12 by the constants g iven in table I., 

T he .values so calculated for :V m 130 a re plotted on curve 
sheet 13. 

(a ) 

.5 
J . 
1 5 
2. 
3. 

TABLE I. 

Energy up to v = /3 100 and v = (3 130 

11 /1100 

665 /32 

570 " 
535 " 
5')') H 

507 " 

11 /3 130 

1115 /32 

865 " 
800 " 
767 " 
7i:l2 " 

I have calculated the energy consumption in this manner for all 
valnes o f Y and for the different values o f (a) and of A, up to 
Ym = 160. mTo give all these results is of no value, since the re­
sult shows that in nearly a ll practical cases the energy input is 
substantially a minimum for Y = 130. Table 2 below shows 
the relative energy for different values of Y rn for (a) = 2, in 
te rms of energy for Y m = 130, as 100 per cent, for the various 
values of A. 

TABLE 2. 

Relative Energy for Different Use of Motor Curve for (a ) = 2. in 
Terms of E nergy for Ym = 130 as 100 Per Cent. 

.A 

Ym 
.5 .4 .3 .2 .1 

JGO 102% 97% 91% 89% 
150 104% 101.5 98 93 9:1 
140 100 100 9!1 95.5 g5 
J:j'.I 100 100 100 100 lflO 
]21) ] 03.5 lOG.5 106.5 1•18.:, 105 
110 110 112.5 113 112 108 
100 119 1•1'> 121 128 121) 

T hi s table is a fair example; it shows that the• difference be­
tween the energy fo r 130 and greater values of Y m is compara­
tively small. In the rest of thi s discussion I use this value of Y m 

only, and the values of f3 are for thi s reason given only for Y m-= 

130. 
Curve sheet 13 gives at once the answer to all questions regard­

ing the energy required for any schedule; it shows clearly how 
slight is the saving in energy effected by the use of rapid accelera­
t ion s. For instance, for A = .25, the energy for an acceleration 
o f I mile per hour per second is 17.2 wh.; for an acceleration of 
3 mph./sec. it is 14.5 wh.; that is, increasing the acceleration m 
the ratio of three to one dimini shes the energy required only 16 

per cent. 
M otor C apacity.-This di scussion has been based throughout 

on the ;i.ssumption th;i.t the motor operates at the r;i.ted capacity 

on the one-hour basis, when at the point M (Fig. 4) . On this 
assumption a table can be compiled giving the capacity of the 
equipment required. 

Hour Rating.-The one-hour rating of a tramway motor is 
much in excess of the continuous capacity; approximately such 
a motor will carry its rated output for 25 r per cent of the total 
time; that is, for one minute out of four; the heat generated at 
rated capacity for one-quarter of a complete cycle will bring it 
to its rat ed temperature. It is assumed that the cycles are re­
peated at such intervals that a permanent r egime is attained.· 
This is only an approximation, but is a fair one, if the percentage 
be mor e or less than 25, and the conclusions can be altered to 
acco rd. 

As the average heat losses at rated load are 12 per cent, it fol­
lows that such a motor can di ssipate continuously 3 per cent of 
its rat ed capacity; when the average rate is over 3 per cent the 
motor is overloaded. 

TVcight of Equipment.- The se curve sheets show that the motor 
capaci ty for high initial acceleration s is' generally greatly in 
excess of the motor capacity r equired for low initial accelerations. 
Greater capacity of equipment necessarily m ean s greater weight 
of equipment, not only in the motor s themselves, but also in thP 
trucks, controllers and other part s. This entail s the further neces­
sity of mor e energy to carry thi s greater weight; each addition ot 
weight mean s a furth er addition to the energy necessary. To get 
a correct comparison of the total en ergy per mile required for dif­
fer ent initi al accelerations the values of curve sheet 13 should be 
multiplied by the r a tio of the necessary weights in the two cases. 
For instance, for an initia l acceleration of 3 mph./sec. the total 
weight of equipment may be 25 per cent greater than for an initial 
acceleration o f I l\LP.H ./sec.; the total energy used per mile will 
then be increased in the ratio of increase of the weights. 

I have taken the weights of all parts of i car equipment in 
detail for different capacity o f motors, varying from 30 to 150 
rated H.P., for both two and four-motor equipments. These weights 
include motors, controllers, trolley poles, car wiring, motor trucks, 
trail trucks and car body. I have deduced from these weights 
curve sheet I 5, on which the ordinates show the ratio of weights 
for different capacity of equipment in terms of kw /ton of total 
weight as absciss~. For in stance , for an equipment of 4 kw /ton 
of total weight the ratio is 1.44; for an equipment of 8 kw /ton the 
ratio is 1.93 ; the increase of equipment from 4 to 8 kw /ton then 
increases the total weight in the ratio of 1.93/I .44 = 1.34; that is, 
doubling the equipment means an increase of 34 per cent in total 
weight; hence 34 per cent in total energy used. The ordinates of 
curve sheet 13 giving energy per ton mile, multiplied by the ratios 
from curve sheet 15 for the different capacity of equipments, de­
termined by curve sh eet 14, will be proportional to the total energy 
required per mile. 

From the various. curve sheets the following table is deduced: 

a 

.5 
1. 
1.5 
20 
3.0 

kw. / ton 

7.6 
5.6 
6.5 
8. 7 

l:!.6 

TABLE 5. 

I 
Wh. / ton 

- - - -
106 
75 
73 
70 
61 

p x wh./ton 
p 

Wh. % 

l.87 198 174 
1.63 lJ.! 100 
1.73 126 111 
2.0:3 14-.! 124 
2.65 177 156 

The last column of thi s table shows the energy required per 
mile to be the minimum for an acceleration of I mph./sec.; the 
motor capacity is also at a minimum for this acceleration. 

To take the case of the proposed express service of the New 
York Rapid Transit Line : H ere the schedule speed will be 35 
mph.; the a verage di stance between station s about 7500 ft.; time 
o f stop at station s, 15 seconds. 

From these data, 
V = 38.8 mph. 

and A= .275. 
The following table is deduced from these data : 

a 

1. 
1.5 
2. 
3. 

TABLE 6. 

kw./ton 

16.7 
14 9 
18.ll 
26.9 

wh. / ton 

102 
82 
72 
62 
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This table shows the practical impossibi lity of accomplishing 
such a schedule on the assumption s of thi s discuss ion. The mini­
mum motor capacity required of 14.9 kw /ton is beyond the range 
of practical condition s. The weight of motors, controllers and 
wiring-that is, the . !e lectrica l equipment alone-will be about 75 
lbs. per kilowatt, an d the weight for 14.9 kw would be about I 140 
II.is. This does not leave sufficient weight for the other parts of 
the equipment. For an acceleration o f 3 mph./sec. the weight of 
the motors required, 26.9 kw., would be approximately one ton; 
that is to say, at thi s initial acceleration the motors would just be 
able to propel themselves. 

C onclusions.-),1y conclusion from thi s di scu ssion is that the 
acceleration that gives the lowest motor capacity per ton is in all 
practical cases the most economical. The very small saving in 
energy is not to be compared with th e many di sadvantages of 
very rapid initial accelerations. Assume, for instance, a gain of 
IO watt-hours 1)(:r on mil e for an acceleration of 3, over that re­
quired for an acceleration o f one; for a 20-ton car, and with 
energy at .5 cents per kilowatt hour, thi s represent s a saving of .I 

cent per car-mile. Thi s is too trifling to be considered in com­
parison with the fixed charges on the greater investment for motors 
and distribution sys tem; the poorer load factor a t th e power sta­
tion, the increased cost of maintenan ce, the difficulty of accurate 
handling of cars, and, above all, the much greater di scomfort to 
passengers. 

A lthough I have had to make, in the course o f thi s di scussion, 
various more or less arbitrary assumptions, I believe that th e.v 
are a ll fair ones, representing average conditions. It is open to 
·any one to follow this method on such other assumption s as may 
suit his fancy. I believe, however, that no practical assumptions 
will change the general result s. 

----•·♦-----

Statistics on Electric Railway Locomotives 

The accompanying table,which has been compiled by the engineers 
of the General Electric Company, presents for the first time in 
tabular form th e principal dimensions and data on the electric loco­
motives built by that company. This list compri ses most of the 
different types of the electric locomotives in use in this country, as 
well as a number abroad, but is exclusive of motor cars. 

Of the latter there ar e, of course, a great many in use, but the 
following statistics of some of the larger motor cars m operation 
may be of interest: 

LOCOMOTIVE CARS 
New York, New Haven & Hartford Railway (Nantasket Beach). 

Locomotive cars are the s tandard passenger coach type, both open a nd 
closed, some two and four-motor equipments. 

Two (or four) G. E.-55, one turn, 500-volt motors. 
300 ( or 600) hp per car. 
Controller, L-2, one on each platform, 
Air pump, direct connected. 
Current collection, trolley a nd third rail. 
Maximum speed , 40 miles per hour. 
Weight, 40 ton s loaded. 

New Britain & H artford Branch. 
Locomotive cars, standard passenger coach type, closed, wi th two-mutor 

equipments. 
l\l oto rs, two G. E.-55, one turn; 500-volt (150-hp). 
Controller, L-2, one on each platfo rm. 
Air Pump, direct connected. 
\\' eight , 35 tons loaded. 
Current col!ection, third ra il. 
Maximum speed, 35 miles per hou r. 

Drooklyn Dridge. 
Car s of the closed passenger coach type, with two-motor eq uipme nts. 
Motors, 4 G. E .-50 (80-hp eac h ). 
Controller, K-14 , one on each platform. 
Air pump, d irect connrc ted. 

Current collection, third rail. 
1\1 etropolitan Elevated Hail way, Chicago. 

Locomotive cars same ge ner al t ype as before me ntioned, some four-motor 
equipments, wit h 4 G. E.-2000 motors (135 hp each), same with t wo G. E.-55 
motors (150-h p each) . 

Cont ro lle r , L -2. 
Air pump, di rec t con nected. 

Lake Sfrcct Elevatt"d. 
Si milar to ahove, with two G. E. -55 motors (150-hp each) . 
Cars on the l\letropolitan \Vest S ide a nrl Lake Street Elevated a ll haul 

three trailers eac h at a schedu le speed of 14 miles per hour, a nd a maxi­
mum speed of 26 miles per hour. 

----•·♦-----

The New York, New Haven & Hartford Railroad intends to 
equip its ex temive shops at Readvil le, Mass., with electrica lly oper­
ated machin ery . T he contract for the electrical apparatu s was let 
this week to the Genend Electric; Company, of Schenectady, N. Y. 
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Further Letters on Non-Combustible Cars 

NEw YoRK, Jan. 19, 1902. 
To th e Editor of the N ew York Times: 

The public is to be congratulated that George Westinghouse's 
letter, published in yours of the 16th, happened among others in 
a medium that would grant the subject the space it s agitation war­
rants. 

At so critical a period of the Park Avenue tunnel hi story, and 
when th e abatement of the nui sance suffered so long seems more 
probable than at any prev ious time, it would have been a mi sfor­
tune had sentiment s from so osten sible an authority as Mr. vVes t­
ingh ouse been voiced and n ot received promptly in telligent crit­
ici sm and refutation. 

By probable abatement I r efer not particularly to the N ew 
York Central's proposed limited scheme of electrical eq uipment 
in the tu nn el, but to the likely outcome from th e city and State's 
inves tigation o f the awful catastrophe with which we are all too 
fami liar. 

The T imes has long championed, Park Avenue property own er s 
and the travelin g public have long worked for , and the railroad 
officials themselves have long been cogn izant of the feasibility and 
advantages o f elect ri c propulsion in that tunn el. 

The den unciat ion in public prints and otherwise of th e railroad 
company has been almos t unanimous in attributing the presen t in­
tolerable condition of a ffairs to par simony. F or my part, I would 
attribute it to a weakness, for which, among railroad men, the 
Central's management has always been cen sured, viz.: lack of ag­
g ress iveness. 

\ i\T hether it be stea m heating of cars, the in stallation of block 
signals, or the r enova tion of a medi eval station, the New York 
Central is always aggravatingly delinquent, n ever a lea der. 

The interests with which George Vv estin ghouse is prominen tly 
identified gain for any remarks he may choose to make more than 
ordinary credulence. In ves tigation, however, will elicit that, con­
trary to ass umption, hi s proffered advice on va rious occasion s has 
been analogous to the New York Central's management' s policy. 
When the eleva ted railroads of Chicago commenced to operate 
electrically the Manhattan offic ials sought th e talent of the day fo r 
conference. On George W es tin ghouse's advice to ''sti ck to steam," 
electrical eq uipment wa s postponed here until decreased receipt s 
and the success of the Chicago project made it manifest that there 
was no other recourse. 

Mr. Franklin's testimony (you will fi n cl hi s offic ial titl e in the 
report of the testimony publ ished in the Times) so far before 
the Coroner's inquest leaves not an iota fo r di spute that the steam 
and smoke in the P ark Avenue tunn el dai ly pla ces in j eopardy the 
lives and limbs of the great army that travel therethrough . Thi s 
con , ideration alone is suffi cient to warrant summary act ion on the 
part o f the a uthoriti es, and n o ,uch ad\' ice as ~1r. \Vestinghou se's 
~hould be admitted to afford the railroad company an 0111:o rtuni ty 
to cavil. A s has been r epeatedly stated, no engineering difficulties 
ex ist which would prec lude eYen a semi-aggressi\'e management 
from under takin g the r equired improvement. To wait fo r the de­
\'elopment and perfec tion of m etalli c pas senger coaches would be 
well -nigh crimin al in the light of what ha s tran spired. 

As to the bogy of short-circuits from accidents and result an t 
confl agra t ion. 1 have in mind now three acci dents o f derai lment 
and one of rcar -- end colli sion , all on eleva ted structures, utili zing 
the third rail, each of which resulted as such an acc ident is certain 
to result , Mr. \i\Testin ghouse's assert ions to the cont rary, notwith­
~tanding-in the opening of the circuit breaker at the power house, 
rendering that section of the road electri ca lly dead. If time al­
lowed, I could point out where on e of the companies bearing Mr. 
\Vestinghouse's name ha s advertised to supply preci sely such a 
device, eulogizing its absolute positiveness. 

