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~ l Y' The Newark & South Orange Railway. 

C .,...,j ' For the last eighteen mo nths the lines o f the Newark 
l9 '- & South Orange R ailway have been operated entirely by 

electricity with marked success. The company o wns fif
teen miles of double t rack th rough the business and resi
dence districts of Newark a nd t he Oranges. 

The power station and offices are located at South 

double b eat po p pet valve, operated by a double tri p 
mechanism. A sensitive regu la t or sets the po i nt o f c ut
off accordin g to t h e demand of steam. T he cu t-off gear 
is operated by a n independent eccen tri c, a nd t he reg ula
tor is dri ven b y a belt. It is claim ed that th e rang e of 
cut-off obtainable is fro m o to J of stroke. 

The belts a re two ply, thirty-six inches J!tJ~tiPil!Fl-~i{F~._ 
furnished b y the H oyt Belting Company _. "\,-, 

1894 \:. 

FIG. 1.- INTERIOR OF POWER STATION-NEWARK & SOUTH ORANGE. RAILWAY CO, NEWARK, N. J. 

O range Avenue a nd South 19th Street. The building is 
of brick, one sto ry in he igh t , and 490 X 125 ft. 

Th e eng ine room is located on the 19th Street side 
of the b uildi ng and is I IO X 50 ft. The power p la n t con
sists of fo u r sim ple, no n-condensing en g ines with cylinder 
d imensio ns 26¼ X 48 ft., built by C yru s Currier & Sons, of 
N ewa rk N. J. , a nd belted direct to four Westinghouse multi
polar generat ors of 250 H. P. each. The engines are pro
vided with th e Woodberg automa ti c cut- off governor as 
shown in Fig. 1. This device is a com b ina tion of trip cut
off gear and a governor for reg ula ting the same, and is 
attached to the steam inlet nozzle of slide va lve a nd 
simila r engines to r egulate th e speed. It co nsis ts of a 

The steam generating p lant consists of eight hori
zontal tubula r bo ilers of 125 H. P. each, built by Cyrus Cur
rier & Sons, o f Ne wark, N. J. The boiler room is directly 
in th e rear of the engine room, and the dimensions are 
50 X 110 ft. A duplicate system of steam piping is pro
vided so that any section may be cut out and the other 
used. The H. W. Joh ns p ipe covering is employed through
out. The s tack is 166 ft. in he ight with a tapering flue 
seven feet in diameter at the base and five feet in diame
ter a t the top. 

T he p lan t is equipped with the Taylor improved 
draught a nd ventilati ng device. It is claimed that with 
thi s system a cheaper grade of fuel can be u sed, and t he 
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insuring of absolute combustion of all particles of carbon 
in the fuel. 

The ventilating system consists of a number of funnels 
located near the roof of the engine room, and connected 
to the stack by pipes which carry off the heated a ir from 

FIG. 2.-BOILER ROOM-NEWARK & SOUTH ORANG E 
RAILWAY CO. 

the upper part of the room and, it is claimed, reduce the 
temperature from Io to II degs. National feedwater 
heaters and Deane feed pumps are provided. 

The switchboard is conveniently located in the center 
of the engine room and is of marbleized slate mounted 

Adjoining t he engine room is the car barn which ex
te nd s t he entire length of the building. a distance of 490 
ft. There are eleven tracks extending the full length of 
t he b uilding, and all repairs, except armature winding, are 
made on the premises. 

The track construction consists of Wharton girder 
rails , weighing ninety pounds to the yard, spiked directly 
to the ti es and connected by eight-bolt fishplates. The 
rails are bonded with copper wire and channel pins and 
cross bonded at every third rail. Side poles furnished by 
the Syracuse Tube Company are used on the greater por
t ion of the line. 

T he trolley wire is of No. 0000 hard drawn copper, 
and was supplied b y John A. R oebling's Sons Company. 
T he overhea d a ppliances were furnished by the H. W. 
Johns Compan y. The hangers for the brass shell, round 
ti ps and t he pull-offs are of the regular Giant pattern. The 
Brooklyn strain insulators are used at the poles, and the 
N o. 1 solid moulded mica pole insulators are used for 
carrying the lighter feed wires. The heavy feed wires are 
carried by iron clad insulators. 

The compa ny is operating thirty-six closed and 
twenty-five open cars. The cars are of the Stephenson 
make m ounted on Brill trucks, and are equipped with two 
Westinghouse motors. Lewis & Fowler fare registers and 
Pittsburgh S teel H ollow Ware and patent rachet gongs are 
employed. T he cars are equipped with sand boxes and 
ratchet brakes. 

Included in the equipment are seven snow plows, 
sweepers a nd levelers and D avis tower wagons. 

A very handsome priva te car, built by the John Ste
phenson C ompany, is shown in Fig. 3. The car has an 
eig hteen fo ot bod y with vestibules, and is painted maroon 
color with gold letters and ornaments. The interior is 
ha nd somely furnished in birdseye maple with delicate 
scroll work orna ments. T he chairs are of rattan, with 
olive g reen cushions. 

The offices of the company are located in a comfort
able su ite of rooms in the north east corner of the build
ing. A very simple and complete system of booking 
has been a dopted b y which the receipts and expenses for 
any day, munth or year can be easily ascertained. A safe 
is located in t he receiving depa rtment and is connected 
with the conductors' room by chutes in which the 

enve lo pes conta ining the receipts are de-

I 
posited. O n the face of the envelopes 
bla nk forms are printed on which the 
cond uctor's number, trip and car number 
a re entered together with the number of 
fu ll · and half fares and tickets. The 
safe is divided in the center and has com
pa rtments for two days' receipts. 

S ince the starting of the road by 
electr icity in February, 1893, there has 
never been a shutdown through any fault 
of the power equipment. 

The officers of the company are: E. S. 
Ward, president; G. Kreuger, vice presi
d ent ; W. Scheerer, secretary and treasur
er; A. Radel, general manager and super
intendent; J. McDonough, assistant super
intendent. 

Larg e Order in Chicago. 

FIG. 3.-PRIVATE CAR-NEWARK & SOUTH OR~NGE RAILWAY CO. 

Last month the Chicag o City Rail
way Company placed an order with the 
W estinghouse E lectric & Manufacturing 
Company for six multipolar generators of 
700 H. P. each, which will be used for rope 

with Westinghouse instruments. It is of a double d esk 
form with station controlling instruments a nd feed er 
switches and ammeters located on opposi te sides. A com
plete fire apparatus is provided. Reels of hose a re at
tached to the walls throughout the building , a nd connect
ed to a 12 X 7 X 12 Smith-Vaile duplex fi re pump. 

The interior of the station presents a particularly 
neat appearance. The engines and gene ra tors are t aste
~ully ornamented and surrounded by ,polished b rass rail
rngs. 

transmission. Another order was also placed for 240 No. 
1 2 , sing le reduction, twenty-five horse power Westing
ho use motors. An addition or extension to the switch
board in the company's power station will also be built by 
the W estinghouse Company, and will consist of sixteen 
feeder and six dynamo panels, constructed of black enam
eled slate, with the necessary parts, etc. 

WoRK has been begun at Ashland, Mass., on the Ash
land & Hopkinton .. Electric Railroad. 
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Electric Railway Cons truc tion in Philadelphia. 

The city of Philadelphia has p robably shown m o re 
activing during the last year in electric r a il way construc
tion than any other in the country. T he extensive rig ht s 
accorded the railway companies in t ha t city a 
year ago or more were immediate ly acted upo n, 
and track and station construction was promptly 
commenced upon the different lines. The work 
to be done, however, was so ex tensi ve as t o re
quire a great deal of time for its com p leti o n, a nd 
although a large proportio n of the to ta l track has 
been laid, many of the streets are still to rn u p, a nd 
on a great deal o f the mileage the old horse cars 
a re still in operation. 

TH E P HILADELP HI A T RACTION COMPANY. 

The Philadelphia Traction Com pany, the 
largest of all the railwa y com pan ies in Philadel
phia, has proceeded farther with th e wo rk of e lec
trical equipment than any of the other rail way 
companies. The company is no w su p plying 
power from its three sta tions on Su t herla nd 
Avenue, 13th and Mt. Vernon S treets and Market 
Street near 33d, and is erecting a fourth statio n, 
which will have a capacity of 2,250 H. P., a t 32d 
and Dauphin Stree ts. During the last t wo 
months the company has put in o pera t ion its 
17th and 19th Streets north line, its 19th and 20th 
Streets south line and its L a ncaster Ave nue line. 
The next lines to be put in operatio n are 22d 

terior of the station a very bright and handsome appear-
a nce. . 

An interesting feature of the station is the fact that 
na t ural draft is used. The stacks are of brick and are 
100 ft . in height. It will be remembered that in the 

Street and Allegheny Avenue line, York a nd 
Dauphin line, Jefferson and Manchester lin e, Si, RY JOllWt-lAL. 

Spring Garden and Walden line, W est Spruce 
Street line and the Paddington line in West Phila
delphia. 

FIG. 2.-TE.STING CAR NO. 999-PH ILADELPHIA TRACTION CO. 

The Sutherland Avenue station, which was o riginally 
equipped with three 250 H. P . Corliss engines belted t o 
generators, has been increased in capacity by the addition 
of two 750 H.P., cross compound, condensing W etherill
Corliss engines, direct connected to Westinghouse gen
erators. The same kind of engine is being installed _in 
the other two stations of the company n o w in operation. 

sta tions erected by th e Philadelphia Traction Company 
at 13th and Mt. Vernon Streets and 33d and Market 
Streets, the mechanical draft system was employed, and 
in t he present station it is the intention of the company 
to thoroughly test the natural draft system, so as to 
compare the two methods of practice in actual service. 

T he station is so arranged that the floor of the en
gine room is about ten feet above the 
street and that of the boiler room is on 
the street level. Upright boilers of the 
Berry type, manufactured by Robert 
\Vetherill & Company, of Chester, Pa., are 
employed, there being eigh t boilers in 
the station, four on each side of the stack. 
These boilers consist of two shells, an 
outer and an inner joined by radial tubes. 
The fire is built in the inner shell, the 
heat passing through tubes, making Athe 
boiler essentially of the vertical tubular 
type. 

The engine room will contain three 750 
H. P., cross compound, non-condensing 
\Vetherill-Corliss engines, direct connect
ed to ·westinghouse generators. Stratton 
separators and \Vetherill feed water heaters 
will be used. The switchboard is of the 
single deck panel type. 

FIG. 1.-EXTE.RIOR OF DAUPHIN STREET POWER STAT ION-PHILADELPHIA 
TRACTION CO. 

Close to the station and adjoining its 
o ld car house, the Philadelphia Traction 
Company has erected a new car house 
wi th a capacity of from 400 to 500 cars. 
The walls of the car house are of brick, 
one story in height and surmounted by a 
monitor roof, with a span of 100 ft. The 
floors are of concrete. 

We present in Fig. 1 a view of th e new p ower 
s tat ion of the company loca ted on Dauphin S treet. T his 
sta tion is of cream colored brick with sto ne trimming s, 
a nd presents an extremely t as teful appearance. The in 
t erior wa lls are a lso of cream colored b rick, with ha nd 
some wainscoting fo r a distance of about five feet a bove 
t he fl oor. The ceiling is of Georgia pine, g iving t he in -

To assist in making tests on the line, 
Chief E ngineer Uhlenhaut, of the Philadelphia Traction 
Co m pany, has designed a testing car, No. 999, shown in 
Fig. 2. This car has somewhat the appearance of an ordi
nary eighteen foot closed car, but has closed platforms 
wi t h folding steps, so that persons will not mistake it for an 
ordinary car and attempt to boa rd it. The main panel and 
dashes of the car are painted in Tuscan red, a color not 
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used on any other car of the company, to further dis
tinguish it. An interior view of the car is shown in Fig. 3. 
It is fitted with a testing table, carrying a complete equip
ment of voltmeters, ammeters, watt recorders, speed indi-

terracotta trimmings. The window sills are of cream 
co lor sandsto ne. The roof will be slate supported by iron 
trusses, and will be provided with a large lantern, afford
ing good light and ventilation. 

The foundation of the north end of the build
ing rests on solid rock which comes within six 
feet of the surface, while at the south end it was 
necessary to drive piling to a depth of fifty feet. 
The piling is cut off at mean low water and 
covered with a layer of concrete two feet thick 
on which the foundations for the machines are 
built up of Conshohocken bluestone. The general 
arrangement of the piling and foundations can be 
seen from the section Fig. 4. The building is so 
constructed that it can be extended in the future 
and the capacity doubled without disturbing the 
p resent arrangement. 

The engines and generators will be located in 
a well lighted and ventilated room measuring 64 
X 150 ft., and located in the west side of the build
ing. The engine equipment will consist of four 
Greene tandem compound, condensing engines of 
500 H. P. each, built by the Providence Steam En
gine Company. The electrical equipment \,\ill 
consis t of four General Electric multipolar gen
erators of 400 K. w. capacity each, direct connected 
to the engine shaft, and running at 100 revolu
tions per minute. FIG. 3.-INTERIOR OF TESTING CAR-PHILADELPHIA TRACTION CO. 

The switchboard was designed by the chief en
gineer of the company, and will be a very handsome affair. 
It will be thirty feet 1n length with ornamental marble pan
e ls. The right hand side will contain the feeder panels, each 
panel being provided with a circuit breaker, ammeter and 
cut-out switch. The central panel will contain a recording 
wattmeter and a general station ammeter. The station 

cators, instruments for determining grades, the height of 
the trolley wire, etc. There are no benches, but chairs are 
provided for the engineers. The car is equipped with 
trolley and motors, so that it can be used as a motor car, 
or it can be attached as a trailer t o another car. It is 
lighted with ten incandescent lamps. 
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FIG. 4-LONGITUDINAL SECTION OF POWE R STATION SHOWING 
FOUNDATIONS-HESTONVILLE, MANTUA & FAIRMOUNT 

PASSENGER RAILWAY CO.- -PHILADELPHIA. 

THE HESTONVJLLE, MANTUA & FAIRMOUNT PASS. RAILWAY. 

MICA, SAN D & EARTH 

CL Y 

A KC Y 
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The work of equipping the lines of the Hestonville, 
Mantua & Fairmount Passenger Railway Company with 
electricity is progressing rapidly under the direction of A. ,

1 

controlling instrument for the generators will be located 
Langstaff Johnston, the chief engineer of the company. on the left side of the switchboard. On the extreme left 

The new power station is located on the Schuylkill is a swinging bracket containing two Weston voltme
River at 25th and Callowhill Streets. The building is of ters, which can be thrown in connection with any gener
a very handsome design measuring 152 X r 1 2 ft., and a tor. All connections from the generators pass under to 
when completed will be one of the most attractive power I the switchboard, and from the switchboard to the line are 
houses in the city. The material used in the construction carried under the floor to a testing room under the north
fro m the level of the street to the engine room floor is west corner of the building. A complete set of instru
Hu mm elstown brownstone,and above this it is of brick with I men ts will be provided here for testing the insulation, 
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resistance and capacity. The in struments 
will be mounted on a solid brick base 
resting on a natural rock foundation. 

The boiler room is located in the 
east side of the building, in a room 
measuring 42 X 150 ft., and will contain 
eight Babcock & Wilcox water tube 
boilers, of 250 H. P. each, arranged in 
batteries of two each. The fronts will 
be of enameled brick, and brass pipe 
fittings will be l!Sed throughout. 

The smoke flue will extend the en
tire length of the division wall between 
thf' engine and boiler rooms, entering a 
large and ornamental stack at the north 
end of the building. This stack will be 
150 ft. in height. The base will be twelve 
feet squa1e to a height of thirty-five 
feet; above this it will be octagonal in 
form, surmounted by a cap of very orna
mental design. 

The coal handling apparatus will 
be very complete. Coal is brought by 
boats to a substantial wharf and un
loaded by means of an elevator and con
veyor supplied by the Link Belt En
gineering Company, and erected by 
Armstrong & Pringtzhoff, of Philadelphia. 

The coal will be conveyed to a bin 
holding 300 tons, constructed alongside 
of the east wall of the boiler room. 

The feed wires were furnished by the S tandard Un
derground Cable Company, and are from 300,000 to 700,-
000 c. M. They are carried through Lynch Lake terra 
cotta conduits. Elliptical shaped manholes, measuring 
3 X 5 ft., are located at every block. Connections with the 
feed cables are made at every third manhole, and run 
through branch conduits to the side poles and through 
the poles to the trolley feeders. 

The poles, which are of the tubular iron pattern, were 
supplied by Morris & Tasker. They are twenty-seven feet 
in length over all, and are embedded in six feet of con
crete. They are of neat design and are provided with an 
ornamental collar at each section. The tops of the poles 
are provided with ornamental iron caps fitted with wood 
centers, which extend sixteen inches into the poles, and 
afford extra insulation. 

The return wires pass through conduits and are con
nected to the rails at each manhole by special types of 
rail bond, designed by the chief engineer of the com
pany and illustrated in a former issue. These bonds are 
manufactured by the Car Equipment Company of Phila
delphia. 

The car bodies will b e built by the St. Louis Car 
Company, and will represent the finest grade of the work 
turned out by this company. The trucks are of the Bemis 
and Peckham types and will be equipped with two G. E. 
800 motors. 

The office rs of the company a re : Johns Hopkins, 
president ; Isaac Blum, vice-presiden t and general man
ager; W. R. Benson, treasurer; A. Langstaff Johnston, 
chief engineer; D. A. Haggerty, assistant chief engineer. 