Mr. Westinghouse would do well to take a ride through the sec­
tion of the Fourth Avenue tunnel bel ow Forty-Second Street, 
where electric cars run at high speeds during ru sh hours on twenty 
seconds' hea dway. All the advantages of a properly equipped tun­
nel are here manifest . I know of no acc idents having occurred fn 
this piece of ideal subway. 

In closing, I beg to invite even those who know naught of the 
technicalities dealt in to contemplate the environment of an elec­
trically driven, lighted and heated train in an electrically lighted 
tunnel, with atmosphere fresh and breathable, and then compare 
with this combination a train drawn by a steam locomotive, heated 
by steam, lighted by ga s, in a tunnel filled with noxious lurid 
fumes. 

Is it not a hallucination to even intimate that the latter equip­
ment. whether in time of normal operation or at a moment of 
dreadful impact, is preferable to the fo rmer ? Is it not at this time 
an affront on the long-suffering public of New York and those·who 
visit us? R A v D. LILLIBRIDGE. 

BROOKLINE, M ASS., Jan. 18, 1902. 

To the Editor of the New York Times: 

The letter of Mr. Westinghouse in your issue of Jan. 16 sounds 
a bit startling, and seems to the writer somewhat overdrawn, but 
it certain ly gives a note of warning that should not pass unheeded. 
In the r apid development of electric traction there has been a 
ten dency to take chances which from the standpoint of public 
,a fety should be suppressed. I do not think it too much to say 
that, on the whole, electric motive power is the safest means of 
propulsion yet dev ised, above, on, or under the surface of the 
ground, but it is not without certain dangers, preventable, but not 
to be neglected. 

With a properly arranged system there should be little or n o 
clanger from fire, but a live workin g conductor a t 600 or 700 volts, 
with 10,000 hp or so back of it, is a thing to be treated with r e­
spect- "11ore respect, I am bound to say, than is usually accorded 
it. An unguarded third rai l carrying a current at the voltage 
mention ed may nry easily give a fatal shock or cause a di sastrous 
fire, and is by no means a safe method of supplying energy. H ere 
ill Boston such a system is in use on the eleva ted rai lroad, and ha s 
alrea dy occasioned several death s from shock and divers interesting 
pyrotechnic displays that fa iled of causing fires only by good for­
tune. A proper system of in sulating and guarding the third rail 
would, however, remove these dangers, and ought to be rigorously 
en fo rced, especia lly in the case of a tunn el, where if anything 
ha open s the passengers are caught like rats in a trap. 

On the New York Centra l tunnel the fir st necess ity is to abolish 
the smoke nuisance once for all, and there is no feasible way of 
doing it but by electric traction. No palliative measures can ha ve 
any considerable va lue, and it is almos t a waste of time to attempt 
them. T he electrical problem may be divided into two distinct 
parts. Fi r st. the tracks below 125th Street should be absolutely 
rid of steam locomotives and electric traction should take it s place. 
It is a perfectly easy matter to construct electric locomotive_s big 
enough to take the trains through the tunnel at schedule speed, 
and the short time r equired to change engines is not a serious 
matter. Such locomotives have been in successful use in the Balti­
more tunnel for the past five yea r s. If the tracks below are per­
manently rid of steam locomotives, there will be a pure atmosphere 
and entire fr eedom fr om smoke in th e tunnel, and such a catas­
trophe as the recent one should be quite out of the question. 
Electric trains so run are under as full control as any trains at a 
0 imi lar speed, and if necessary an absolute block system can be 
used. so that a colli sion cannot occur for lack of motive power. 
Such a system would at least make the tunnel clean and vastly 
sa fer than now. 

The second part of the problem brings upon the conversion of 
the suburban ser vice to electric traction. If thi s were done motor 
train s would be used and would come th rough the tunnel without 
a id from separate locomotives, like electri c trains on an elevated 
road. But this elec tric suburban service, albeit a very good thing, 
is not neces sary to r eform in the tunn el. M uch of the difficulty 
of the whole problem disappears if the idea of using stea m below 
r25th Street is dropped once for all and the whole track space de­
voted to electr ic traction . The question o f arranging the working 
conductor s is not an easy one, but it can be done with entire success 
and sa fety. If a third rail is used, however , it must be much more 
thorciu;Yhly safeguarded than ha s been the custom heretofore , or 
?n elen1 ent of danger of a rather serious kind will be introduced. 
In the light o f present experience sa fety can be assured. 

Lours BELL. 

NEw YoRK, J an . 21, 1902. 

To the Editor of the New York Times: 
I believe there is not the slighte~t reason to doubt that, with a 

proper degree of foresight in design, reasonable care in installa­
tion, and systematic in spection and test after installation, 
electricity is a sa fer agent than steam in the opera tion of ele­
vated or underground railways. That trolley cars now and 
then catch fire is undoubtedly true, but this is invariably a result 
of poor work in wiring, carelessness in placing resistance boxes in 
immediate proximity to unprotected woodwork, or similar causes. 
With the same degree of skill and care that is insi sted on in the 
con struction and inspection of steam locomotives these accidents 
would occur very rarely, if ever, and I have no doubt that it was 
with a view to pointing out the necessity of such skill and care 
tha t Mr. Westinghouse wrote his letter. 

As regards fire resulting from collision in case of elect_rically 
nropelled cars or trains , I have never heard of a single instance. 
It is not impossible that such a result should follow collision, but 
in my opinion the fire ri sk in such a case is far less than in cases 
where steam locomotives are used. When steam trains collide 
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passengers are exposed to danger resulting from one or a ll of three 
sources, viz.: (r) The stored energy of the train which wrecks or 
damages the cars, (2_) tir e from the engine or the lighting ap­
paratus, and (3) steam, which is common ly used to heat the cars. 

·when electric trains co llide the energy of m otion may cause 
wreck or.damage, but the fire risk is greatly reduced and the steam 
risk is eliminated. I base my statement that the fire risk is re­
dttced upon the fact that in the case of the electric train it is per­
fectly possible and not even difficult to abso lutely cut off the supply 
of power to wires in the wreck within a frac tion of a second by 
.'.!.!1 tomatic circuit-breaking dev ices of types a lmo~ t universa lly used 
in power houses and proved r eliable by years of experience. · 

The use of open or exposed fuses, such as apparently caused the 
recent fire in Liverpool, should nol be permitted, but autom'.ltic 
ci rcuit breakers located in fir eproof · compartments, \vhich may be 
constr"ttcted of iron if necessary, or properly enclosed fu ses of 
several types, which are on the market and exten sively used, prac­
tically eliminate the risk. 

The public demands higher and still high er speeds, anr! thi s de­
mand must be met. It should be met, however, conse rvatively and 
with due regard to every reasonable precaution that can in ~ure the 
safety of the traveling public. If speeds are increased, brakes must 
be made correspondingly more powerful. l na ve little sympathy 
with that kind of electrical r a ilway engin eering which Lusies itself 

-exclusively with the con struction of theoretica l speed curves, ig-
110ring practical question s of railway operation the importance of 
which has been established by long yea rs o f experience, but I can­
not agree with Mr. \Vestinghouse that in case of a wreck the ri sk 
of fire caused by resulting short -circuits is a l all comparable with 
the ri sk of fire when a steam locomoti ve, carrying in it s fir ebox 
from 1500 lbs. to 2000 lbs. of incandescent coals, plows its way 
through a car. If the current to each car be suppli ed through a 
proper automatic circuit-opening device, there is every rea son to 
expect that the current will be cut off befo re a fire is s tart ed. 

If, in addition to this, as for example in the case of the Manha t­
tan Railway Company, the third rail is divided into section s, each 
of which is supplied through an automatic circuit breaker located 
in the sub-station, it would seem that assnrance i~ :nade doubly 
sure. Theoretically, of course, it is not impossible that both cir­
cuit breakers should fail to oper ate and that a fire might result, 
but in my opinion the chances of such an occurrence are very 
remote. · 

In comparing lhe relative ri sks of the two system s of car pro­
pulsion in tunnels we may perhaps derive some light from a con­
sideration of the probabilities in the case of the r ecent colli sion 
in the Park Avenue tunnel had electricity and not steam been in 
use as the motive power. 

Unquestionably, as Mr. Westinghouse implies, it cannot be as­
sumed that the accident would not have occurred, but had all trains 
passing through the tunnel been electrically equipped it is at least 
certain that there could now be no ques tion as lo the inability of 
the engineer to see his signals by reason of smoke. 

Had electricity been used , the total weight of the Harlem Ri ver 
train, if equipped with motors capable of doing the same work as 
the engine, would have been ma terially less and the energy of im­
pact correspondingly decreased. The forward cars o f the H arlem 
River train , not being protected by a heavy engin e in front of them, 
would probably have suffered more damage than they did under the 
actual circumstances, but on the other hand it seem s r easonable 
to suppose that the last car of the N cw Haven tra in and it s pas­
sengers would have fared far better than they did when the massive 
engine with its load of steam, hot wa ter and li ve coals plowed it s 
way through the car. 

Had electricity been used, there would have been no scalding 
steam to burst forth from broken steam pipes to drive away r es­
cuers and, as actually happened in thi s in stance, destroy some lives 
that might othec.wise have been saved. 

As regards fire , I believe it is a fact that the wreck in the Park 
Avenue tunnel was ignited by the engine, a lthough the fl ames were 
promptly extinguished. Had elec trici ty been u sed, there is every 
reaso n to believe that while short-circuit s in lh e ca r wiring might 
ha ve resulted, the current would have been cut off so promptly 
by the automatic circuit breakers that the w reck would not have 
caught fire. As a matter of fact , th e ·troll ey car fir es which occur 
now and then rarely, if ever, happen at lhe time of or as a resu lt 
of a wreck. They arise chiefly from inadequate or careless ca r 
wi ring and can be practically eliminated by a reasonabl e degree of 
ca re in mounting lhe motors and controller s, th e u~e of a p1·oper 
g_rade of insulation , and a sys tem of regular and adequ ate inspec­
tion and te st. Al least 90 per cent of the trolley ca rs which have 
been_ burned in ser vice would never have caught fire had they 
received one-half the care which is insisted on in the case of steam 
locomotives. · L. I3. STILLWELL. 

ELECTlUCITY FOR THE NEW YOlU{ TUNNEL 

BY FRANK J. SPRAGUE. 

lFrolll the E lectrical TVorld and Engineer for Feb .. I. 1902) 

I note that Electrical 11 ·orld a11d E11gincer has published in its 
issue of J an. 25 the recent letter of Mr. \Vestinghouse on elec­
tric traction and safe car e for the New York Central Railroad, 
my reply th eret o, and hi s second letter, hi s correspondence hav­
ing appeared in the New York Tilllcs. I feel, however, that the 
second letter from Mr. \Vesti ng home and th e facts in the case re ­
quire further consideration at my hands, and I take advantage of 
the hospitality of these column s to defend once more what I deem 
the best interets of the electric traction art, including those with 
which I happen t o be m ore or less identi fi ed as their exponent. 
Mr. \Ves tinghou ~e, moreover, has no monopoly of public concern. 
The necessity of d oing everything possi ble to avoid the dangers of 
fire in a car propelled electrica lly or otherwise is apparent to all, 
and would naturally command support even if recommended by 
less eminent authority. So, too, wit h all practical proposals for 
increasing th e structura l strength of cars, reducin g the liability of 
crushing and telescoping in a co lli sion, and improving brakes and 
signals. But th e elec tri cal and the tran sportation world must not 
be thrown into a panic, a nd stampeded into paralysis because some 
particular method of car construction is not found in all existing 
ro lling stock, and because a ll the possible improvements permitted 
in n ew work cannot be universally applied. The simple fact is that 
Mr. \Ves tinghouse, moreover , has no monopoly of public concern. 
New York Central tunnel practically asserted that the present 
problem canno t be solv ed electrically, because the method which 
he assumes will be recommended is that oi motors distributed 

. under the cars, an d, the existing cars being combustible, this is 
dangerous, and hence such a plan must not be considered. All 
alternative o r composite schemes are entirely ignored. 

·whatever the detail plans which the N cw York Central may 
have under advi sement , and as to this my guess is probably as near 
correct as that of any o ther outsi der, which guess is that Mr. 
Westinghouse is ve ry much in error, I have not the slight est h esi­
tation in saying that every train mov ement in the tunnel and at the 
Grand Central terminus can be efficiently, promptly and safely 
made under electrical operation. A nd if it be true, which I do not 
think it is, that no electric manufacturer would undertake such a 
contract, then it is proper to say that there are contracting and 
constructing engineers who would not hes itate to assume the task. 
and Mr. \Vesting house's di sinterestedness is not sufficient to make 
him r efuse to supply a ny needed apparatus of hi s manufacture 
which might be found suit able. H e should not speak of inventors 
and manufacturers in terms of suggested disparagement because 
his parti cular pride has lon g been to be a shinin g light among 
those classes. 

The r eal problems before the Central management are not alone 
operative o nes, inten sifi'?cl by limited track room, lack of storage 
space, and consequent •~ongeslion of moyement, but also those of 
civ il enginee ring. The p1 oposal lo loop the suburban tracks, no 
matter how the l:ra in s are operated, is commendabl e in the high­
est degr ee. But it is certai n that such a loop will be opera ted elec­
trically , and the natural co rolla ry is tha t the electrical operation 
will ultimately be carri ed beyond the limits of the tunn el, at least 
as the normal operati o n of th ese trai ns, in which case multiple-unit 
operati on, poss ibly with car s of new construction , will most likely 
be adopted. 

Another problem is the handling of existing trains undisturbed 
in make-up or equipm ent, hauled to some point with in r easonable 
radius of lh e Grand Central station Ly steam. It is clear that for 
this terminal work the m otors will n ol be clislribuled under pas­
senger cars. 

It is r eported 1hat l\lr . Yerkes intends to introduce on the Metro­
politan Di strict R adway, of London. an imprO\·ed type of ca r. 1 
doubt not that thi s i~ so, and lhal it will be made jusl as strong 
and as free from the possi bil ities of damage by colli sion and by fiI c 
as il is practic;i l to m;ike it, thal steel construction for al Inst th" 
under body o f the ca r will be adopted, but more for struclurc1l pur­
poses than because of electrica l clangrrs. In th is connection it is 
uroper lo point out that most nwdcrn cars on the Continent of 
Europe are so built to-clay, a 11 cl t he cars on the Versa illes divisio11 
of the \Vestern R ai lway of France, operated on the multiple-unit 
plan , a r e comtrncled in thi s fash ion. Tt is also likely that ~ome 
parts of the upper st ructure may be made of steel, and oth1cr part:. 
of wood or other material treated s11 :1s to h:: non-inflammah!e, tlw 
same as is now req uired on modern hallleship s. 