T H E ELECTRIC 
TRACTION COM-

PANY. 

Chutes from this 
bin will pass 
through the wall 
and deposit coal 
in front of each 
boiler. The con
veyors will also be 
arranged to store 
coal in the space 
between the boiler 
room and the ad
joining property. 
This space is 36 X 
200 ft., and will 
hold over 2,000 
tons. The boiler 
will be provided 
with a narrow 
gauge track and 
coal cars for con

FIG. 5.-fRONT ELEVATION OF POWER STATION-HESTONVILLE, MANTUA & FAIRMOUNT 
PASSENGER RAILWAY CO., PHILADELPHIA. 

The Electric 
Traction Com
pany, of Phila
delphia, Pa., was 
the second com· 
pany in that city 
to commence 
operations elec
trically, having 
put the first elec
tris cars in oper
ation last April. 
It operates the 
lines of the 
Frankford & 
Southwark Phil

veying the ashes to the wharf, and to deliver coal from 
the storage piles if necessary. 

The condensers are located under the floor of the 
engine room, and take water from a well, 8 X 8 ft., located 
in the center of the building. This well will be supplied 
by two Worthington duplex pumps located in a separate 
building. These pumps have a capacity of 20,000 gals. 
each. It is intended to use one at a time, the other being 
held in reserve. Water is taken from the Schuylkill 
River. A well is located inside of the wharf line and is 
furnished with a grating provided to protect the ends of 
the pipes from drift and ice. To provide for any accident 
to the supplementary pump, the receiving well has connec
tions with the city mains, from which it can take its water 
supply. 

The boiler feed pumps will be located in the center 
of the boiler room between the boil ers, and the piping is so 
arranged that the water can be pumped direct from the 
hot well to the boilers or through the hea ters. The 
feed pumps were furnished by Barr, of Philadelphia. 
Two Berryman heaters of 1,000 H. P. each are pro
vided. 

The work on the roadbed is about completed. 
The rails and all special work, as mentioned in a pre
vious issue, were supplied by the •Johnson Company. 
The rails are of the girder type and weigh ninety pounds 
to the yard. A very elabo ra te piece of special work was put 
in at Spring Garden and 25 th S t reets. 

adelphia City Passenger Railway C o mpany, the Citizens' 
Passenger Railway Company, the Second & Third Streets 
Passenger Railway Company, the Lehigh Avenue Rail
way Company and the Lombard & South Streets Passen
ger Railway Compan y. The company has at present two 
power stations, one located on Delaware Avenue between 
Beech and Laurel Streets, which has a capacity of 
6,000 H. P . The o ther station, which has been in opera
tion for some time, a nd which was described in the June 
issue of the STREET RAILWAY JOURNAL, is loca ted on 
Hutchinson Street, near the corner of Oxford Street, and 
has a capacity of a little over 1,000 H.P. 

We present in Fig. 7 a view of the interior of the Dela
ware Avenue power station of the company. It is of brick, 
with fronts of pressed brick. The lowe~ part of the walls 
is faced with brownstone for a distance of ten feet. 
Brownstone sills are also used for the windows, and brown
stone headstones for the doors. On the latter is cut the 
name of the railway company. The power house rests on 
piles and stone foundations, and is provided with heavy 
walls which are twenty-two inches in thickness for a 
height of ten feet. The thickness in the walls is then 
eighteen inches at the top. Ample windo ws are provided 
on a ll sides, giving plenty of light and air. The engine 
room roof is provided with a skylight twelve feet wide, 
running the entire length o f the building. This is not 
fitted with ventilators, but both g a ble ends of the power 
station are arranged with exhau st fans run by electric 
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power, each of which has a capacity to effect a com plete 
change of a ir in t he room in fi fteen minutes, thus supply
ing complete ventilation. T he roof of the boiler house is 
of corrugated iron. 

The engine room, which m easures 200 X 8 0 ft., con
tains six Porter-Allen e ngines of the t a ndem compo und, 
condensing type, and of 1,050 H. P . each, which are direct 
connected to General Elec tric 8 00 K. w. generators. O ne 
small couple of 25 0 H. P. is p rovided for the night load . 
The engine room is provided with a twenty ton Sellers 
traveling crane. 

An especially interesting fea t ure of the station is t he 
switchboard, which is located m idway between the front 
a nd back of the station a nd near the south wa ll. I t is o f 
enameled slate, and so arranged tha t its entire length ca n 
be that of the engine room. It is located at a distance 

CENTER LINE OF E NGINE 

BASEMENT FLOOR, + 11,0 1 

fi t t ed with the Thomson magnetic circuit breaker, 
type F , manufactured by the General Electric Com- · 
pany, and voltmeters and ammeters which are of the 
W eston type. All of the switches are of the so-called 
quick brea k type, and one is a 7,000 ampere Ajax switch. 

The boiler room measures 200 X 80 ft. and employs 
the mechanica l draft system, which as our readers know, 
is being used extensively in Philadelphia. It will be fitted 
with t wenty-four Babcock & Wilco.x boilers, each of 250 

H. P. ca pacity each and four economizers of the American 
Economizer Company's manufacture. The capacity of 
t he economizers will be ~qua! to the boiler horse power 
and so arra nged that any one of the four economizers can 
be used with a ny one section of boilers. The stack, which 
has an inside diameter of ten feet and rises to a height of 
six ty feet from the ground, is provided with two direct 

J1 NOZZLE ON BOI LER 

BOILER 

"' 
g 
0 .. 

FIG. 6-SECTION OF ENGINE AND BOILER ROOM, SHOWING PIPING-HESTON VIL LE, MANT UA & FAIRMOUNT PASSEN :, ER 
RA ILWAY CO. 

of six feet from the wall, giving easy access to all con 
nections. 

Owing to the great distance to which power is trans
mitted and the distance of some of the outlying lines of 
the company from the power house, special provision had 
to be made to keep up the voltage at these outlying points. 
This is accomplished by m eans of providing the switch
board with two positive bus bars in addition to the nega
tive bus bar, one positive bus bar being a t a po tential 
of fifty volts or more higher than the other. T he connec
tions are so arranged that a ny feeder can be conn ec ted 
with the higher or lower posi tive b us ba r, o r so that an y 
generator can be put in connect ion with it. In t his way 
the potentials of the outlying lines can be kept up by 
raising the potential at the station end of the feeders if 
there should be a drop in the vol tag e. By this method a 
large saving in copper can be effected . T he switchboard 
panels are of the General Electric one- pole switch system. 
The equalizer switch is set close to the g enerator and the 
equalizer bus bar is run straight between t he generators, 
the two connecting to the switchboa rd . The board is 

driven Sturtevant fans for the mechanical draft. Each 
fan has a capacity equal to taking care of all the boilers 
when running at their full capacity. The condensing 
pump is of the Blake vertical type. 

T he boiler house has a storage capacity for coal of 500 

tons. The coal can be transferred at any time to the 
boilers by coal handling machinery manufactured by the 
Link Belt Engineering Comrany. Ashes will be taken 
fro m the boilers by conveying screws and elevators, 
thence carried to a hopper on the coal wharf so that when 
a car unloads coal for the station it can be reloaded with 
ashes which are then taken away. 

For condensing water the company has laid two eight
een inch pipes to the Delaware River, one a suction and 
one a discharge pipe. 

All the feed pumps are supplied by the Blake Manu
facturing Company.I and the station is fitted with two, 
each with a capacity equal to that of the entire station. 
The station is also provided with an injector manufactured 
by L. Schutte & Company, of Philadelphia, of a capacity 
equal to that of the entire station. This injector was one 



OCTOBER, 1894.] THE STREET RAILWAY JOURNAL. 

shown at the World 's Fair, and the object of its installa
tion was to provide for the operation of the station in case 
of accident to the pumps, the latter being usually relied 
upon to supply feed water to the boilers. To all bends in 
the steam piping or at any other place where steam 
might condense, piping is laid so that the condensed 
water is carried to the Blake pump and receiver, by which 
it is pumped into the boilers. 

As mentioned in previous ar
ticles on the electric railway 
system in Philadelphia, all of the 
feeder and return cables are car
ried in underground conduits. 
The type of conduit of the Elec
tric Traction Company is creo 
soted wooden ducts manufac
tured in Williamsport, Pa. The 
cable vaults at the power station 
to which all the vaults lead are 
lighted by windows and also by 
electric lights. Provision is made 
so that ninety cables can enter 
here and be hung on the walls. 
One end of the cable vault is 
utilized as a testing room. Per
manent connections are made 
with each cable and the terminals 
are run to the testing room 
where they terminate in a switch
board. By this means connec
tions for testing can be easily 
made from testing instruments 
to any feeder terminal. 