T he ordinary poss ibiliti es of fire on an dec11-ic car may briefly h\ 
summ;-iri ze cl un<l er three heads : Flashing at the con tact shoes, 
which, bein g carried on an all -steel truck, may be now rl isconnled; 
breaking of connection s or chafin g of wi r es extending fr cm the 
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motors on the truck to the controlling apparatus on a car, caused 
by frequent and extreme movements of pivoted trucks, which can 
be avoided largely by good construction, and so far as the car is 
concerned by proper sheathing, and the making and breaking of 
current in the main motor controllers. Special insulation is essen­
tial in the running of ci rcuits, and it must be provided either 
naturally in the car construction or by special precautions, whether 
the car be of wood or steel, more in the latter case. It goes a lmost 
without saying that the controlling apparatus itself may, and should, 
be so constructed that no matter what the internal trouble, or 
what the amount of arcing due to bad or misplaced contacts, the 
disturbance shall be entirely local, and shall be kept so by being 
enclosed in an iron-clad structure. 

Common sense and prudence then indicate that whatever im­
provements in car construction may be introduced in the progress 
of the art, the fir st essentia l is to make the apparatus itself which 
cont rols motors reliable and fir eproof, and then to protect its in­
stallation and the installation of the motor equipment by the best 
methods known to the art to-day. It is safe to say that when this 
precaution is taken, the operation of the electrical train is amply 
safe, Mr. Westinghouse to the contrary notwithstanding. The 
presence of wood of itself is oftentimes a matter of safety, rather 
than danger, in electrical construction, because when properly pro­
tected it is not only a good msulator, and, therefore, avoids one of 
the initia l possibi lities of electrical trouble, but, properly sheathed 
with fireproo f material, the risk from its use is reduced to a mini­
mum. On account of the use of the grounded circuit, the presence 
of steel renders less possible the absolute isolation of different 
parts of the electrical equipment, and can introduce possibilities of 
trouble which are fo reign to some other construction. 

Mr. \Vestinghouse must find himself in a somewhat embarrassing 
position, to illustrate which I may refer to a bit of recent history. 
He sta tes unequivocally that any use of motors under care of 
present con struction on elevated trains or in a tunnel is repre­
hen sible and dangerous. If this be his present contention, in what 
light does he stand before the management of the Brooklyn Ele­
va ted Rai lway, where, in 1898, he began applying motors under the 
existing cars. On this road, which, so far as electrically equipped, 
is operated strictly on the multiple-unit plan, there have been three 
clas~cs of apparatus used, some being of Westinghouse make. Not­
with standing the specific experience of over two years, despite all 
the changes which had been made and troubles which had been 
experienced, concerning which he could not be in ignorance, and 
notwithstanding the fact that the controllers had been taken from 
under the cars where they were inoperative, and installed inside 
the cars, the \t\Testinghouse Company, undoubtedly under guaran­
tees of sa fe and efficient operation, have within the past year made 
a contract for a number of equipments to be used under the regular 
cars, in competition with others, at prices and under conditions of 
paymrnt and guarantees which no competitor would for one mo­
ment entertain , and which carry their own story, to do the very 
thing which Mr. \V cstinghouse himself now condemns. And this 
contrac t was supplemented by a proposal to equip the Manhattan 
EleYated Railway on the multiple-unit plan, using the existing 
cars. Should that collision and accompanying holocaust which he 
now fr eely predicts occur on the Brooklyn E levated with cars 
equipped with his apparatus, in what contradictory and dangerous 
position will he and the Brooklyn Elevated Railway find them­
selves in view of his former protestations and his recent utterances. 

Really, if all that is predicted is in any measure true, if it is im­
possible for all practical purposes to protect existing cars so that 
they may be safely operated electrically, then the 50,000 railway 
cars in this country would better be pitched into the scrap heap, 
the Manhattan, Brooklyn, Boston and Chicago elevated railways 
would better replace their wooden ties and do away with guard­
rails, or go back to steam, electrical science turn backward, and 
horses and the cable be restored to their former pre-eminence. 

For State Authority to Secure Entrance to Cincinnati 

There has been introduced in the Ohio State Senate a bill that 
has for its object the admission of interurban electric 
railway lines into Cincinnati. The bill in itself provides 
for the construction of common terminals in any city 
of the State that may be used by all traction lines de­
siring an entrance. and inasmuch as all other cities of Ohio with 
the exception of Cincin_nati, already have interurban lines entering 
their limits, the bill, if it becomes a law, will have a direct bearing 
on the situation in Cincinnati. It has been expected for some 
time that a bill having for its object the securing of State consent 
to enter Cincinnati w-ould be introduced, but the bill that has found 
its way to the Senate, it would appear, is mild to what had been 

expected. Instead of being calculated to throw the city wide open, 
and tending to give the interurbans the right to run over any of 
the existing city lines, it is seen to be a bill that provides the legal 
machinery under which a company can incorporate for the purpose 
of building terminals that shall be utilized by all interurbans, and 
that shall be kept as distinct and as free from interference with the 
business of the existing street railway lines as is possible. No 
less than six companies are now desirous of obtain ing entrance 
to Cincinnati. 

•• 
Street Railways in New Hampshire 

The annual report of the Railroad Commissioners of New 
Hampshire has recently been made public. The report refers to 
the growth of the industry throughout the entire country, ancf then 
confines itself so lely to the advances that has been made in New 
Hampshire. The report says: At the· beginning of the year 1892 
there were in the State but 51 miles of street car track, of which 
28 miles were operated by horse power and 21 miles by electricity. 
According to the returns on June 30 las t, there was in the State a 
track mileage of 138-47 miles. capitalized at $1,498,000, in stock, 
and $1,486,744.76 in bonds. Since June 30 the Manchester road 
has been extended 2 miles at a cost of $27,000, the Portsmouth 
about 3 miles at a cost of about $45,000, and the U nion, now the 
Dover, Somersworth & Rochester, about 13 miles,. which, with 
power plant and park expenses, adds $400,000 to the capi talization 
of the new corporation. The Seabrooke & Hampton, 5 miles 
long, has been completed and is now in operation, as is IO miles 
from the State line at Amesbury to South Hampton, Newton and 
from Plaistow, and there has also been built a road from Salem to 
Nashua, a distance of 14 miles, all of which will be capitalized at 
about $700,000. These expansions increase the mileage of the 
State to 135 miles, and the total capitalization to $4,288,934, an 
average of $23,000 per mile. 

Of the proposed roads the report says: The Berlin Electric. 
Railway Corporation has taken all the preliminary steps toward 
the construction of a road through the streets of Berlin, and 
to Gorham, a distance of 8 miles, at an estimated cost of $215,000. 
A road has been chartered from Newport to Sunapee, a distance 
of 7 miles, and the capital for the same has been secured. The 
Keene Electric has procured a charter for an extension from 
Keene to Swanzey, 6 miles in length, and proposes to open it 
early in the spring. The Exeter & Portsmouth Railway, 12 miles 
in length, has been chartered and capita lized, and the Haverhill 
& Manchester, 27 miles long, has been chartered and located. 
Both are promised in the near future by those in control of the 
franchises. The Boston & Maine has secured from the court a 
right to construct a line from Concord through the towns of Pem­
broke and Hooksett to Manchester, and from Manchester through 
the towns of Litchfield and Hudson to Nashua. The section be­
tween Concord and Mancheste r has been graded and wi ll be com­
pleted and put in operation early next spring, and that between 
Manchester and Nashua is expected to materialize during the year. 
The length of these two branches will be about 30 miles. 

The receipts of the roads in operation prior to June 30 were as 
fo llows: Chester & D erry, $12,248.56; Concord, $70,275.29; Exeter, 
Hampton & Amesbury, $105,298.50 ; K eene E lectric, $16,246.82; 
Laconia; $24,877.76; Manchester, $212,138.11; Portsmouth , $53,-
628.02: Dover, $45,234.76; a t otal of $552,447.82. Only the rental, 
$12,000, of the Nashua road, which is leased, is included in the re­
turns. All the roads showed a net profit except the Laconia. 
Combined, the divisible income was $96,612.08 or about 6½ per 
cent upon the outstanding stock. 

Park Attractions 

F. Pincus, of Philadelphia, who has made a great success in the 
supplying of vaudevi lle and other entertainments for street rail­
way parks throughout Pennsylvania, New J ersey and Delaware for 
the last four years, announces that he has made an arrangement 
with Henry Pincus, of the Vaudevi lle Association of New York, by 
which he is enabled to greatly increase the territory which he can 
supply with park entertainments. He is now in a position to sup­
ply troupes for thi s service to street railway parks in New York 
State, New England and the South ano West. 

O n Jan. 16, according to a London despatch, a locomotive on 
the South London tube railway caught fire, owing to defective in­
sulation. The fire spread to the sleepers on the roadbed, but as 
it was near a station it was soon extinguished. 
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Some•Handsome Interurban Cars 

T he John Stephenson Company, oi Elizabeth, N. J. , is buildi ng 
a large number of electric cars for interurban service. T h e ac­
companyi ng illustrations show some of these cars, which have 
recently left the shops, and which contain a great number of in-

capacity of the car being forty-four passengers. As the cars are 
expected to be used over long distances, a toilet compartment is 
included. This is placed at the partition bet ween the smokin g 
compartment and the main compartment, as shown in the plan. 
T he total height of the car is 12 ft. 2 ins., and the bottom of the 
side si ll is 3 ft. above the rail. Two steps are provided at each 
corner, fitt ed with the Universal safety tread. 

LONG CAR FOR SCHENECTADY-ALBANY LINE 

terest ing feat ures. The necessities of interurban work have com­
pell ed many of the roads which opera te this class of service .to 
approximate in their rolling stock th e facilities offered by the 
steam ra il road train, and the designs of the John Stephenson 
Company have proyed most satisfactory. 

T he hand some car ill ustrated, which is to be sent to the Pitt s­
burgh , McK eesport & Connel]syi ]le Railway Company, is one of 

INTERIOR OF SCHENECTADY CAR 

an o rder of twe11ty-five. Th ese cars are nearly all completed and 
wi ll , it is expected, be soon in operation. The cars are made with 
steam coach roof continu ed out over the vestibule as shown, and 
ha Ye straight si des and ends. The width of the car is 8 ft. 4 ins., 
and that of the vestibule 7 ft. At the end of the car, therefore, a 
small space is left betwee n the sid e of th e car and that of the 
Yes tibul e, which is provid ed with a smal l, narrow window. There 
arc also windows at the side of the end doors , \\'hich are double. 
All windo,ys are of plate glass. Both the doors and the windows 
in side of the vestibul es arc fitted wi th roller curtains, those on 
the doors ha vi ng the roller vertical so that th e mere act of closing 
the door unroll s th e curtain. Th e motorman in his vestibul e, 
therefore, is shielded from all light from within the car, and his 
view of the track is not obstructed by refl ectio ns from th e front 
glass of the vestibule. Th e ca rs are 32 ft. over corn er posts, the 
vestibules being about S ft. long. The interior of the cars are di ­
vided into two compartments, one of which is about twic e the size 
of the other. The smaller compa rtm ent is used as a smoking 
compartment. Along the sides of th e car, above th e windows, are 
plac ed baggage racks for the conv eni ence of passengers, and push 
buttons connected with bells on tlw platforms are inserted in 
the window posts. The car is li ght ed by incandescent lamps sus­
pended from the lower deck of tl1 e roof. The seats are of the well ­
known "walkover" type, made by Hale & Kilburn, the seating 

Another order for cars of a similar type to those above de­
scribed has been received from the Hamilto11 , Glendale & Cincin­
nati Railway Company. The cars are the same in general external 
appearance , bu t have no toilet compartment. Th e specifications 
call for the Baker hot -\\'ater heater, which is being installed. 

INTERIOR OF PITTSBURGH CAR 

Another order for this type of car has been rece11tly filled for the 
Schenectady-Albany line, and all the cars deliYered. These 
are of th e same general. straight-sided type , 36 ft. 2 ins. over 
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HIGH SPEED TRUCK, SCHENECTADY CAR 

corner posts, with 4-ft. 6-in. vestibules. They are built with the 
John Stephenson spring bumper, and have steam-car roofs. These 
cars have arc headlights, made detachable, so that one headlight 
is suffici ent for each car, being moverl from end to end when the 
direction of the car is changed , They are provided with two t rol­
ley poles, one at each end, as are all these long interurban cars. 
Troll ey catchers made by the New Haven Car Register Com-
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pany a re p laced o n the outside of the vestibul e. The finish of 
these ca rs is mahogany, inla id in ve ry ha nd some manner and 
highly poli shed, g iving a very r ich appearance to the car. Th ese 
cars are mounted on th e John Steph en so n N o. 6 trucks, illustrated 
he rewith . T his type of truck is especially in tended fo r high-speed 
work and has proved very sa tisfactory in interurban service. 

Street and Second Avenue, Brooklyn. The fa miliarity o f M r. 
H ose with all kinds of street railway apparatus from the practical 
sid e is supplemented by considerable business ability, and this, 
combin ed with the exceptional fac iliti es possessed by the com­
pa ny, it s machin ery and o peratin g fo rce, have a ll result ed in a 
large a mount o f busin ess. l\Ir. H ose has taken up a branch of 

CAR BODY AN D PLAN OF INTERURBAN CAR 

the street railway bu sin ess which 
is of grea t importance, and which 
is seldom made a specia lty by con­
cern s of thi s kind ; thi s is the man­
u fa cture of ca r wi ring cables made 
in any size or style des ired, with 
the ends of the wires carefully 
tagged and the cables thoroughly 
tested before leaYing the shop. 
The tags are made of copper, and 
are so fas tened around the ends of 
the va rious wires of which the 
cabl e is built up that they cann ot 
wor k loose, and are always in readi­
ness for inspection. While the 
company expects that a large por­
t ion of its busin ess wi ll naturally 
come from roads at no very great 
di stance from the M etronolitan 
di strict, yet it has facilities for re­
ce iving equipments for r epair from 
roads a t g reater di stances, and, of 
course, it s repai r parts can be sent 
to any part of the country where 
they are desi red. The expenses of 
shipping the motor to New York 
fo r repair may be found to be more 

W hile bui lt in the main on lines copied from th e Master Car 
B uilder s' st andard , certain m odifi cat ions have been introduced to 
fit the req ui rements of electric roads . The frame is mad e of 
wrought iro n and th e springs and s ide bars arc so arranged tha t 
th e trn ck is low enough t o go under .one-step car s. 