The track construction used consists of n inety pound, 
nine inch gird er rai ls, illustrated in the January, 18':/4, issue 
of the STREET RAILWAY JouRNAL. These rails are d ou ble 
bonded by rivet ed bonds through the web. The rails a re 
also cross bond ed and co nnected to the return cable, 
which has a cross section equal to 20 per cent, of that of 
the outgoing fe eders. The feeders are of a standard size 
of 650,000 circular mills and were supplied by the John 

The Electric Traction Com
pany is rapidly completing its 
outside work of construction. 
The 10th and 11th Streets line, 
which is owned by the company, 
has been in operation for some 

FIG. 8.-VIEW OF BOILER ROOM, DELAWARE AVENUE POWER STATION-ELECTRIC TRACTION 
CO., PHILADELPHIA. 

time and is receiving power from the Hutchinson 
Street station. The 5th and 6th Streets line, and 
the 2d and 3d Streets line are almost completed and 

! A Roebling's Sons Company. They are lead covered. 

I 
The return cable is of 1,000.000 circular mills, and is 
slightly insulated. The trolley wire is No. oo. Medberv 

insulation and that of McAlle~ 
type are used. F rom some tests 
made on the 10th and 11th Streets 
line the drop of voltage on the 
return circuit was found to have 
a maximum of 2 per cent. 

f-lG . 7.-INTERIOR OF" DELAWARE AVENUE POWER STATION-ELECTRIC TRACTION CO., 
PHILADELPHIA. 

As will be seen, the equip
ment of the Delaware Avenue 
station is similar in many re
spects to that of the Hutchinson 
Street power station of the com
pany, the chief characteristics of 
which are Porter-Allen en~dnes 
direct connected to General Elec
tric generato rs , and in the steam 
equipment Babcock & Wilcox 
boilers operated with econo
mizers and mechanical draft. The 
engineers of the company are 
well satisfied with the results 
secured in economy at the 
Hutchinson Street station of this 
plant. Tests made at this sta
tion show a fuel consumption of 
only 2.2 lbs. of coal per horse 
power hour on tests extending 
over a length of two weeks dura
tion, when the feed water was 
introduced to the heaters at 70 
degs., leaving at 200 degs_ to go 
to the•economizers, and leaving 

the economizers at from 260 to 265 degs. For an aver
age output of 15,000 H. P. h ours per d a y fifteen tons of 
coal were used, at a cost, including wear and tear, wag-es 
coal, oil and interest, at about $.009 per horse powe; 
hour. The depreciation is estimated at 6 per cent. and 
interest on capital at 6 per cent. It should also be remem-

wi ll be put in operation, it is hoped, by October 1. 
The Lombard & South Streets line and the Lehigh 
Avenue line will be the next to be put in operation. 
Bracket construction is employed on the 10th and 11th 
Streets line, and span wire construction is used elsewhere. 
About two-thirds of the company's track is now equipped. 
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bered that the plant is a non -condensing one. It was, 
however, built when material and wages were low, and 
at figures which probably could not be obtained in ordin
ary times. 

FIG. 9,-SECTION OF BOILER ROOM , SHOWING COAL 
AND ASH CONVEYOR . 

Important Purchase in San Francisco. 

An important change in ownership of San Francisco 
street railway property occurred last month in the pur
chase by the Market Street Railway Company, of almost 
the entire capital stock of the Metropolitan Railway Com
pany. The capital stock of the company is $1,000,000, 

amount of first mortgage bonds, authorized, $250,000, of 
which only $ 200,000 have been issued. The road had but 
a slight floating indebtedness. 

The Metropolitan has been put under the manage
ment of the Market Street Railway Company, by the ap
pointment of M. D. Stein, as manager, and the election of 
N.-T. Smith, treasurer, and J. L. Willcutt, secretary. The 
road is five miles long and was the second electric rail
road constructed in this city, having been running since 
October 20, 1892. The first electric railway in operation 
was the San Francisco & San Mateo Railway which 
opened April 26, 1892. It is a first class road in every 
respect, well equipped, with ample power for much more 
than its present requirements. The route of the Metro
politan Railway is from the junction of Market, Powell 
and Eddy Streets, along Eddy Street for five blocks to 
Hyde Street, along Hyde for two blocks to O'Farrell 
Street, out O'Farrell Street to Scott, Scott to Fell, Fell to 

1~~--'-zs:::':;:::'::::'.:t·~-~"--LL~>;'---'---'---'---' ' ~-1' , '~ 
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FIG. 10 -LONGITUDINAL SECTION OF BOILER ROOM--ELECTRIC TRACTION CO, PHILADELPHIA, 

The chief engineer of the Electric Traction Company 
is Capt. Edw. B. Ives. Axel H. E ngstrom has general 
charge of the power house construction. 

Boiler Acc ident at Indianapoli s. 

A gas explosion occurred in the boiler house of the 
C itizens' Street Railway Company, of Indianapolis, on 
August 31, at 3 : 50 P. M. As a result the eighteen inch 
brick walls surrounding the boilers on three sides were 
blown down, as well as the steam fittings upon the out
side of the brick wall. The accident is at tributed to the 
accumulation of gas under the boilers, though the gauge 
showed only four ounces pressure of gas and 125 lbs. 
steam. The boilers were guaranteed to stand a pressure 
o f 165 lbs., and the company was allowed to carry a press
ure of eight ounces of gas. 

U nder direction of General Manager McLean, masons 
and steam fitters were immediatelv set at work to under
take repairs. The work was prosecuted speedily, com
mencing Friday evening and continuing through Friday 
night, Saturday and Saturday night, Sunday and Sunday 
night, until 2 A. M. Monday, when all was finished , and at 
11 o'clock the load was again put on the station. 

The amount o f the loss is not yet determined, but 
fortunately no lives were lost. One fireman received a 
scalp wound, and the chief engin eer, who was standing 
with him in front of the boiler at the time, was consid
erably shaken up, but is on duty again. 

THE power house of the Gettysbu rg (Pa.) Street 
Railway Company was destroyed by fire on September 10. 

Baker, Baker to Page and along Page Street to the Stan
van Street entrance to Golden Gate Park, with a branch 
from the junction of Page and Clayton Streets, along 
Clayton, Waller, Cole, Carl via J Street and Ninth Avenue 
to a southerly entrance of the Park. From this it will be 
seen that the system works into that of the Market Street 
Railway Company very well. 

Rockliffe Park, the Summer Resort of' the Ottawa 
Electric Railway Company. 

The value of parks at the termini of street railway 
lines as traffic promoters is clearly recognized, and many 
street railway companies have found that an investment 
made in this direction is often repaid in a iew years 
by the traffic induced. We have published in former 
issues views of different street railway parks, and present 
this month views of the Rackliffe Park, on the line of the 
Ottawa Electric Railway Company. 

The park is situated about three miles east of Ottawa 
on the high bluffs overlooking the Ottawa and Gatineau 
Rivers, which have their confluence directly opposite the 
central portion of the park and thence flow through a 
charming country to the St. Lawrence and the ocean. 
The view from the park pavilion is claimed to be as fine 
as any on the Rhine. Looki11g west, the Laurentian 
Mountains rise to an altitude of several thousand feet, 
and slope gently down to the luxuriant farm lands of the 
1 empleton district. On the mountain side is Kingsmere, 
the few months' home each year of Canada's Governor 
General, Lord Aberdeen. 
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The park properties, consisting of abou t a hundred I minute service during the summer. On an average, Otta
acres of beautiful woodland, were purchased by the Otta- wa 's population of 50,000 visit t he park every week. Every 
wa board of park management this yea r, a nd will be im- pleasant evening a band concert is given at the park, the 
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VIEWS AT ROCKLIFFE PARK, ON THE LINE OF TH E OTTAWA ELECTRIC RAILWAY. 

proved from year to year without interfering with their 
natural beauty. The cars of the Ottawa Electric Rail
way run directly through Rackliffe Park, and give a three 

annou ncement to the public that the band will play being 
made by means of pennants ca rried midway on the trolley 
poles of the cars during the day. 
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The Paterson, Passaic & Rutherford Electric 
Railway Company. 

Bv LEMUEL WILLIA M SERRELL, M. E. 

This railway company, extending as it does from 
R u therford, N. J., through Passaic and Paterson to Singac 
a nd the intermedia te towns along the line, forms pa rt of 
a trunk line system which will run in Hoboken from the 
Barclay and C hristopher S treet Ferries t hrough Jersey 
City to Rutherford and Paterson. This line is now com
plete and in operation from Rutherfo rd to Sin gac, which is 
a bout six miles west of P aterson, a nd the construction of 
that portion of the trunk line from 

2 

This line was designed a nd buil t by the write r, a nd 
t he accompanying ill ust rations were take n a t va rious 
points a long t he route. T he Westing h ouse system is used, 
a nd power is taken fro m the E dison E lectric Light Com
pany, in Paterson, on terms favorab le to both companies, 
the average cos t for power being only a trifle more than 
the company could p roduce the same by having its own 
plant. The entire line from P a te rson to Rutherford, a 
distance of nine miles, is operated • from the Paterson 
station; th irty-six miles of No. 0000 feed wire has been 
put up fo r the operation of this po rtion of the road, the 
feed wire being a rranged in lengths as shown on the ac
companying d iagram. The total mileag e of the line from 
Ruthe rford to S ingac is about twenty miles. 