Th e above cars form an important addition to th e roll ing stock 
of A m er ican street railways. T h ey h ave in com mon ma ny details 
of con st rnction which , altho ugh sm all in them selves , go a lon g 
way toward improvin g th ei r appearance and serviceability. They 
are of the semi-conyerti bl e ty pe, the wind ow openings bein g 
s t1 ffi.cie ntly large to make a pleasan t ca r in summ er. Th e color o f 
the P ittsburgh , McKeesport & Conn ell svi ll e and th e H amilton, 
Glendale & Cincinnati cars are a da rk g reen, whi ch no t o nly 
gives a ve ry ric-h appearance to th e car when n ew, bt1 t possesses 
most excell ent wearing qualities. T he g rab ha ndles at the ve ti ­
b ules are maple rods, h ighly polis hed and set in brass socket s a t 
each end. T his bit of light color at the ves tibul es has a very 
pleasing effec t on the eye. T he wi ndow openings are made extra 
la rge, a small sash raising into the roof bein g used ab ove th e 
main one. T he lower sash are o pen ed by droppin g in to sill 
opening and covered with hin ged cas ing. Th e doo rs are fi tted 
wi th "anti -rat t lers." At th e s ides a re placed rnbber roll er s, which 
effectually p revent th e vibration of th e doors, and a fur ther pre­
cautio n is taken , y placi ng a stri p of rnbber in th e g uid es wh ere 
the two doors come together . 

•• 
Electrical Repairing 

The rapid cleYelopment of street ra ilways in the Un ited States 
has crea ted a demand fo r a new class of r epair sh ops. \ Vhile all 
operating roads haYe faci lities for making nea rly all of the o rdi ­
nary repai rs wh ich are n ecessary un de r normal conditio ns, the re 
are oft en times wh en th ese fac ilities ar c stret ched b eyond th ei r 
limi t and it becomes necessarv to fi nd some reliabl e firm to which 
the appa ratus of the compa;1y can be intrust ed . On th e oth er 
hand, th ere are many parts of th e elec tri cal equipm ent wh ich it is 
incon\'en ient and unn ecessarily expensive to manufact ure by th e 
road itself, such as ar mature co il s, fi eld co ils and many oth er de­
tai ls. T he rel iabi lity of thi s part of th e appa ratus is of the utmost 
impor ta nce, as all railway engin ee rs kn ow. and if obtained fro m 
an irresponsible source it invariably leads to trouble. A mo ng th e 
recen t firms whi ch have bee n added to this class o f th e r epair 
business is that of the Charles .G. H ose El ec tri c Co mpany, of 
New York Ci ty, which has opened a h,rge r epair sh op for th e ex­
press purpose of attendin g t o th e wants of all u ser s of electric 
machinery making a special ty o f stn·et railway apparatus. The 
president of the co mpany. Charles G. H ose, has had large ex­
perience in thi s work. haying been conn ected with th e Brooklyn 
Rapid Transit Company for th e past eight years in various ca­
pacities in the large repair sh ops o f th e company a t Fifty- Second 

than ba lanced by the ex cellent workmanship and the cheapness of 
the r epai ring price. Al l kinds o f work wi ll be done, including the 
r epairs on car controll ers, commutator s, gen erato r s, both alter­
na ting and direc t cur rent, a nd st ree t ra ilway and o ther mo to rs, be­
sides co ntracts fo r th e com plet e wirin g o f car ho t1 ses , o ffi ces and 
other huil dings. 

•• 
New Insulated Crossings at Richmond 

I n th e acco mpan ying cuts a re sh own two styl es of ov erhead in­
sulated cross-over swi tch es desig ned by th e superintendent o f 

FIGS. I , 2 AND 3.-INS ULATED TROLLEY CROSSI NGS 

con strn ction, H. S . K emp , of the Richmo nd P assenger & P ower 
Company, of Richmond Va. 

Richmond, which is noted for h aving the first commercial elec­
t r ic street rai lway lin e in thi s country, now has two street railway 
system s, the R ic hmond P assenger & P ower Compa ny and the 
R ichmond Traction Company. Both compani es have common 
trackage and operate o n each oth er 's tracks in several streets. On 
stree t s where common trackage was granted it was dee111ed ad­
visable to put up two trolley wires, each company to furnish its 
own power and ex pense of maintenance. 

As the trolley wires are supplied from different stati o ns, and are 
consequently of different potentials , all switch es and cross-overs 
have t o b e of special design and in sulated. 

Fig . I shows a twin adjustable insulated cross ing , with one ad­
justabl e crossing insulated from the rest of the crossing. The ad-
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justable crossing on th e short end is connected with th e main 
body of t he swi tch. Fig. 2 is a side view of th e same cross-o ver, 
and Fig. 3 is a 30-deg. acute angle cross-over used at turnouts. 
T hese cross-overs are made righ t and left-h anded. Fi g. 4 is a 
section of the twi n adj ustable insulated crossing, and' shows th e 
genera l construction adopted in a ll of these app liances. As wi ll 
be noted, th e me tal and fibr e part s arc bolted to a wood ba cki ng. 
T h e la t ter is bir d's-eye maple, which is fi r st treated with paraffin 
and afterward painted with P. & B. paint. It wi ll al so be no t iced 

FIG 4.-SECTION OF C ROSSING 

that the switch es and crossings arc de signed for a straight under 
nm of the tro lley wh eel along th e bottom surface of the switch, in­
stead of makin g th e contact part s belly down. One of t he advan­
tages clai med for thi s con struction is th at the m otorman does no t 
have to slow down t o prevent the jumping of th e troll ey wheel. 
As the tro ll ey wire is bent up and carried over the t op of th e 
switch , the latter is made extra strong to prevent bucklin g from 
the extra stra in th us put upon it. 

Some twenty of th ese cross-overs have been in use during th e 
past year, wi th excell ent results. 

Cleanliness of Cars 

Every street railway manager knows that the cleanliness of hi s 
cars is a pa ramount necessity , not only for the success of hi ~ road 
in at t racti ng traffic, but also for p rese n ·ing them , fo r dirt is a 
rapid agen t in car deterioration. 
No matter whether the power 
station is operated at a mo,t eco­
nomical figure, the cars of the 
most recent design and manufac­
ture, and the trucks of the most 
approYed type, if the rolling stock 
is not clean the public will not 
patroni ze the road. Many prepa­
rations have been brought for­
ward for clean sing cars, but none 
apepars to have met with such 
success a s a mater ial which is 
manu fa ctured by Robert Young & 
Company, of Glasgow, and which 
is now being introduced into the 
United States by the Frank S. de 
Ronde Company, New York. This 
material is called "Sacarbolate," 
and so great ha s been it s success 
in England that it is practically 
the only material used in Great 
Britain for cleansing cars. " Sa­
carbolate" is an antiseptic fluid 
soap which effectually cleans and 
r enews all painted or varnish sur­
faces and leaves a most agreeable 
odor. 
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The Louisville Railway Relief Association 

The report of the Louisville Railway Relief Association, com­
Ifosc d of the empl oyees of the Loui sv ille Railway Company, of 
Louisv ille , Ky., for th e year ending Dec. 31, 1901, has recently 
been issued. The associatio n has steadily grown, both numeri­
ca lly and finan cially, si nce it s organization, and is in a most pros­
perous condition. The total r ece ipts of the association for the 
year were $2,788, of which amount $2,755 were received as dues, 
th e remainder being interest. The sick benefit disbursements of 
the association amount to $1,377, while the death benefits r eached 
a total of $600. The general expenses of the association were 
$327, making the total expenditures $2,305. On J an. 1, 1901, the 
associati on had on hand a balance of $1,940, and this, added to the 
balance for th e yea r endi ng Dec. 31, 1901, gives the association 
$2,423 with which to begin th e new year. 

----♦------

Arch Culverts versus Girder Bridg-es 

\Nith the dev elopm en t of interurban railway s th roughout th..: 
U nited States the q uestio n as to whether to build girder bridges 
or arch culvert s over the small stream s or waterways is an im­
portant one. The girder bridge on good substantial and solid 
foundations with ties and rail just reaching th e uniform and 
es tabli shed g rade is probably more generally in use, and is cheaper 
than th e culvert , but it has certain di sadvantages. One of these is 
that it remain s the same as long as it lasts, and it does not sett le 
with the road. The result is that wh en th e road has been ballasted 
and settles away from the bridge, the roadbed must be brouo-ht 
up to a level with the bridge, and with more ballast, usually bef~re 
the road has barely begun t o earn mon ey. This cost should 
properly be added t o th e cost of the gi rder bridge. On the other 
hand, the ballast can be put directly on the cul ve rt. 

The accompanyi ng illu stration sho \\" s a patent cul vert. of which 

E.·1rtl1 Linc 

HALF LONG IT~INAL SE_C_T_IO_N-+-----

In using this material, the makers 
suggest that dming dry weather, 
or when there is no mud on th e 
painted woodwork, it is not neces­
sa ry to do more than simply sponge 
0\·er the parts with a very weak 

NEW TYPE OF CULVERTS FOR INTERURBAN ROADS 

solution, but that in wet weather the so iled part s should be wash er! 
thoroughly every night . 

Th e in side of the ca rs should he th c, ro ughiy wa shed on ce every 
two month s, and sh ould , in additi on, be rubbed over dai ly wi th a 
sponge sa tur ated in th e fluid: furthn. once a week the fl oors 
under the sea ts should be ca refull y wa shed, using the full strength 
of the fluid. The floors also, after daily bru shin g, slrnt!ld be 
~prinkl ed wi th solution. 

It will be found that the above treatment not only tends grea tl y 
to increase the life nf the paint and va rni sh of th e ca r , as we ll as 
of th e ca r itself, but will keep it in a thorou ghly fr esh co ndition , 
and free from infectious ge rm s. The acceptance of the ag('ncy in 
the United States for thi s materi;il hy the Fra nk S. de R onde Co m ­
pany is an excell ent indorse ment of its m erits. 

a number ha\'e been built for th e Indianapoli s & l\Iartin~,ille 
Rapid Transit Co mp any and other int erurban roads by B. L 
131 ai r, of Indianapoli s, a nd which is u f much intere st in this 
conn ecti nn. To many it will be something of an inno\'ation, as 
it brin gs into n ew use th e vitrified sh ales or cla~·s. 1 t is mack of 
holl ow Yitrifi ed blocks, th e sid es of which are parallel to the radii 
of the ci rcle which th ey fnrm in making the arch. They are laid 
in Portland cement mortar, l part to 2 parts, with the ends filled 
and protec ted. The bl ocks a rc made in thickness and depth to 
correspond t o the size of th e arch in \\' h ich they ar~ to be used. 
Tests made on th ese bricks at Purd ue Unive rsity by Professor 
Goss sh ow that a bl ock 8 in s. deep, 10 ins. wi(\e and T2 ins. long 
wo uld sla nd a press ure of 172,840 lbs. before showiPg signs of 
fail ure. 
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A New Type of Truck for Long Cars 

The accompanying illustrat ion shows a truck of novel design, 
which contains many interesting features. T he truck has been r e­
cently perfected after a long experience with th e n ecessi ti es of the 
se rvice for ,,·hich it is intended, and it is confidently expected to 
meet the requirements of all work where a small wheel-base truck 
is required. It is of such dimen sions and its parts are so arranged 
that it can be applied to long cars that are framed narrow on the 
sills, and yet accommodate itself to curves hav ing short radii. The 
truck is built in two sizes . one 11:1.ving 33-in. wheels and a 4-ft_. 6-in . 

IMPROVED DOUBLE TRUCK 

base, th e other having 30-in. wheels and a 4-ft. 3-in. base. A nov­
elty of the truck is the swing motion of the bolster frame ,ind the 
supporting elliptical springs. It is claimed that this is the only 
short wheel-base truck which combines these desirable properties .. 
The elliptical springs from which the car body is supported rest 
against a beam, which is hung by the link shovn1 in the engraving. 
The lower side-bar is twisted in the middle, so as to present a flat 
surface immediately below the end of thi s beam, and sho~1ld the 
link break, therefore, the car body could only descend a short dis­
tance, and no further injury would be experienced by the truck or 
ca r body. The springs which support the car are con structed on the 
mos t improved princ ip les as laid down by the standard practice of 
the Master Car Builders' As sociation. The brakes which are placed 
on the inside o f the wheels are made ex tra strong, so that they 
can be operated by ai r or ot her automatic sys tems. They are of 
the live and dead-lever type, which has proved most reliable i11 
service. 

Both operating men and ca r builders will appreciate the advan­
tage of having a short wheel-base truck which 1s applicable to 
n arrow fr amed cars, and the manufacturer s of the one illustrated 
think they have solved the problem. This design will be found 
especially useful on long double-truck ca r s which have become so 
essential in the economical operation of city railways, but it can 
be used with safety on high-speed interurban r ailroads as ·well. It 
is manufactm·ed by the Taylor Electric Truck Company, of Troy, 
N. Y. 