3 4 _MILES •: G 7 e .9 
Rutherford to the ferry , known as 
the J ersey City, Hoboken & Ru ther
ford Electric R ailway, is now nearing 
completion. These two roads when 
in operation will give a doub le track 
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electric railroad all the way from '='-Ee Lr 
Passaic to the ferries, a distance of .sTA rio,v. 
fourteen miles; and a considerable FIG. 2.-DIAGRAM OF FEEDERS-PATERSON, PASSAIC & RUTHERFORD ELECTRIC 
portion of the line from Passaic to RAILWAY CO. 
Singac is also double tracked. The 
entire line when completed will h ave its terminus at the 
Delawa re, Lackawanna & Western Ferry, in Hoboken, to 
New York, and will run out into the country a distance of 
about twenty-six miles; and will g o through fourteen 
cities and vi ll ages, having a population of a bout 4 00,000 

people. 
The president of this compa ny is Charles A. Johnson, 

a banker of New York, and the treasurer is G en. Louis 
Fitzgerald, president of the Mercantile Trust Company. 

O ne of the illustrations in the group on page 613 
shows t he car house a t R utherford, of which there is also 
shown a plan view in F ig. 1. This car house was built on 
low groun d , an d about t wo feet of peat and bog was 
re moved from the entire surface where the building now 
stands. A H o ward clock in front of the building enables 
the conductors to se t their watches without leaving the 
car. Each of t he tracks in the building has a separate 
en tering cu rve so that cars can be readily run out of the 
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FIG. 1.-PLAN OF CAR HOUSE- PATERSON , PASSAIC & RUTHERFORD ELECTRIC RAILWAY CO. 

Some of t heir a ssociates in this enterprise are Charles 
Curie, of C urie, S mith & Mackay, New York; Ex-Senator 
Charl es H . Russell, Thoma s D. Jord an, comptroller of 
the Equitable Li fe Assurance Company, F. C. Van Dyk 
and James A. Mo rrisse, of P a terson, N. J. T he company 
is a consolidation of fi ve d ifferent companies, by wh ich it 
secures a con tinuous line from Rutherford through Pa ssaic 
and the heart of the cit y of P a terson to Little F alls and 
Singac. 

' 
building in case of fire. T·he floor of the building slop~s 
fifteen inches in 100 ft. from the rear to the front. This 
enables cars to run out by gravity in cases of necessity, 
such as fire; and the trolley wires are so arranged that 
the current can be cut off of the wires inside of the build
ing by means of a switch on a pole outside at the street 
line. P its are provided under the tracks the entire length 
of the building, and the bottoms of the pits, as well as the 
floor it self, a re ofconcrete. The roof is of the iron trussed 
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type, covered with corrugated iron , and the wing contains 
machine shop, store room and other rooms, as shown on 
the plan. A high pressure steam heating system has been 
put in having a gravity return. A fifty horse power, verti
cal boiler is used, the water being returned to the boiler 

• l /Jj-~/i 
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about 1,200 ft. long and ten feet high , which was built 
along the plank road between Rutherford and Passaic. 

Another view shows the arrangement o f the bents on 
the drawbridge over the Passaic River. A 500,000 circular 
mill, armored cable runs under the river and is connected 

--------- ~ 

VIEWS ON THE LINE OF THE PATERSON, PASSAIC & RUTHERFORD ELECTRIC RAILWAY CO. 

by a °Keiley trap. Two fire hydrants, one in the rear and 
one in the front of the building, are provided in case of 
fire, and connected with the water main in the street, 
which carries fifty pounds pressure. A separat e building 
is provided for the storage of oil and other inflammable 
materials. 

A second illustration shows a part of a retaining wall 

with the feeders on each side, while a galvanized iron cable 
about one inch in diameter is run across the river for the 
ground return. Another view is taken on Main S treet, in 
Passaic, and shows the Passaic & Newark Electric Rail
way lines and on the opposite side the E rie tracks. 

Between Passa ic and Paterso n for a short distance 
the railway company has its o wn ri g ht of way, and the 
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illustration in the upper right hand corner shows a sm all 
bridge built over the Weasel Creek. T he line from Pater

A New Feeder Switchboard. 

son to Little Falls and Si ngac runs along the bank of A feeder switchboard, possessing several new and 
Passaic River and the route is very beautiful. The view novel features, is shown in the accompanying illustrations. 
in the lower left hand corner is t aken on this portion of It has recent- ~ 

t~~~~e~~ t~:it~~~ ~:~~g:h~\~:;s;?ttfv~r~' Lackawan na Zi~~e~~~~:~t __ /////Ii' -~--:=~-~-_: _ __ ;_~_-:~-~~-
The track in Paterson and P assa ic is laid with seven sade Avenue -

and nine inch high g irder rail, a nd the balance of the power station 
track is laid with a seventy pound T rail. 6 X 8 in. ties, of the North 

11 
~-~ 

seven feet long, are used. Octagonal wooden poles are H u dsonCoun- -
used throughout for the overhead construction, except in ty R ailway of 
the heart of the ci ty of Paterson where iron poles are used. H oboken, N. 

Thirty-five cars are in use upon the line ; and besides J. It was de
the car house at Rutherfo rd, a car house is being built a t I signed by A. 
Lake View, and is now nearly completed, which will hold K. Bonta, the 
twenty cars, and another car house located a t Singac, electrician and 
now fini shed, which will hold t welve cars. The cars in e ngineer of 
use upon the line are of the Brill and St. L ou is Car Com- the company. 
pany manufacture. The board 

The road is capitalized for $800,000, and its earn- is constructed 

~_;-~~ 
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ings show a splendid income upon the investment. So me of highly pol- FIG . 2.-CURRENT INDICATOR- HOBOKEN. 
portions of t he road have been running more tha n a year, ished, quarter-
a nd the entire system has now been in operation about ed oak and is t hirty- two feet long and four feet six 
t h ree mon ths. Credit for t he successful carrying through inches high, with a horizontal shelf about two feet wide, 
of this undertaking should be g iven to its p resid ent, extending the entire length. On this shelf are mounted 

the feeder switches. These 
switches were designed 
especially for this plant. 
They are of the quick re
leasing type and have 
double contact jaws with 
the lever hinged to the 
base between the jaws. 
One of the jaws is con
nected to the high speed 
plant and the other to 
the slow speed plant, 
both being employed in 
this station. There are 
sixteen sections, each 
section being provided 
with a circuit breaker. 

Current indicators of 
a special design, shown 
in Fig. 2, are mounted on 
the board between the 
switches and circuit 
breakers. These indica
tors are circular in form, 
having an indicating 
needle mounted in agate 
bearings. They are cali
brated to a standard in
strument, and show the 
amount and direction of 
the current. 

FIG. 1.-FEED ER SWITCHBOARD--N ORTH HUDSON COU NTY RAILWAY, HOBOKEN. 

In the center of the 
switchboard is a desk on 
which is an electric call 
to the patrol station, and 
a telegraph instrument 
with which the man in 
charge can send an alarm 
to the patrol station in 
whose district trouble 

Mr. Johnson. The general manager of the road is A. 
H. Hayward, formerly m anager of t he Allentown & Beth
lehem road, and under his judicious managemen t the 
ultimate success of the road is well assured . 

THE Toronto (Ont) Street R ailway Company r eports 
earnings of $87,666 for the mon th of August. Last year 
in August, the earnings were $89,436, the excess of last 
year over this being attributed to the military tournament 
during August. 

THE Bristol Tramways & Carriage Company of Bris
tol, England, carried 13,000,000 passengers last year. 

may occur. 
All of the instruments are nickel plated, and the 

board presents .i very attractive appearance. 

The First Electric Railway in Russia. 

The first electric railway in Russia has been opened at 
Kiew, and has a length of about two miles, with grades as 
high as 9 per cent. The two generators used are of Ger
man make, each having an output of thirty kilowatts. They 
are driven by Otto gas engines of sixty horse power. 
The track is laid with stringer rails. American line 
appliances are used to a considerable extent. 
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New Electric Fountain. 't · 

All who saw the electric fountains at the World 's F air, 
Chicago, must have been much impressed with the 
beautiful effects secured by the electric arc light in 
connection with jets of water. While no t the first electric 
fountains, those of the World's Fair were by far the larg
est and most elaborate which had at tha t time been con
structed, and they deservedly were regarded as among 

the most interesting and bea uti
ful objects at the Exposition. 