•• 
Metallic Packing for High-Pressure Steam Engines 

The a<hantages of a purely metallic packing fo r the piston-rods 
and nther p;\rts of a ~tea m engine where high pressures arc used 

AN EFFICIENT PISTON PACKING 

has caused a number of styles to be placed on the market. One of 
the forms which has met with the greatest success is illustrated 
in the accompanying engraving. It is known as the Swain sta ndard 
pi ston-rod packing, and is made by the Swain Lubricator Corn-

pany, of Chicago, Ill. This packing has been used in varying and 
difficult position s fo r many years, and is made in several designs 
and fo rms, employing specific metals for specific purposes, and 
affording universal application to any build and u se of engine or 
pump. A mple provision is made in the con struction of these 
packings for vibration of rods and for rods running out o f align­
ment. The packing rings con sist of two sections. Each o f the 
section s o f one ring overlap those of the other , and are so doweled 
that they fo rm a tightly j ointed adj nstable packing. T.J1ese sec­
tion al rings are made of a special anti-friction metal encased in 
hron 7e. and arc so strong an d durabl e that they will n ot become 
broken under any ordinary conditions. Sufficient space is allowed 

in the recess above the ring to allow for any 
vibration of the rod or cage containing the pack­
ing rings . Double rings are placed at the in side 
of the packing, which contain between them 
spi ral springs. These springs always press the 
packin g rings t ightly aga in st the sha ft , and hold 
the rings firmly togeth er, so as not only to make 
a steam-tight joint between the packing ring and 
rod, but between themselves and the cage rings. 
The outside ring, which is forced against the 
box by the gland, has a small vulcabeston gasket 
on its inner face, making, together with the slip­
ping joint between thi s ring and the packing 
rings, the escape o f steam, air or gas, impossible. 
Besides the type of packing illustrated, a number 
of va rious styles hav e been perfected · for special 
se rvice, but th e general advantages of the pack­

ing are ~hown in the type selected fo r the base of this articl e. Over 
50,000 sets of thi s one fo rm alone have been sold, and all o f them 
have pro,·en sa ti sfactory in serv ice. 

•• 
The Stocker Cooling Towers 

A lthough a few years ago cooling towers for supplying con­
dens in g water to steam plan ts n ot loca ted n ea r any natur,il body 
of water were seldom seen among large street r ailway power 
houses, their increasing use the pa st fi ve yea r s has made the sight 

IMPROVED COOLING TOWER 

of them more fa­
miliar than fo r 
merly. Their ap-
p I i ca tion, how­
ever, is by no 
means as u111ver­
sal as it is des ­
tined to be the 
next few years. 
Few steam plants, 
unless I o ca t e d 
where real estate 
is very high, can 
afford to do with­
out the advan­
tages and econo­
my of running 
condensing. A 
form of cooling 
tower which ha s 
been used exten­
sively in St. Louis 
and elsewhere is 
made under the 
patents of George 
J. Stocker, 2831 
Victor Street, St. 
Louis, Mo. In 
external appear­
ance it is as 
shown in the ac-
companying en-

gra, ing, which is one of the standard Stocker towers. They are 
a lso made of steel or brick, as the customer may des ire. 

The water is pumped to the top as in all cooling towers, and 
trickles down over the cooling surfaces, which are made up of 
boards in hori zontal layers, set at right angles to each other, and 
provided between their inter sections with upright oblique partitions. 
The fan blowers at the base are mounted in ring oiling, self-ad­
justing bearings. Two fan s are used, instead of one, as is usual, 
and by this it is claimed a better circulation of air is obtained to a 
given amount of power and size of tower, because the air is more 
equally di stributed throughout the tower. The water is distributed 
at the top of the tower by a system of funnel-shaped troughs of 
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galvanized iron, so constructed that the water flow is even ly dis­
tributed over the cooling surfaces. T hese troughs, it is claimed, 

· are not so likely to become clogged by the sediment of impure 
water as are perforated pipes, and the troughs are easy to clean. 

The gallery around the top of the tower serves the double pur­
pose of making the distriLuting apparatus eas ily accessible for in­
spection and cleaning and preventing possible splashing and blow­
ing of the water over the walls of the tower. The basin under­
nea th the tower in which the cooled water gathers, and from 
which it is led to the condensers, is, according to the location of 
the tower, built either o f concrete or brick, or is a steel pan. In 
both instances, the construction must be such that the impurities 
will have a chance to settle out. The Stocker tower is claimed to 
be of much lighter weight than other designs of tower, and hence 
can be sometimes set up on a roof close to the conden sers, rather 
than some distance away. The materia l put into these towers is 
carefully selected, the interior being first-class cypress, a wood of 
great lasting qualities under water. The use of wood for a cooling 
surface and the peculiar arrangement of boards gives a large cool­
ing capacity in proportion to the weight and size of the tower. T he 
power required to pump water the height of the tower is given as 
less than ½ hp per 100,000 gallons per day. The power required for 
the fans, of course, varies, but under some favorable conditions, 
the necessary cooling effect is obtained without fans. 

An Improved Heater for Street Cars. 

The New Century Car Heater Company claims a large number of 
been perfected by the New Century Car Heater Company, of J er­
sey City, N. J. This device is built along the same lines as the 
ordinary hot-air furnace, and contain s the same elements of safety, 
economy and cleanliness that are found with apparatus using these 
principles for the heating of houses. The manner in which the 
principles are adapted to use on a street car ar e very original, and 

heater is used in a car, it being placed under one of the seats and 
occupying none of the passenger space. 

In the second ill ustration the detail s of the furnace are shown. 
T he fire is contained in what is known as the fire-pot, which con­
sists of an iron pot having a grate at its bottom and being pro­
vided wi th a handle, Ly means of which it is readily r emoved from 
the apparatus. This pot is filled with coal and the fir e started be­
fore it is placed in the car, and in the same way when the car is 
taken out of service at the end of a run , the fire-pot is removed 
before the car enter s the car house. This adds greatly to the 
safety, as no fir e is taken into the buildings of the company. Above 
the fire-pot when in position are two chambers. The first is con­
nected to the smoke pipe, which runs to the roof of the car, and is 
closed by two hinged doors, which overlap and make a tight en­
closure. The second chamber is the top of the hot-air space, and 
opens on each side to the conducting flues, which lead the hot air 
to the register s in the seat panels. All the air which reaches this 
chamber is brought up by the side of the hot fir e-pot, and is evenly 
and thoroughly heated thereby. 

The New Century Car Heater Company claim a large numLer of 
advantages for this device. The furnishing of fresh air to the in­
terior of the car greatly increases the comfort of the passengers, 
and the easy regulation of the fire by mean s of a damper enables 
the conductor to keep hi s car at a practically constant temperature, 
no matter what the external conditions may be. The use of coal 
for heating cars is, of course, very economical, and by furm shing 
a method whereby the dirt and dust is kept away from the floor of 
the ca r, has placed at the disposal of the railway managers a most 
efficient means of adding to the comfort of their passengers. 

Nut Locks for Car Work 

The J ones Positive Nut Lock Company, of Chicago, is making a 
specialty of nut locks suited to use on cars where nuts are tightened 

FIG. 1.-HOT AIR CAR HEATING SYSTEM NOVEL NUT 

are well illustrated by the cuts. Fig. 1 shows the complete appa­
ratus as it is installed under the seat of the car. The openings by 
which the hot air is expelled into the ca r body are placed in the 

FIG. 2.-DETAILS OF FURNACE 

riser panels of th e scats, and have the same appearance as the ordi ­
nary electric heater. On account of the rapid circulation of the 
air it is claimed to Le impossible for these to assume a dangerously 
high temperature, but the almost unlimited supply of heat in the 
fire-box keeps the atmosphere of the car evenly heated. Only one 

~gainst woodwork. The steam railroads have taken up with the 
nut lock, and are using it extensively. It also makes nut locks for 
trucks and on iron. The latter consist of a plate, which is pre­
Yented from turning by having one edge bent over some part of the 
truck frame, and having another edge bent up against the nut to 
lock it after being tighttned. The spur locks for use in wood are 
5hown in the accompanying illustration. The lock has spurs which 
venetrate the wood, and after the bolt is tightened clips are bent up 
to hold the nut from turning. The spurs are of such shape that 
tht wood cannot shrink away from the lock. 

----♦----
Discussion on Fly-Wheels 

The discussion on the paper on the design and construction of 
fly-wheels for electric lighting and traction purposes, read by A. 
Marshall Downi e before the Institution of Engineers and Ship 
Builders, of Scotland, and published in the last issue of this paper, 
has just been published in the transactions of that society, and 
brought ont a number of interesting particulars. Prof. Andrew 
Jamieson referred to one type of fly-wheel, the description of 
which had Leen omitted by Mr. Downie, and that was one in which 
steel wires of great tensile strength were wound around th e per­
iphery of the wheel. Professor Barr also referred to this type of 
fly-wheel, one of which, he sa id, was in use at the M annessman 
tool works. The fly-wheel was 20 ft. in diameter, and some 70 

tons of steel wire were wound on the rim, with a tension of about 
5 0 lbs. The wheel ran at a speed uf 240 r.p.m., and had a per­
ipheral speed of about 250 ft. per second, as against, say, 100 ft. per 
seco nd, which is u sually taken as the safe maximum for ordinary 
cast-iron wheels. A numb er of the m em bers spoke about the 
fine coefficient of speed variation referred to by Mr. Downie, and 
tho ught th:1t it would be difficult to measure a speed variation of 
1-650, as mentioned in the case of one of th e engines. Mr. 
Matthey Lelieved that with a ten si le strength of iron of 16,000 

lbs. and a factor of safety of 8, a speed of 140 ft. per second could 
lie ado pted for rims cast in one piece. 



STREET RAILWAY JOURNAL. [VoL. XIX. No. 5. 

Annual Banquet of the New England Street 
Railway Club 

The second annual meeting, reception and banquet of th e 
New England Street Railway Club was held o n Thursday even­
ing, J an. 23, at the Hotel Brunswick, B oston. This was o ne of th e 
most successful gatherings ever h e ld in connec tion with th e st ree t 
ra ilway interests uf the country, bringin g out over 250 r ep r esent ­
ative men in all branches of th e New E ngland rai lways. T he 
club has had a phenomenal growth , th e secre tary's repo rt show­
ing at present a m em bership of 326 operating and supply m en , 
and the crowd that filled the large dining hall of the B runswick is 
suffi cient evidence that these a re active m embers. Before pass­
ing into the banquet- an informal reception was held in the par­
lors and corridors oi the hotel, and those present had a n oppor­
tunity of meeting the guests of honor , a m ong wh om were in­
cluded many men prominent in street railway circl es both in and 
out of New Engiand. A partial list of those present fo llows: H . 
H. Vreeland, president Metropolitan Street Railway of New York 
City and of the American Street Railway Associatio n ; G. Tracy 
Rogers, president of the Binghamton Railroad Company and of 
the N cw York State Street Railway Association; Charles D. Kim­
ball, Governor of Rhode Island; A. D. Claflin, president of the 
Boston Suburban Electric Street Railway; Gen . W . A. B ancroft , 
president, and C. S. Sergeant, vice-presiden t of the Boston Ele­
vated Railway Company; Col. N. H. Heft, electrical engineer of the 
N. Y., N. H. & H. R. R.; H. L. Wilson, auditor of th e Boston 
Elevated Railway Company; George \V. Bishop, Massachusetts 
Railroad Commissioner; E. F. Blodgett, Senator, of L eomin ster, 
]\!lass.; E. C. Foster, general manager of the Boston, North ern & 
Uld Colony Street Railway Company; the Hon. E. P. Shaw, of 
Boston; R. S. Goff, general superintendent of the O ld .Colon y 
Street Railway Company; H. D. MacDona, counsel of the Metro­
politan Street Railway of New York City; H. M. Putney and B. 
F. Chadburn , Railroad Commissioners of New Hamp~hire; J 0 1111 

L. Bates, Lieutenant-Governor of .Massachusetts; W . D. Lovell, 
of Exeter, Hampton & Amesbury Street Railway ; E. L. Freeman, 
Rhode I sland R;-iilroad Commissioner; Frank Ridlon, of Boston; 
Major H , C. Evans, of the Lorain Steel Company, New York; E. 
P. Shaw, Jr., of Brookline , Mass.; D. M. Brady, of the Brady 
Brass Company, New York; C. Den ::;more Wyman, of Boston; 
J unathan Ross, Railroad Commissioner, of St. J ohn sbury, Vt.; J as. 
P. Jackson, Railroad Commissioner, of Boston; \Vash ington F. 
\Vilcox, Railroad Commis~ioncr, oi Hartford, Conn., a nd Harold 
A .. Clapp, Australia. 

The feature of the evening was a powerful speech made by Mr. 
Vreeland, the principal speaker. Mr. Vreeland tuok as hi s sub­
ject the benefit of the club to the railway man, but branched out 
into the relation of the public to the railway man, and vice versa, 
in the strongest of the many strong speeches he has made o n this 
important topic._ Prefacing hi s remarks by a few words of per­
sonal experience, "to prove that he was qualified," he gave a short 
sketch of his own success, and what led up to it. During his early 
struggles he had to fight for every bit of educat ion in railway 
matters, and no one could better app reciate the value of such 
organizations as the one he was addre~sing than himself. Leaving 
personal remini scence, Mr. Vreeland then said in regard to rai l­
ways in general: "Railroads have advanced in every r espect in the 
last decade, save one. There we stand to-day where th e railroads 
stood twenty years ago. Then the railroad was small and the 
president and board of directors owned most of the stock. Cu­
pidity and avarice made them do many things which they should 
not have done. The people suspected them. The railroads were 
considered robbers and bandits, and perhaps with some r easo n. 
But these tl;iings have changed. Th e public now owns the rail­
roads. The president and the directors a re but paid agents and 
endeavor to give the best service possible and make a profit. Yet 
the railroad is still regarded as a robber and a bandit. Juro rs will 
not give a just decision often because of prej udice. A t on e time 
they had a law prohibiting consolidation, yet th e g reatest benefits 
both to the public and to the shareholders resulted from consoli­
dations. It is so bound by restrictions now that it cannot extend its 
lines without the consent of half a dozen bodies, various publi c 
hearings and an insufferable amount of red tape. It took the Met­
ropolitan company twenty months to get 308 feet of track near the 
ferries, something which was of incalculable value to the public, 
and it was advertised all over the country as a steal. Th e street 
railways are harassed and persecuted all over the country , and they 
are afraid to stand togeth er and assert their rights. It is time 
that their position was understood. They must make a stand. So 
long as they act in co njunction with the law in an orderly man-
1,er there should be no interference. The street railway is of 
more importance to a community than water or gas. The people 

are absolutely dependent upon it. Stop the railway system in 
any place and all busin ess will stop. Let the people stop calling 
us robbers and bandits, and understand what a benefit we ar e t o 
them." 

In a few re marks made by Railroad Commissioner George W. 
Bishop, o f Massachusett s, some interesting data were included. 
He sa id : " I was appointed a member of the board in 1895, at th e 
beginning of the mushroom growth of street railways , and it has 
been very interesting to watch their development. The mileage 
of street rai lways in thi s commonwealth in 1890 was 600 miles, in 
1894 900 miles, and in 1901 2177 miles, an in crease of about 1200 
miles during th e las t six years. The railways of Massachusetts 
carried during th e year ending S eptember 30, t901 , 433,526,935 
passenger s. The reve nue receiv ed for the sam e was $21,339,480, 
whi ch would r eprese nt a small mountain of nickels a nd pennies . 
The employees upon street railways number 14,749, and ther e are 
only 14,598 stockholder s, or 15 r less st ockholder s than employees; 
and yet T suppose th e stockholder s claim to run the roads. Evi­
dence o f the confiden ce of the people of thi s State in its street rail­
way securiti es is shown by the fact that out of the fi fty-fo ur mil­
lions of capi tal stock represented, fo rty-eight millions are r eported 
as being held in Massachuse tts, and out of th e 14,598 stockholders 
12,933 are in _th e State." 

T he election of the fo llowing officer s for the coming year was 
made: President, E dward C. Spring, superintendent of Newton & 
Boston and W ellesley & Boston street railways ; vice-president, 
E. E. Potter, gen eral superintendent of Union Street Railway 
Co mpany, New Bedford; vice-presiden ts for Stat es, C. A. Bod­
well , Sanford & Cape Porpoise R ailway Company, Sanford, M e.; 
H. A. Albin, superintendent Concord Street Railway Company. 
Concord, N. H. , A. J. Crosby, superintendent Springfield 
Electric Railway Co mpany, Springfield, Vt.; W . D. Wright 
superintendent of equipment , Union Railroad Company 
Providence, R. I. ; J. S. Thornton , superintendent P eo­
ples Tramway Company, Putnam , Conn.; secr etary and treas­
urer, J. H. Neal, ch ief of department of acco unts. Boston Elevated 
Railway; executive committee, E. C. Spring, N ewtonvill e; E. E. 
Potter, New Bedford; H. 0. Farrin gton , m ast er m echanic , Bos­
ton & North ern Stree t Railway, Ch elsea ; E. J. Rauch, master 
mechanic, Old Colony Street R ailway, Brockto n ; A. J. Purinton , 
manager of Springfi eld & Eastern Railro ad, Palmer; W . F. Ellis , 
civil en gineer, B oston ; J. F. Stone, manager of Boston office of 
E lectric Storage Battery Company, Boston; financ e committee, 
J . F. Wattles, sec retary of R and-Avery Supply Company, Boston ; 
\ Villiam Pestell, super intendent of m otive power of the Worcester 
Con solidated Street Railway; P aul Winsor ; Boston E levated. E. 
E. Potter, the n ew vice-pres iden t, was toastmaster at the banquet. 

Annual Meeting of the Toronto Roadmasters' Association 

The roadmasters of the Toronto Railway Company have an 
active and exce llent o rganization fo r social intercourse and im­
provement, to which, in spite of the title of the association, all 
permanently appointed officers of other street railway companies 
are elig ible. This as.sociatio n , which i~ similar to other street rail­
way clubs, h eld it s annual m eeting on Jan. 9, 1902, in Toronto. 
There was a large a ttendance and much valuable business was 
do ne. 

An excell ent paper was r ead by R oadmaster J. H. Wallace on 
the best method of training and disciplining conductors and 
motormen. Roadmaster E. Whitaker then read a paper on the 
l\l cCo llom momentum friction brake, and the many good points 
of this brake were brought out ve ry forcibly. Another important 
paper was read by Roadmaster D. Kearney on the different kinds 
of sa nders in u se on the Toronto cars. Extended discussions on 
each paper followed. 

The audito r of the association then read his report, which 
show ed a balance of $25 cash on hand 

The election of office rs fo r the year 1902 then took place, and the 
fo llo wing officers were elected: President, E. Whitaker; vice-pres­
ident, Geo. A. Greene; secr etary and treasurer, John F. Argue; 
exe cutive committee, F. M. Blight, D. Kearney and Louis 
Wheeler. 

After the business was transacted, the m embers retired to 
McConky's cafe, where all sat down to an excellent banquet. 
Twenty-fiv e m embers of the asso ciation and five invited guests 
were present, and, after all had done ample justice to the spread, 
som e excellent speeches were delivered. 

The association has r ented a large room in Janes's block, and 
have furnished it in excellent style as a meeting room. The <;om­
pany is taking an interest in the organization and made a dona­
tion of $50 toward furnishing this room. 
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Electric Railways in Michigan 

Next to Ohio, it is probable that more electric railway con struc­
tion work is being done in Michigan than in any other State. Aside 
from the operations of the Everett-Moore syndicate in that State, 
the Hawks-Angus, Boland, Winters-Law, and other syndicates 
are promoting lines that will result in the State being gridironed 
with electric railway lines. The development of the Michigan reads 
has not been spasmociic, but has extended over a period of some 
yea rs. At the present time there a re in actual operation in Michi ­
gan no less than twenty-four intermuan ra il\\' ays and seventeen 
city lines, and franchi ses have been asked for forty-seven roads. 
No less than fifteen ex tensive systems are now in course of con ­
struction. A list of the city and th e interurban lin es now in ac­
tual operation follows : 

CITY LI NES IN OPEl{ ATIO N 

D etroit United Railway. 
Kalamazoo Street Railway. 
Adrian Street Railway. 
Ann Arbor Street Railway. 
Battle Creek Street Railway. 
Bay Cities Con solidated Street Railway. 
Escanaba Street Railway. 
Grand Rapids Street Railway. 
Hancock Street Railway. 
Jackson Street Railway. 
Lansing City Electric Street Railway. 
Menominee City Railway. 
Mt. Clemens Street Railway. 
Muskegon Street Railway. 
Pontiac Street Railway. 
Port Huron Street Railway. 
Saginaw Street Railway. 

INTERU RBA N RAILWA YS IN OPERATION 

Owosso & Corrunna Electric Company. 
Detroit, Lake Orion & Flint Railway. 
Rapid Railway System, including Detroit & Lake St. Clair and 

Detroit, Mt. Clemens & Marine City Railways. 
Twin City Electric Company, Bessemer to I ronwood. 
Manistee, Filer City & Eastlake Railway. 
Toledo, Adrian & Jackson Railway. 
Toledo & Monroe Railway. 
Detroit & Toledo Shore Line. 
Grand Rapids, Holland & Lake Michigan Railway. 
Michigan Traction Company, Battle Creek to KalaP1azoo. 
Saginaw Valley Traction Company. 
Jackson & Suburban Traction Company. 
Detroit, Ypsilanti, Ann Arbor & Jackson Railway Company. 
Escanaba Electric Company. 
Marquette & Presque Isle Railway. 
Negaunee & Ishpeming Street Railway. 
Grand Rapids, Grand Haven & Muskegon Railway. 
Houghton County Electric Railway. 
Detroit, Plymouth & Northville Railway. 
Detroit & Northwestern Railway. 
Port Huron & Gratiot Beach Electric Railway. 
Wyandotte & Detroit River Electric Railway. 
St. Joseph & Benton Harbor Electric Railway. 

----♦----
The Scranton Strike 

Both the Scranton Railway Company and the strikers are as 
determined as ever in the controversy that has excited the city 
since last October. The cars, as previously stated, have now been 
in operation for some time, but they are not patronized by the 
members of the labor organizations of the district . However, 
many of the merchants and business men who at first did not 
patronize the cars are now riding, and it is unofficially stated that 
the company will from this time ignore the men, as they abso­
lutely refuse to come to work only under conditions that are pro­
hibitive to the company. G. M. Clark, president of the Scranton 
Railway Company, recently addressed to the public an open letter 
setting forth the position of the company. Mr. Clark, in his 
opening statement, refers to the many misrepresentations, and 
continues as follows: 

In a statement issued to the public under date of Nov. 30, the vice-presi­
,lcnt of the company clearly outlined th e policy of the management, whi ch 
we repeat briefly, as fo llows: That the company must have entire control 
over the employment and discharge of its men; that faithful and competent 
men now in the service of the company will not be dismissed, and there­
fore only such of the strikers can be taken back as places can be found for, 
and that the compan y is not engaged in a warfare upon orga nized labor, and 
does not deny the right of its men to belong to a labor organiza tion. 

During the past month there have been several attem!JlS to bring al,out a 
settlement by arbitra tion and other wise, no ne of which have offered any 
practical solution of the d ifficulty. The last attempt to effect a settlement 
has been more nearly successful than any previous attempt, the striJ<ers 
agreeing to all the t erm s of the com pan y, providing the company would 
execute a contract with th e Union. As the principal object of a contract is to 
limit the power of t he company to di scharge men, thus dividing the control 
ot its business bet ween th e company and the Union, we have merely re­
peated our refusal t o execute any contract. 

Our ·experience with the previous contract was far from satisfactory, and 
we doubt if it was sat isfactory to our men. Such contracts are not usual 
among large employer s of labor, even in this valley, where labor is so 
thoroug h ly organized. There never has been, and is not now, a contract be• 
t ween t he Wilkesbarrc Railway system and its men. In none of the large 
cit ies of t his State do such contracts exist. And yet it is this unusual and 
un war ran ted demand, on the part of the leaders of the strikers, and this de­
mand alon e, that is continu ing the strike and boycott in force. 

We a re wuling to let the strikers themselves determine the question whether 
their experien ce under the previous contract from January to October 1, 1901, 
was sati sfactor y to them, and we are willing to leave to the calm judgment of 
the publi c whether or not the company is justified in demanding full and 
com plete con trol of its business, including the employment of men and 
thei r discharge for proper cause, and that the company must be the sole 
judge of what is proper cause. 

vVe are not engaged in a warfare upon organized labor. If properly and 
wisely managed, we would be more inclined to help it, but our experience of 
the past year naturally leads us to the conclusion that neither this company 
nor its employees have thus far been benefited by it. 

Improvements at Kansas City 

R eference has frequently been made in these columns of the im­
mense amount of new work being done by the Metropolitan 
Street R ai lway Company, of Kansas City, l\1o., and a review of 
the work that was done during the past year is interesting. No 
less than three new lines were completely equipped during the 
yea r , work on lines begun in 190 0 was completed, and the con­
struct ion of lines that will be placed in operation t his year was 
begun. In all, about ten miles of new track were laid. Now, the 
new work done by the company was not entirely confined to the 
construction of new lin es, but important improvements were 
made in the entire property . 

The Thirty-First Street lin e, running from Main to Indiana; the 
Indiana line, runnin g from Eighteenth to Thirty-First Street, and 
the T wenty-S eventh Street li n e, from Prospect to Cleveland, were 
the three lines entirely equipped during the year. T he company 
also compl eted the Westport line from Forty-Fourth Street south 
to F orty-Seve nth. It had been arranged to build the Walnut 
Street connect ing link from Thirteenth to Nineteenth Street, 
but legal di ffic ult ies over the right of way held this important 
work back. The entire length of track on Eighteenth Street was 
relaid ; the arri val of frost prevented the relaying of th e N ine­
teenth Street track. Light rails in various parts of the ci ty were 
replaced with heavie r rails-Eighteenth, Main and other st reets 
seeing the li gh t rails replaced with heavier ones. At almost every 
intersection of lines curves were put in to admit of switchin g from 
one direct route to some other, an improvem ent that will enable 
the company to speedily relieve car sh ortages which may from 
time to time ari se on one line or th e o ther. At the ea stern end 
of the Independence line the track was do ubled from the Pacific 
bridge in. 

General as the improvements were, the company yet has two 
years' such wo rk before it. In 1904 Kansas City will in all prob­
ability, see the last cable make its trip. 

A new car house was built at Ninth S treet, and an addition was 
built to the K aw power house. An impor tant work begun by the 
company was the construction of it s new shops, detail description 
of which appears in the STREET R AILWAY J OURNAL for Dec. 7, 
1901. The shops will be included in two lar ge buildi ngs coYering 
13½ acres of land. The total cost of t hi s work wi ll aggregate 
$200,000. 

Probably the most important work planned for t h is year is the 
erection of an immense new power house. 

•• 
ENGINEERING SOCIETIES 

The Civil En gin eers' Society, St. Pa ul. Minn. , h eld its annual 
meeting at Windsor H otel on M onday evenin g, J an 13. Presi­
dent Powell was in th e chair, and a num ber of inte restin g papers 
were presented. The foll owing o ffi ce rs were elected fo r th e en­
suing year : A. W . M iin ster, president : A. R. Starkey, vice-presi­
dent ; G. S. Edmondstone , secreta ry; A. H . H ogeland, t reasurer; 
G. W. Winslow, librarian, and G. L. \,Vii so n, rc rresentati ve to the 
board of manage rs of th e A ssociati on of E ng-i ncerin g Socie t ies. 
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NEWS OF THE WEEK 

The Detroit ThreecCen t Fare Case 
The United S tates Supreme Court , so it is r eported at De­

t roit , is nearly equally divided over th e city of D et roi t' s 
snit to determine whether the Board of Aldermen has 
the right to compel the street rai lway co mpany to reduce 
the fare to three cents, nothwith stan<ling the terms of the 
co mpany' s franchise. A Detroit contemporary says: "The court 
may ask for a re-argument of the case. J ust ice Harlan has b een 
sick for nearly two month s, which leaves only eight justices si t­
ting, making an equal divisio n possible. It' s over th ree months 
~ince the suit was argued. and it's rare that the cour t takes so 
long to announce a decision. The court advanced the case on 
the docket over several hundred others at the request of counsel, 
an action which is usually taken to mean th at the court consents 
to hasten final disposition. Only in suit s where fo ur members 
of the court favor an opinion fo r one side and five for the other 
are decisions held back as the street railway case h as been." 