Electric founta ins are well 
adapted as attractions for public 
parks, and particula rly so for 
those parks which a re under the 
management of, o r a re supported 
by, electric ra il way companies. 
The power for their operation 
can be supplied from the railway 
current, if d eemed desirable, 
and it is doubtful whether 
any other a ttraction can be 

regulated by means of hydraulic power operating cylin
ders, instead of by hand power with directions tele
phoned from the operati ng house as in Chicago. The 
hydrau lic cylinders for operating the color displays are 
each independent of the other and a re operated by in
dependent valves from the operating house so that a very 
wide var iation in displays is given. Chapman valves of a 
special type are used. 

Another important feature of the installation is that 
the opera tor is not obliged 
to turn off one display be
fore setting the next one, 
and o ne d isplay can blend 
into a nother. Two of the 
combinations, of which there 
are a la rge number possible, 
are sho wn in Figs. 1 and 2. 

The current is supplied 
by the local electric lighting 
company a t a potential of 
1,000 volts, which is red uced 
to fifty volts at the la m ps, 

·tL ... JJ 
FIGS 1 AND 2--ARRANGE.MENT OF ELECTR IC FOUNTAIN AND CONTROLLI NG HOUSE, Pl iTSBURG H, SHOW ING 

TWO POSSIBLE COMBINATIONS. 

installed for the same sum of money which would prove 
equally attractive. We illustrate on this pag e a new 
electric fountain, which was put in operation last month 
in Pittsburgh, Pa. Its cost was defrayed jointly by the 
Duquesne and Pittsburgh Traction Companies and the 
city of Pittsburgh. 

.. ;·, 

which are put in m ultiple so th at one does not in terfere 
with an other. The supply of water is taken from the 
city m ains an d is u nder pressure of 135 lbs. 13,000 gals. 
are used per minute. 

All p lans and specifications of the fountain were 
drawn by F. W . Darlington, o f P hiladelphia, who was 

FIG . 3.-SECTION OF PIT- PITTSBURGH ELECTRIC FOUNTAIN. 

The fountain differs materially from those exhibited 
at the World's Fair. While larger than either of those at 
Jackson Park, Chicago, the method of operation has been 
much simplified so as to largely reduce the number of 
employes required to operate the fountains. 

The fountain (Fig. 1) is located a t Stanley Park, on 
the line of the Duquesne and Pittsburgh Traction Com
panies. Its approximate cost was $ 25,000, an amount 
somewhat in excess of that which would have been re
quired had not considerable blasting been necessa ry. The 
height of the central jet is 200 ft., about fifty feet higher 
than that at the World's Fair. 

The basin of the fountain measures 120 ft. in diam
eter, and the fountain jets will be lig hted by fifteen 8,000 
c . P. arc lamps, supplied by the Wash ington Electric 
Company, of Chicago. These lamps will operate on an 
a lternating circuit of fifty volts. T he pit under the foun
dation is forty feet square, and a ll the work required in 
the pit during the operation of the foun tain can be d one 
by one man instead of eight or more which were needed 
in the Chicago fountain. 

The operating house is located at a d ista nce of 100 ft . 
from the center of the fountain, as shown in Fig. 1, and 
one man can handle everything from that point F ro m 
this house the different displays and colored lights are 

also supervising engineer of the installa t ion. T he con
struction was carried on under the charge of Director 
Bigelow, o f the Department of Public Works, of Pitts
burg h. The pipe work was supplied by the Wilson , Sn y
der Company, of P ittsburgh. 

A COMPARISON of passenger charges per mile on 
steam railways, from investigations of the Interstate Com
merce Commissio n, shows a n average in Great Britain of 
4.42 cents fo r firs t class, 3. 20 cents for second class, and 
1.94 for third class. In France, the average is 3.85 cents 
for first class, 2.86 fo r second class, and 2.08 cents for 
third class. In Germany, the rate is 3.10 cents for first 
class, 2.32 cen ts second class, and 1.54 cents third class. 
In the United States the average charge is 2.12 cents. 
The average charges per ton per mile are as follows: 
Grea t Br it ain 2.80 cents, France 2.20 cents, Germany 1.64 
cents, and in the United States one cent. The interest on 
capital invested in the several countries is said to be as 
fo llows: United Kingdom 4.1 per cent., France 3.8 
per cent., Germany 5.1 per cent., Peru 5.3 per cent., 
Austria 3.1 per cent., Belgium 4.6 per cent., United 
States 3.1 per cent. Throughout the world it is 3.1 per 
cent. 
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First Annual Meeting of the Michigan Street 
Raihv ay As sociation. 

The Michigan S treet Railway Association, which was 
form ed in G ran d R apids last June, held its first annual 
meeting Septem ber 19 at Grand Rapids. Among those 
present were W illiam Canham, W. L. Jenks, of Port Hu
ro n ; David D. E rwin, F. W. Thompson, of Muskegon; 
George A. Hart , of Manistee ; J. P. Lee, of Lansing; 
H udson T. Morton, of Ann Arbor; David H. Jerome, of 
Saginaw ; B. S. Hanchett, Jr., of Grand Rapids; G . S. 
J ohnson, of G rand Rapids; A. G . Bowne, of Grand Rap
ids ; Mr. H arry, of Bay City; W. Worth Bean, of St. 
Joseph ; Garson Myers, of the Standard Railway Supply 
Company; L. E. Myers, of the Electrical Installation Com
pany; F . C. Randall, of the J . G. Brill Company; P. F. 
L each , of the Bass Foundry & Machine Company ; \V. 
S. Louttit, of Pullman's Palace Car Company; Ed. Koh
ler, of the Walker Manufacturing Company; Mr. Smith, 
of the Consolidated Car Heating Company. 

The old officers were re-elected as follows : President, 
W. L. Jenks, of Port Huron; vice-president, W. Worth 
Bean, of St. Joseph; secretary and treasurer, Ben S. 
Hanchett, Jr., of Grand Rapids. Executive committee: 
The above officers and Strathearn Hendrie, of Detroit, 
and David H. Jerome, of Saginaw. 

In the morning th e guests were given a ride around 
the city in a special electric car, 
a nd an inspection was made of 
the power house and oth er points 
of interest. The meeting was 
called to order at 2.30 P. M. in 
one of the parlors of the Ma nsion 
House, and lasted until six 
o'clock. The subjects of the 
papers read were as follows: 
"Suburban Electric Railways 
and their Possibilities," by C. 
M. Swift, of Detroit; ''Construc
tion, Maintenance and Opera
tion of Small S treet Railways," 
by W. Worth Bean, of S t.Joseph; 
"Street Railway Accident and 
Fire Insura nce," by David D. 
Erwin, of Muskegon. 

Each paper was discussed at 
length, and many new ideas in 
the management and mainten
ance of railways were developed. 
It was decided to hold the next 
a nnual meeting in Grand Rap-

I 

Graphical Records of Street Railway Statistics. 

BY RUSSELL ROBB. 

The profits of an electric road depend so largely 
upon the proper maintenance and operation of the power 
equipment that the need of keeping full records was soon 
appreciated. The modern plant is well systemized in all 
branches. It is an easy matter to collect data bearing 
upon the different elements of its operation, and one will 
usually find records of different degrees of completeness. 
It is very rare, however, that the full benefit of these rec
ords is taken advantage of. There is often the most 
complete data on coal consumption, watt hours output, 
car miles run and passengers carried, and yet the meaning 
of the figures lies buried in the records. It is there to be 
sure, if it is wanted, but the time never comes when there 
is leisure to work it up into significant shape. The super
intendent may perhaps note that various items bear this 
or that relation to the same items in other cases, and there 
is, of course, better information about the running of the 
plant than if there were no records at all, but their full 
import, the evidence they give of a change of conditions 
or of the effect of one item upon another, is usually quite 
lost. 

There is no doubt such a thing as getting wound up 

I 

I 
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ids in September, 1895, and the 
meeting was adjourned. DIAGRAM SHOWING WEEKLY RECORD OF STREET RAILWAY DATA. 

In the evening the mem
bers of the Associatio n held an informal banquet at the 
pavilion of the Grand R apids Company at Reed's Lake, 
Mr. Bean was chosen as toastmaster, and a pleasant eve
ning was passed by a ll. S peeches were made by ex-Gov
ernor Jerome, of Michigan, and Messrs. Jenks, Howard, 
Bowne, Kohler and \Vard. U pon the return to the Man
sion House after the banqu et, further entertainment was 
offered the delegates by the supply men present. 

-----►----
A Change in Ownership of the Detroit Street 

Railway System. 

The Detroit (Mich.} Street Railway system changed 
hands again last month, the interest of Thomas Nevins, of 
O range, being purchased by a syndicate represented by 
R. T . Wilso n & C ompany, of New York. The amount 
paid is not stated . The new directors of the company 
are: R . T . W ilson, M. W. O 'Brien, Cameron Currie, Maj. 
J . M. Edwards, of New York; F. R. Pemberton, of New 
York; D . M. F erry and J ohn C. Donnelly. 