The EverettcMoore Situation 

A meeting of the bankers' committee in charge of the affairs 
o f the Everett-Moore syndicate is to be held Thursday, Jan. 30, 
an d it is said that little more can be done of a deci sive nature 
until the report s of the experts co ncerning the condition of the 
properties are filed. According to a statement made Jan. 23 the 
committee now stands ready to receive all bona-fide bids for the 
purchase of cert ain of the syndicate properties. But negotiations 
of such a character can hardly be concluded in the ab se nc e of a 
detai led statement of the condition of the properties in question. 
It is said that the traction interests are to be disentangled, each 
on e as a business proposition of its own standi ng. This b eing 
do ne, the situation evolves largely abo ut the teleph one interests. 
Mr. Everett is at present in New York, and it is understood that 
he has practically been empowered to further negotiations for the 
sa le of the telephone interests. The bankers' committ ee will, of 
cour se, be accurately informed as to the progress made. 

Vesselmen Solicitous 

Vesselmrn on the Great Lakes are viewmg wi th suspicion the 
rapidly grO\ving practice of utilizing water power for electric 
transmission purposes. At the recent annual meeting of the Lake 
Carriers As,.ocia tion the report of the sec retary touched on the 
river and harbor bill now in preparation in Congress. The report 
sa id: "It is expected that the new bill will contain a section pro­
vid ing for the appointment of an international commission on the 
subject of lake levels. The new methods of developing and utiliz­
ing water powers, particularly in ·connection with electric smelting 
and electric tran smission of power to considerable distances, make 
it certain that at every point where there is a considerable fall of 
water in the connecting waterways of the great lakes, power wi ll be 
developed to the fullest extent. This will divert the water from 
exis ting channels, and unless the government authorities and vessel 
interests are on the alert to protect their interests they will find 
that the interests of navigation are injuriously affected." Why 
not force people to stop drinking lake water? 

More Philadelphia Consolidation Talk 

Ever since the passage last summer of valuable elevated and 
surface railway franchise grants by the City Council of Philadelph ia 
in favor of John l\L Mack and his associates, there have been per­
sistent rumors of negotiations for the sa le of the franchises to the 
Union Traction Company. Almos t periodically have rumors been 
renewed, and besides this there have been intermittent statements 
in regard to the plans for beginning construction work under t he 
franchise grants. Of course, it is more than probable that the 
publicity given to the franchise question and the operations of the 
syndicate r esulted from ambitions newspaper men, but it would 
seem that now, for the first time, serious negotiations for the dis­
posal of the franchises have begun. At the request of M r . Mack. 
President Parsons, of the Union Traction Company, ca lled a meet~ 
ing of the directors of that company for Jan. 27, when it was sa id 
that a di rect proposal for consolidation or purchase was made by 
Mr. i\Iack. In the many previous references to the sale of the 

franchises , the Union Traction Company has always been r eferred 
to as the purchaser of the fr anchises, but it would now appear that 
the plan o f Mr. Mack and his associates is to organize a new 
company to take over the Union Traction and the franchise rights 
that he an d h is associates own . Mr. Mack and hi s associates were 
repor ted to be in New York J an . 2 r, and a definit e announcement 
is expected to be issued shortly. 

An Athletic Young Woman at the Brooklyn Bridge 
A n athletic and up-to-date young woman of Brooklyn who is 

compelled to cross the Brooklyn Bridge a t the rush hour has suc­
ceeded in solving the problem of always securing a ,eat. Now it 
cannot but be said that the "gentlemen" of Brooklyn are very un­
ga llant, fo r they cong regate at the n ear side of the loops at the Man­
hattan terminal of the Bridge, and board the sur face car s while they 
are moving. The young women , ladies, old women and men of ad­
vanced years have to be con ten t with boarding the car s after they 
have reached the far side of the loop, and by thi s t ime there are 
few, if any, seats left. Now, it is this tha t has led this athletic and 
up-to-date young woman to make her strenuo us effort. The car 
that this young woman takes to reach her home comes in on the 
fi rst loop-that nearest the st r eet. There are fo ur loops, and this 
young woman wen ds her way th rough the .surging mass o f hu­
manity unti l ~he has reached the fourth loop. M ing ling wi th the 
ungallant mass of men that is wa it ing to take the car ''on the j ump," 
she slowly, but surely, succeeds in reaching the policemen who hold 
the mass from encroaching upon the roadway. On these police­
men, and they are six-footers, who do not hesitate to punch you in 
the r ibs as a reminder that you are too far on the road, the young 
woman smiles bewitchingly, and straightway when her car appears 
takes to the roadway, boards the ca r while moving and secures a 
choice seat. The long skirts that it is said would hamper women 
in a feat ot this kind seem to have no ter ror for thi s young woman, 
and it is really pleasing to note the ease and dexterity with which 
she boards a car. I t takes her fu lly ten minutes, and requires con­
siderable effort to combat the masses · until the policemen are 
reached, but it appears to be worth both the effort and t ime. Many 
members of the stern sex undoubtedly wish they could win favor 
with the police by bestowing a ~mile upon them, while others no 
doubt, after having been prodded in the ribs, wo uld di spute the 
right of the policemen to do this were the law not on their side. 

•• 
The Hearing on the Application of the New York 

and Portchester Railway 

The hearing on the application of the New York & Portchester 
Railway before the Board of Commiss ioners of the State of New 
York, to con struct its lin e between r32d St reet , N ew York City, 
and Portchester, and of which full particular s of previous ht>arings 
have been published in thi s paper, were r esumed last month when 
the briefs of the applicants and opponents were fil ed with the Com­
missioner. At the hearin g the announcement was made by William 
H. Page, J r. , counsel fo r the Uni ted Railway Company, of New 
York, tha t that company des ired to withdraw its opposition to the 
construction of the road. This left the New York, N ew H aven & 
Har tford Rai lroad Company as the only opponent in the proceed­
ings. The points made by the a ttorneys of thi s company were 
mostly of a legal nature, viz., that the company could not construct 
a rapid tran sit road in New York City except under the provisions 
of the rapid transit law, under which it was not admittedly pro­
ceeding; that certain technica lities in securing the certificate of in­
corporat ion had not been fo llowed out, and that -in consequence the 
filing of that ce rtificate was void ; that the applicant company had 
not fu lly disclosed all of its plans, and that financially the proposal 
was not practical. 

T hese points were answered by the applicant company's attorneys, 
who showed that the territory through which the road passes 1s now 
without adequate t ran sportation faciliti es ; that the New Haven 
Company is incapable o f increasing it s existing facilities on ac­
coun t of condition s beyond its control; that the construction of the 
proposed road was entirely feas ible, and the estimates of the proh­
able earnings conservative, and that public interests demanded the 
granting of the certificate. The legal questions brought up by the 
opponen t~ were all carefully con sidered and shown to be without 
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fo rce, and the counsel reques ted the commission to overrule such 
objections and grant the certificate on the ground of public neces­
sity. The attorneys for the applicant company also submitted 
two important opinions in defense of their legal position . One of 
these was by the Hon. Charles Andrews, ex-chief judge of the 
Court of Appeals of New York State, and the other was by Hon. 
William Rumsey, ex-justice of the Appellate Division of the First 
Department of the Supreme Court of N ew York State. Both of 
these high authorities reviewed the legal points brought up by the 
opponents of the proposed company, and stated that none of the 
objections so made was well taken. The decision of the Railway 
Commissioners in the case will probably be given early in Feb­
ruary. 

•• 
Electric Railway Construction in Ontario, Canada 

If the electri c rai lway proj ects, for which charters are sought 
from the O ntario Legislature at its present session, or even a con­
siderable portion of th em are built , the province will be g ridironed 
with the roads , as no less than 1046 miles wi ll be added to the 
electric railway mileage of the province. Twelve companies figure 
in the applications, the territory in which they are interested ex­
tending from Cornwall to Windsor, and if all the projected lines 
were bui lt there would be a continuous line between those two 
points, while to the north another system will reach from London 
to Owen Sound, skirtin g the shores of Lake Huron. American 
capital is said to be backing the . lines from T oronto to London 
and Guelph to Waterloo. Many of the new railways will tap a 
large amount of new territory which at present has poor market 
communication. The Ontario government is at present giving 
some attention to the consideration of the rates charged passen­
gers on electric railways , and it is expected that some new legisla­
tion will be the result, which would affect the elec:tric railway 
companies being incorporated. The Ontario Electric Company 
is asking to build from Toronto to Cornwall, 226 miles . and to 
Ottawa from Brockville, 55 miles. The Hamilton Suburban Rail ­
way is to run to Waterloo; from Galt to Guelph. and from Hamil­
ton to Guelph, a distance in all of 76 m iles. The St. Th omas 
Street Railway Company wants to build from Guelph to Port 
Stanley and to Aylmer and to London, altogether 33 mil es. The 
London Railway Company desires tc secure a charter for I 14 

miles, being from London to Glencoe, Delaware to Strathroy. 
London to Ingersoll , Tham esford to Brantford, and Brantford 
to Hamilton . The Sandwich, Windsor & Am herstburg Railway 
wants to run 16 miles to H arrow and Tecumseh. The Morrisburg 
Electric Railway wants to run to Winchester , and to have a 
branch to Morewood, 29 miles in all. The Petrolia Rapid Railway 
Company has a scheme for seven radiating lines, running 68 mil es, 
while the Goderich Radial lines. a long the shores ·of Lake H uron. 
are to be 270 miles in length. The H amilton Radial Company 
seeks power to run from Mimico to T oronto, and from Hamilton 
to P ort Dover. 40 miles, and the Toronto & Hamilton Electric 
Railway proposes to cover th e 40 miles between Toronto and 
R amil ton . 

PERSONAL MENTION 

MR. R. J. WILSON, of the Bay of Quinte Railway, has re­
signed from that company to accept the position of superintendent 
of the Oshawa Electric Railway Company, of Oshawa, Ont. 

MR. WILLIAM STEFFEN, division superintendent of the 
Cleveland Electric . Railway Company, of Cleveland, Ohio, died a 
few days ago. Mr. Steffen entered the employ of the company in 
1866 and served for thirty-six years under Superintcnder., Edwin 
Duty. who died recently. 

MR. J. RODERICK ROBERTSON, of Nelson, B. C.. who was 
killed as a resul t of the explosion in the Rapid Transit Tunnel in 
New York on J an. 27, was the representati ve in British Columbia 
of the British Electric Traction Company. Mr. W. R. Brixey, of 
the K erite Company, of New York, was se riously injured in the 
same explosion. 

MR. N. A. CHRISTENSEN, of the Christensen Engineering 
Company, of Milwaukee, is the subject of an interesting biographi­
cal sketch published in the Christmas number of the Successful 
Americans. The art icle gives a sketch of Mr. Christensen's re­
nw.rkably succl'ssful engineer ing career, commencing with the Royal 
Dani sh Navy as naval engineer ;md including his work in thi~ 
co11ntry. The article i~ accompanied by an exce llent likeness of 
Mr. Chr istemcn. 

MR. HENRY LOCKWOOD PRATHER. well known in elec­
tric ra ilw;.1y circles in the Central West. died at hi s home in -Cleve­
lanrl . J an . 18. :\fr. P rather gained prominence thrn11gh hi s work 
in elec trically we lding ra il -joints. He spent two years nn Cleve-

land lines in this work, and then filled contracts in a number of 
other cities. During the past year he has had a line of general 
equipment and supplies, making a specialty of copper contact bonds 
of hi s own manufacture. 

MR. B. H . WARREN'S retirement from the second vice-presi­
dency of the W estinghou se Electric & Manufacturing Company has 
bro ught about the fo ll owing changes in the organization of that 
concern: Mr. Frank H. Taylor, until recently fourth vice-presi­
dent, has been advanced to the position of second vice-president, 
and as such will be in charge of the sales of the company, and have 
a genera l supervision over its affairs. Mr. L. A. Osborne, manager 
of works, has been made fourth vice-president, in which capacity he 
wi ll han charge of the engineering and producing operations of 
the company. Mr. Arthur Hartwell has been advanced to the posi­
tion of sales manager, in charge of the sa les organization. Mr. 
Hartw ell has, until recently, occupied the position of manager of 
the Chicago office of the company. Mr. Philip A. Lange, until re­
cently general superintendent, has been made manager of works, in 
which position he will have charge of the manufacturing depart­
ment of the company. The organization in other respects remains 
as heretofore. Mr. George Westinghouse, president; Mr. Ph. Ferd. 
Kobbe, third vice-president and treasurer, in charge of financial 
department; Messrs. G. \ V. Hebard and W. M. McFarland, acting 
vice-presidents; l\1r. T . W. Siemon, as~istant treasurer; Mr. A. M. 
lVIattice, chief engineer; Mr. Charles F. Scott, chief electrician; 
Mr. B. G. Lamme, assi~tant chief engineer; Mr. James C. Bennett, 
aud itor. 

•• 
CONSTRUCTION NOTES 

ANNISTON , ALA.-The Anniston Electric & Gas Company will purchase 
very shortly about 1 mil e of 50-lb. standard T-rai l , to reconstruct a portion 
of its track, which is at present laid with li ght T-rail. They will also pur­
chase a complete car equipment, including trucks, motors and car body. 

SANTA BARBARA , CAL.-The Santa J\arbara Consolidated Street Rail­
way Company is about to commence work in the con~ruction of a repair 
shop and car house near the new power station. A large amount of new and 
repair work will be done in connection wit11 the improvements to be made 
on the various lines. 

REDDirs.TG, CAL.-The supervisors of Shasta County recently passed the 
necessary resolution to~ permit Boardman Brothers & Company, of San Fran­
cisco, to construct electric railway lines-pi ovided, of course, they are the 
highest bidders for the franchise. The firm desires a franchise to construct 
an electric road from Redding South to Red Bluff, distant 36 miles, and from 
Redding west to \\'eaver•ville, distant 52 miles. Just west of Middle Creek 
station on the Iatt'e r road there will be a branch to Keswick. Under the 
franchise work is to be commenced within four months and completed within 
three years. • 

LOS ANGELES, CAL.-The"Los Angeles Traction Company has closed con­
tracts with the \Vagner-Bnllock Electric Company, of California, for generat­
ing apparaj'us, aggregating 800 kw, for the operation of its street railway lines 
in and around Los Angeles, Cal. 

\VASH i l\"GTON, D. C.-Proposals have ben issued by the \Vashington & 
Annapolis Electric Railway Company inviting bids for grading the roadbed of 
the line from Chesapeake Junction to Westport, a distance of 31 miles. The 
former point is on the eastern boundary of the district where a junction is to 
be made with tbe lin es of \1/ashington Traction Company. \Vestport is near 
Baltimore, at the terminus of the lines of the United Railways & Electric 
Company's lines. It is expected that the cor•tract will be awarded some time 
in February, and the work of construction begun at once. 