The officers are as follows: President, J. M. Edwards; 
vice-president, M. W. O 'Brien; treasur~r, R. T. Wilson; 
ass istant treasurer, George H. R ussell, secretary, J. R. 
Sterli ng ; general manager, J. D. Hawks. 

in statistics, and they do not always have the respect of 
practical men. The interminable calculations of" pounds 
of coal per kilowatt hour," "kilowatt hours per car mile," 
"car miles per passengers carried," etc., seem to absorb 
an unwarrantable amount of time, and introduce a useless 
amount of red tape. But if this information were easily 
secured, and in such shape that it could be quickly appre
ciated, no one would question the value of its instruction. 

Graphical methods, which have so often added to the 
clearer understanding of other statistics, seem to give the 
better and simpler representation of street railway data 
that is needed. The plotting of the data in "curves " 
brings out very plainly conditions and relations that would 
hardly be noticed in the bare figures, and they are shown 
without the labor of making calculations. Those given 
herewith are from stations in operation, and so represent 
actual tests. 

In Fig. 1 are plotted in four curves, passengers car
ried, car miles run, kilowatt hours output and coal con 
sumption in pounds. The different curves are plotted on 
such a scale as will bring them conveniently near for 
comparison. Thus, while a unit length of an ordinate 
represents 50,000 lbs. of coal, it represents 5,000 kilowatt 
hours, 2,500 miles and 10,000 passengers carried. Each 
curve by itself will, of course, show the constancy or 
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change in the feature it represents. The growth or 
decrease in travel or the rise or fall in the consumption 
of coal, for instance, will be plainly illustrated as in any 
graphical representation. But by plotting the four curves 
together in this way additional information of an interest
ing and useful nature is shown quite as plainly. 

Take, for example, the two 
lower curves, those representing 
the coal consumption and the 
kilowatt h ours output. Under 
normal conditions these will run 
along together, nearly horizontal 
and nearly parallel. But suppose 
that it is found that the coal line 
is constantly coming nearer the 
kilowatt hour line (Fig. 2), and 
perhaps even crossing it. It is 
evident at once that the ''pounds 

point could be added to each curve and co nn ected to the 
rest with a pencil. But using crayons of different colors 
for the differen t curves, the relations are more plain ly seen. 

Such a plot does not, of course, give exact values, and 
the distance between any two curves would vary somewhat 
with the variation in the height of the ordinates, but this 

of coal per kilo watt hour" is in - t~~~ttttt=~~~~~!t~~~~~~tttt=ESS~ltttt=ESS=tltttt=Sf~S=tltttt=ESS=t1ltttt=SSS1tttES creasing, that somewhere on the 1-

s ta ti on side of the watt meters ~1~~0 4+4'¥t!=l::1~::l+++tt:l=l::1~::l++tt:l=l::1~::l:+++t+:1=:::1~=l:+::J:+++:1=:::1~=l:+::J:+++:1:l=-~=l:+:+::J:++:+:1=~~::j::j:++t+:~ 
there is decreasing efficiency. 
There may even be indications 

f, 

of the nature of the defect, for if 
the coal is changed and there is 
much difference in the quality, or 
if there is sudden depreciation 
of the plant in any part, there 

rnnnnm n::tnntti:t:1::t!ttttt=t=l=A::J:++=t=rnP=l::P:+i=++=R--ir=R+!=::µ,i;:w1# 1c11~ 

DIAGRAM SHOWING VARIATIONS IN KILOWATT HOURS AND CAR MILES. 

would be abrupt changes in the relative positions of the 
curves, while if the decreased efficiency were due to leaks 
in the cylinder gradually growing worse, or if accumu
lating scale in the boilers was gradually reducing the 
efficiency of the steam generation, the change in the 
relative positions of the curves would also be gradual. 

In the same way the approach of the kilowatt hour 
curve to the car mile curve (Fig. 3) would indicate 
changes in the conditions outside the station, for it would 
show an increase in the kilowatt hours per car mile. This 
might be due to heavier traffic, and if so, evidence would 
be found in the relative positions of the car mile and pas
senger curves. It might be due to abnormal conditions 
of weather which could also easily be checked. But if 
there were a gradual decrease in the efficiency of the car 
equipments, or if the bonds were becoming disconnected 

11 1, 

00 

0 0 0 

could be made practicaily negligible, and there seems to 
be a genuine value in the indications that it can give. Such 
a chart would keep before a superintenden t at all times, 
the general conditions under which his road was operat
ing, and it would hardly be p ossible for serious deprecia
tions to g o on without his having immediate and striking 
evidence of it. There is at least one road where a chart 
of this kind would have shown m a ny months before de
tection, serious losses in the power plant, and great in
crease in the output per car mile. 

-----··•-----The Proposed Line of the Pennsylvania 
Traction Company. 

The right of way between Harrisburg and Philadel-
phia for the high speed electric rail way of the Pennsylva

nia Traction Company has now, 
it is said, been secured, with the 
exception of about five or six 
miles. The proposed line of the 
company extends from Harris
burg through Lancaster, Stras
burg and West Chester to Phila
delphia, with branches fro m Lan
caster to Columbia, Marietta, 
Safe Harbor, Manhei m , Terre 
Hill a nd Reading, from Stras
burg to Quarryville, and from 
Parksburg to Oxford. The total 
length of the proposed line is 
over 400 miles, of which fifty 
miles are running and forty-three 
miles are under construction. 
The latter includes the lines from 
Lancaster to Lititz and Manheim 

DIAGRAM SHOWING VARIATIONS IN KILOWATT HOURS AND LBS. OF COAL. 

and to Terre Hill and Ephrata. 
The portion now in operation in
cludes the lines in Lancaster, and 

and the losses in this way increased, the curves would 
give evidence of the trouble by their gradual approach. 

There would be shown too, with curves of this kind, 
the effect on the travel when more cars were added, the 
effect of the passengers carried on the power required, or 
the effect of increased speed, and all without any tedious 
calculating of resu lts which, even when found, would per
haps be made more intelligible by pl otting. The labor 
of keeping such curves up to date would not o nly be far 
less than that o f calc.ulating "pounds of coal per kilowatt 
hour," "kilowatt hours per car m ile," etc., but would be 
little more than simply copying the reports. Each day, 
or for the sake of a verage values, each week, one more 

from Lancaster to Millersville, the system in Columbia, 
and the line from C0lumbia to Marietta. 

The officers of the company are: President, ex-Sena
tor John J. Patterson, of Lancaster, Pa.; secretary and 
treasurer, J ohn P. Hertzler, of Lancaster, Pa.; consulting 
engineer, F. \V. Darlington, of Philadelphia. Directors: 
John J. Patterson, John D. Skiles, J. Hay Brown and S. 
M. Patterson, of Lancaster, and Robert McMeen, of Miffl
intown, Pa. -----•·•-----

THE Rochester (N. Y.) Rai lway Company has leased 
the line of the Rochester Electric Railway Company for 
a term of fifty years. 
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The Youngstown Street Railw ay Strike. 

Youngstown is a city o f about 40,000 inhabitants, and 
has always given evidence of be ing a very good rail road 
town, but, unfortunately for the t o wn and its industries, 
it is largely governed b y t rade unions. The long co ntest 
between the Youngstown S treet Railway Compa ny and 
Division No. 6 of the A m algamated Association of S treet 
Railway Employes of A me rica, which has just termina ted 
successfully for the railway co mpany, has attracted more 
than usual att entio n throughout the country, so that a 
brief history of the affa ir m ay not be without interest. 

The fi rst stri ke of t his year on the line of the com
pany occurred in March, following a reduction of twenty
five cen ts pe r d ay in t he wages of one eng ineer. The 
m en were ou t ten days, a nd fin a lly came back after accept
ing a reduction of 1 0 per cent. right straigh t through, 
from t he motormen up, the engineer in question accept 
ing hi s t wenty- fi ve cents a d ay reduction, g lad to ge t 
b ack. 

The next st r ike occurred o n July 9. After giving t he 
co mpany less tha n eighteen hours ' notice, th e Association 
handed M r. Anderson , the g eneral m a nager, a scale of 
wages to sig n, includ ing the follo wi ng ite m s : Cond uc
tors, motormen a nd swing men to ge t sixteen cents per 
h our on week days a nd eighteen ce nts per hour on S u n• 
days, 1 2 hours to const itute a day's work ; engineers to 
rece ive $ 2 .50 per day, firem en and m ach inis t s $2.25 pe r 
day, etc. The com pany was told that unless t he scale of 
wages was sig ned b efore fi ve o'clock A. M. o n Ju ly 1 0 , the. 
road would b e tied up. It was perfectly evident to the 
manag ers o f the road that the company could never con 
cede th e advance o f about 15 per cent. o n its employes' 
wages, as it had been doi ng a losing b usiness fo r a long 
t im e, a nd had long fel t the necessity of curta iling the ex
penses w herever possib le. The managers po lite ly a nd 
fi rmly t old t he me n t hat i t would be impossib le to concede 
t he ir dem a nds. Two or t hree m inor rules, that the men 
com plained of, which the compa ny could change just as 
well as not, were at once changed. At five o'clock on 
July 10 b ut one man out of 120 employes reported for 
wo rk. This one man, B. R. Shover, a lineman, deserves 
g reat credit, as h e stood by the company throug h its long 
a nd b itter fight. 