ROME, GA.-The City Elect ric Railway Company, in addition to its pro­
posed 3-mile extension, will short ly commence the reconstruction of 5 miles 
of track, which is at prese nt laid with 30-lb. T-rail. The company will pur­
chase at once the necessary 50-lb. standard T-rail, with joints complete. The 
company will also purchase some special track work, in the way of turnouts, 
switches and crossings. 

MACON, GA.-The City Council has passed an ordinance granting to the 
North & South Macon Street Car Company franchise for the construction of 
electric railway lines over the principal streets of the city. The £ranch ise 
granted carries with it a provision that the entire lines of the new company 
must be completed and in operation within twelve months from date of con­
tract. Senator A. 0. Bacon and \\' . n. Sparks are among tho,.,, interested in 
the company. 

CHICAGO, ILL- The Southern Rai lway Company.capitalized at $100,0U0, has 
been incorporated to build an electric railway through Cook County from 
Lake Calumet to Chitago. The ofiicers 'and first hoard of directors are: 0. S. 
Baylies, Joseph \Vright , Jacob N. Hopkins, Frederick N. Daylies and Charles 
T. Allen, of Chicago. 

LA SALLE, J LL- Right of way is now being secured between La Salle and 
Ottawa for the Illinois \'all•ay Traction Company's proposed uew line. The 
new road will c~ten d hctween Ottawa and Princeton, and the rails have heen 
ordered for early delivery, the plan being to begin work at an early date. 
.'\mong those in krcs tcd in the new roarl arc: \V. B. McKinley, of Champ:iign, 
Tll.; George F . Jluncan a'nd Edward \\'oodman, of Portland. Maine. 

DEKJ\Ll\ , TLL.-The D e Kalb, Sycamore & Northern Traction Company, 
with principal oflic<' in Chicago, :ind with a capital stoc k of $1.fi00,000, has been 
incorpo rate d. The purpose of the company i,: lo constrnct an electric raili;vay 
fron, DeKalb to Sycamore·. The incorporators and first board of directors of 
t he company arc: 1 ). S. naylies, Joseph \Vright, J aco b I-I. Hopkins, Frederick 
N. naylic s an d Charles T. All<:n, of Chicago. 
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E,\ST ST. LOUIS, ILL.- The St. Louis & Belleville Traction Company, 
which operates the electric lines between East St. Louis and Belleville, has 
let the contract for a new power house, at the foot of the Pittsburgh Bluffs, to 
Christ Kuebelkamp for $40,000. The total cost of the improvement, with ma­
chinery, will he $150,000. 

>JOBLESVILLE, I ND.-The Central Traction Company llds awarded the 
contract for 150,000 ties for the Indianapolis div ision of the road. The com­
pany has also awarded the Carnegie Steel Company the contract for the r ails. 
Both contracts call for immediate delivery. S everal companies are figuring 
on the contract for the power house, which is to be erected here. 

MUNCIE, IND.-The Muncie, Hartford City & Ft. ·Wayne Railroad Com­
pany is now preparing the route of its line for actual construction. I t is ex­
pected to begin real operations in the early spring, and the promoters a re 
confident of having the. line in operation between J\luncie and Hartford by 
Aug. 1. The road will be laid with 70-lb. T-rail. The power plant, car house 
and shops arc to be erected at Eaton, and the plans for these buildings have 
been drawn. E. P. Roberts & Company, of Cleveland, Ohio, are the engineers 
for the road. 

DA \'ENFORT, 1O\VA.-The Davenport Suburban Railway Company has 
applied to the City Council for a franchise for the construction of an electric 
railway here. The plan of the company is to build an interurban electric rail­
way to connect Davenport and Muscatine, passing through Buffalo. Local and 
Muscatine capitalists are interested in the company, which is capitalized at 
$500,000. Charles G. Hipwell, August E. Steffen, W. P. Halligan, B. F. Auf­
derheide, A. D. McGugin, H. M. Clark and Richard Schricker are directors of 
the_ company. 

NEVv ORLEANS, LA.-The New Orlean~ & Carrollton Railroad, Light & 
Power Company will shortly be in the market for about 7000 feet of track, 
9-in. girder rail, with standard joints and tiL"•l'Ods, to reconstruct its tracks on 
Barronne Street. The rail is to be laid in asphalt paving, and a rail suitable 
to these conditions will be required. Considerable special work will also be 
required to complete the installation. 

NEW ORLEANS, LA.-The New Orleans City Railroad is preparing plans 
for seventeen steam railroad crossings, which are to replace crossings at pres­
ent in service, and bids will be solicited at a very early date. The most 
substantial and approved design of crossing will be purchased. 

NEW ORLEANS, LA.-The Orleans Railroad Company has in view the re­
construction of all its most important lines, and will be ready to receive bids 
very shortly for the first installmei;tt of rail, amounting to 500 tons, to be 
used in this work. During the year they will require, in all, 1500 tons more 
rail to complete their improvements, which will be ordered as fast as needed. 
The rail to be used wiU-be of the 9-in. side-bearing type. with necessary joints, 
and other appendages. A large quantity of special work will also be required. 

NEW ORLEANS, LA.-John niair J\Iac,\fec, of Philadelphia, has the con­
tract to build the New Orleans & Ponchartra;n Railroad. The first installment 
of track work ordered will consist of abot1t 15,000 feet of track of 7-in. side­
bearing rail with the necessary 7-iu. special v,crk. Later there will be required 
a large quantity of standard A. S. C. E. T-rail and special work of the same 
type. Mr. MacAfee was recently in New Orleans for the purpose of con­
summating his plans, and as soon as this has been done he will be ready to 
receive bids. 

PITTSFIELD, MASS.-The Pittsfield Street l<ai lway Company has accepted 
the franchise giving the company permission to extend its lines through 
Dalton. 

WARE, MASS.-The H ampshire & vVorcestcr Street Railway Company is 
making arrangements to begin preliminary work fo r its proposed electric rail­
way between \•\Tare and \ Vest Brookfield. It is expected that the actual work 
will be begun, as the ground is in condit ion to be worked. 

PITTSFIELD, J\IASS.-The \\'estern J\Iassachusetts Street Rai lway Com­
pan y has been organized, with a capital stock of $300,000, to build an electric 
railway from the western terminus of the lines of the \Voronoco Street Rai l­
way Company in W estfield to R ussell, Chester, Huntington, Becket and Lee, 
a distance of 40 miles. A mong those interested in the company are: R. D. 
Gillett, Joseph D. Cadle and Henry W. Ely, of Springfield; Arthur W. Eaton; 
of Pittsfield; Franklin \Veston, of Dalton; R. D. Rising, of Springfield. 

BOSTON, MASS.-It is reported that the Boston Elevated Railway has in 
contemplation the erection of a seven-story building on a triangular piece of 
g round owned by it at Tremont Street, Shawmut Avenue and Pleasar{t Street. 
The tract contains 13,826 sq. ft. of land, and was acqui red for subway 
pur poses. 

DETROI T, J\IICH.-The Detroit, Ypsilanti , Ann Arbor & J ackson Railway 
Company has its line completed between Ann Arbor and Jaekson, an d has 
begun regular service between those points. 

LANSING, MICH.-The Common Council has extended the franehise of the 
Lansing, St. Johns & St. Louis Railway so as to give the company additional 
time for the completion of its line. 

ST. LOUIS, MO.-An opinion rendered hy the acting city counselor to the 
Board of Public Improvements as to whether the St. Louis Transit Company is 
authorized under the Central Traction ordinance to extend lines state that 
the consolidation remains effective; that no new routes can he built , but that 
necessary curves and switches for routes already built may be constructed. 

ST. LOUIS, MO.-The Bellefontaine car sheds of the St. Louis Transit 
Company, which were damaged about $60,000 hy fire Jan. 11, were visited by 
fire again last week. The loss was $2,000. 

TRENTON, N. J.-The .South Jersey Gas, Electric & Traction Company has 
recently elected new officers. The company is now represented hy: A. R. 
Kuser, president; Richard Stockton, assistant president ; William J. Bradley, 
vice-president; Charles G. Cook, treasurer. The directors are Anthony R. 
l(user, Thomas N. McCarter, William J. Bradley, Uzal H. McCarter, Forrest 

E. pryden, John L. Kuser, William J . Thompson, J. J. :(:lurleigh, H. W. 
Johnson , Charles \Vatson, Frank Bergen, Thomas C. Barr, Barker Gummere , 
Frank 0. Briggs, H. C. Moore, Richa r d Stockton, J. H. Blackwell, \ Villiam 
L. Elkins, Jr. , Stephen Peabody and Robert C. Pruyn. Senator Thomas N. 
McCarter, of Newark, was chosen general counsel for the company. 

BUFFALO, N. Y. - The petition of the Buffa lo, Attica & Arcade Railway 
Company to extend its lin e from J ava to this city has been granted. The line 
will run through Elma, Wales, Marilla and West Seneca, and will terminate 
at Clinton Street and the city line. It will open up a large territory of Erie 
and Wyoming counties. 

NEvV YORK, N. Y.-The Rapid Transit Subway Company opened bids 
Jan. 23 for the erection of the main power house of the rapid transit road, at 
Fifty-ninth Street and Twelfth A venue. 

LYONS, N. Y.-A hearing will be given the Rochester, Syracuse & East• 
ern Railroad Company by the State Railroad Commission at Syracuse on 
Feb. 6. The purpose of the company is to construct an electric railway run­
ning parallel with the New York Central and the West Shore Railroads be­
tween Rochester and Syracuse, passing through villages with a total of 55,000 
inhahitants, seven of which have a total of 18,000 inhabitants, and are situ-­
ated a mile or more away from the steam r ai lroads. In each of the villages 
between the two cities local franchises have been granted the company fo r 
electric r oads to run through the villages, connecting the steam roads with 
the business and residence portions of the villages. 

NEW YORK, N. Y.-The Manhattan Railway Company, which proposes 
to ·build an extension of line, at present terminating at Third A venue and 
190th Street, has completed negotiations with the St. John's College for a pur­
chase of a tract of land permitting it to build to 198th Street. From the 
new terminal, to be known as Bronx Park station, at 198th Street, there will 
also be constructed a footbridge across the Harlem Railway tracks leading to 
Travers Street, and giving access to the elevated road from the Bedford 
Park section of the Bronx between the new Jerome reservoir, the Botanical 
Garden, Mosholu Parkway and Kingsbridge Road. 

SYRACUSE, N. Y.-The Syracuse and Suburban Railroad Company re­
ce ntly secured a franchise from th e town of Dewitt for a line from Orville 
to Jamesville, a distance of 3¼ miles. Two bridges will be necessary. 

ELIZABETH CITY, N. C.-The City Cimncil will give a hearing Feh. 3 on 
the franchise application of the Elizabeth City Electric Railway & Traction 
Company, which was incorporated Dec. 13, 1901, to build a n electric railway 
here and in the suburbs. Pending the actiou of the board, th e company has 
not yet perfected its organization, that is, officers have not yet been chosen. 
The capital stock, with which the company will commence business, has already 
been subscribed. The nominal capital· stock of the company is $20,000; the 
authorized capital stock is $125,000. 

OTTA vVA, QHIO.-It is reported that th~ Toledo & Lima Traction Com­
pany, which is building a north and south line, and the Defiance, Ottawa, 
Kenton & Columbus Railway, which is building an east and west line, are 
figu ring on building a joint power house hen,. 

YOUNGSTOWN, OHIO. - The Mahoning Valley Railway Company is pre­
paring plans fo r the erection of a lar ge pcwer house in Youngstown, and 
when completed the present station at Edinburg will he used as a transformer 
station. Plans are also being prepared for a fine passenger and freight station 
to be erected at the New Castle terminus. The New Castle extension will he • 
placed in operation about Feh. 1. 

SP!UNGFIELD, OHIO.-Three distinct companies are working to secure 
right of way for a line from Springfield to Washington, C. H., by way of 
Jeffersonville and South Charleston. The Dayton, Springfield ~- Urbana Rail­
way is figuring on building a spur line over this route. 

DAYTON, OHIO.-Stockholders of th e Ft. Wayne, Dayton & Cincinnati 
Traction Company have elected the following officers: Dr. S. George, presi­
dent; D. W. Le Fetra, of New York, vice-pres ident; Charles L. Hyde, P ierre, 
S. D., second vice-president; Charles W. Gebhart, secretary-treasurer, and 
Clifford E. Swayne, of Dayton, auditor. The com pany is to const r uct a n 
elect ric railway to conneet Cineinnati and Dayton, Ohio, with Ft. Wayne, Ind. 

DA YTON,OHIO.- The County Commissioners have granted the Dayton 
& Northwestern Traction Company an extension of its franchise fo r six 
months. Work on the line was to have started Feb. 1. 

CAN'lON, OHIO.-At the annual meeting of the Canton-Akron Ra ilwa y 
Company the old officers and directors werl! re-elected. The property is held 
under option by the Northern Ohio Traction Company to he turned over whe n 
completed. The contractors will probably be unable to complete the road 
before sprin g, as an injunction restraining work has been granted again st 
them. 

KENTON, OHIO.-The Dayton & Kenton Traction Company has elected 
officers and directors as follows: E. M. Hopkins, of New York. president ; 
W. W. Steeles, of Detroit, vice-president; H. S. Forgy, of New Carlisle, Ohio, 
secretary; C. L. Hubbard, of Dayton , treasurer , and B. H . Rannels, of Day­
ton, general manager. The above, with C. H. Pomeroy, of Saginaw, Mich., 
and R. S. Wilcox, of Dayt on, a re directors. 

CLEVELAND, OHIO.-Wit hin a few days City Clerk T oland will advertise 
for proposals for the const ruction of electric r ailway lines over the routes 
defined in the so-called three-cent-fare ordinance passed by the City Council. 
Bids will be ~pened Feb. 10. It is generally be lieved, however, that despite 
Major J ohnson's cla ims, ther e will be no proposals, since the requirements 
are so ~evere that it would be impossible for roads to pay expenses, to say 
nothing of making big money. ' 