Th e striking employes timed the strike so as to do the 
company the most inj ury possible. Two of the very best 
days of t h e year would have been July 1 0 and 11, as upon 
these days occurred the S tate Convention of t he Christian 
Endeavor Society, and on July 10 Barnum's ci rcus was in 
town. After due consideration General Manager Ander
son and Superintendent Hazelrigg concluded to fight it 
out, and while it was a very costly luxury the result now 
justifies the means. The company now has the control 
of it s property, which it never had before. For fourteen 
days not a man offered to retur n to his work a n d no t a 
wheel turned. The company then began hiring men to 
take their p laces. It had over 2 0 0 applicants for situations. 
Many were men of long experience in electric motor t ra f
fic in other cities. A number came from Indianapolis, 
most of whom were old members of the now defunct 
Street Railway Employes' Union of that ci ty. T he r e
sult was that after lying idle for two weeks the company 
found itself wi t h an entire new force of men, all of who m 
have developed into first class operators. 

A fte r b eing sh u t down for fourteen days, t he co m 
pany began operating its entire system. But little resis t
ance was offered by the strikers, only one conductor was 
seriously injured, a nd , a l though cars were r epeatedly 
stoned, no great damage was d one. T hen set in one of 
the most extensive boycotts ever inaugurated. While the 
daily papers and the busi ness m en of t he town wou ld 
admit the justice of the street railway company's position, 
they became helpless through t he organized efforts made 
by the unions. The merchants were served notice that if 
they patronized the street cars th e u nions would with
draw their trade. In the case of the d aily pa pers, to their 
credit it must be said, they did all in their power to con
vince the strikers that their position cou ld no t be main
tained, and we wish to say that it is decided ly refreshing 

to find the loca l press for o nce on the side of the street 
railway company in its fight aga inst a strike. 

T he di fferent trade union s imposed a fine of $ 1 upon 
the me m b ers each time they were caught riding on the 
company 's cars. To show better how much in the hands 
of the labor unions the city of Youngstown is, it is only 
necessary to call attention to the fact that the Mayor, 
C ity C lerk, a ll the policemen, and almost all of the other 
p ub lic officials p ave complim entary passes, but they be
came frighten ed" a nd refused to ride. 

W hile the company was running its full equipment, 
and employing over 100 men, the receipts were nominally 
no th ing. From $60 to $ 75 was the average day's receipts 
fo r six weeks. The new men gave excellent satisfaction, 
but thoug h the company was doing business at a fearful 
loss, it wa s not the only sufferer. The merchants in the 
ci ty felt the strike very much, and sought for means to 
bring it to a close. All the business men of the city 
fin a lly held a mee ting, and passed a series of resolutions, 
whi ch were sub mitted to the company. These requested 
the company to submit the entire question to the arbitra
tion of three judges of the United States District Court, 
a nd the mercha nts pledged themselves morally, and 
otherwise, t o the side which would agree to the 
p rovisions. 

The managers of the railway company did not think 
it was exac tly r ig ht to give up their position in the strike, 
as they kn e w they were in the right, as their old em
ployes h ad left them without cause, and a new force of 
m en, which was g iving entire satisfaction, had been hired. 
This new fo rce was o perating the road as well as any set 
of men possibly could, b ut the people of the city would 
not r ide, a nd it was t hought that if the company could 
g et the influence of the b usiness men of the city, it would 
perhaps assi s t in b reaking the backbone of the long con
ti nued s t ruggle. All of these points were very carefully 
taken into consid eratio n by A. A. Anderson in his answer 
to t he merchants, in which he acce pted the proposition. 
It was rejected by the men, however, and the pledges of 
the merchan t s counted for nothing. Thus the fight was 
prolonged. But d issensio ns b egan to take place among 
the st riking e m ployes. They saw that their positions 
were being well fi lled by s trangers, some of their families 
began to suffer, and with some it was work or starve. A 
few of the men fi na lly made written applications for their 
old positions. The co mpany finally hired a few of their 
old me n ; the n a regular stampede began, and the back
bone of one o f t he m ost remarkable boycotts ever wit
nessed was b roken. The union, as a union, made all 
kinds of over tures to have t he men taken back and given 
their old positi o ns, b ut in ea ch case the company refused 
to even listen to them . Their reply was, "We have all 
the men we want, a nd until vacancies occur, will have no 
use for more m en ." 

Out of 120 men n ow in the service of the Youngstown 
Street Railway Company, b ut twenty-seven are men that 
were form erly employed by it. Out of 200 applications 
the q uestion of wag es was o nly raised by two. Thus it 
will be seen that the men were glad to get back on any 
terms. 

After the strike was h opelessly lost to the union, the 
u n ions of Youngsto wn officially declared the boycott off, 
a nd to show h ow su ccessful the boycott had been, it is 
only necessary to make the following statement: On the 
la st d ay of the strike, the company's gross receipts were 
$65. The first day after the boycott was declared off the 
rece ipt s were $95, the second day, $160, and the third 
day the receipts reached their normal condition. 

T hus ended one of the most useless contentions be 
tween the employer and the employed ever witnessed. 
The rail road company lost thousands of dollars in loss of 
business, the employes lost good positions and thousands 
of d ollars in wages, while the city of Youngstown is also 
seriously injured both in prosperity and reputation. 

Mr. A nderson, the general manager, says the new 
m en are d oing extremely well, in many cases much better 
t han their old men did. He says their repair shop shows 
a decrease of nearly 50 per cent. in equipment needing 
repai rs. 
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Correspondence. 
Communications on all subjects or Interest to st reet railway managers are 

solicited. Names or correspondent s may be withheld from publlcatton tr de
sired, but must be known to the editors. The correspondent alone Is responsi
ble tor his statements and opinions. not the editors. 

Eighth Annual Meeting of t h e Internat iona l 
Street Uailway Ass ocia tio n. 

ON BOARD s. s. "PERSIA," 
ATLA NTIC OCEAN, S ep te m ber 4, 1894. 

EDITOR S TRE ET R<\ILWAY JOURNAL: 
In this practical ag e of ours one mu st needs mak e a n 

a pology or give a reason for eve rything h e does, a nd so 
at the outset my reason for writing to you is, to oblige 
the friend who asked me, that is, vourself. The reason I 
went to Europe is this : Ever since· the organ ization of the 
Union Interna tionale Permanente d e Tram ways I have 
been annually invited by T. Nonnen b erg, E sq., t he general 
secretary, to attend the General Asse m bly. T hi s un ion is 
to the continent of Eurooe wha t th e Am erican S treet 
Railway Association is to the U nited S ta tes and Canada. 
It likewise holds one g eneral meeting a nnua lly. A very 
pleasant friendship ha d sprung up between the secre
taries of these societies, cemented by o ther, a s well as pro
fessional, relations, and I wa s specia lly desirous of mee ti ng 
my friend personally. 

This year the General Assembly met at Cologne, or, 
as the Germans call it, K oln, G erm a ny. It so hap pened, 
for the first time since the o rg ani zatio n of the Union, that 
I could get away to attend one of these mee tings. I was 
not slow, you may be sure, to ava il myself of the opportu
nity, especially as I believed there were some g ood id eas 
to be obtained from attending the Cologne m eeting, wh ic h 
would be helpful to our American Association. 

Accordingly, I set sail for H a mburg on F riday, July 
27, and after an uneventful voyage, the ship sailing, as it 
were, on the North River all the way, we reached Q ueens
town the second Sunday following. Leaving 140 stee rage 
passengers there, we encountered the only rough sea on 
the whole trip, which lasted as far a s the Eng lish Chan
nel. Two days later, h aving sailed across the lower end 
of the N o rth Sea, we arrived at Hamburg, muc h rested 
in mind a nd body. I say we, for I have been accompa nied 
by my eldest son, a lad of nineteen, a six-foote r , b y -the
way, earnest, thoughtful a nd ambitious, with eyes a nd 
ears open for all that came his wa y. 

Europe, every nook and corner of it, has been so often 
described by readier pens than mine, why should I stop to 
tell of our trip ere we reached our objective po int, 
Cologne? And yet I cannot pass it by without so much as 
saying a word; perhaps more than a word. I was grea tly 
impressed with the beauty of Hamburg. B o rde ring o n 
the Outer and Inner Alsters (two connecting lakes in the 
heart of the city affording a circumfe rence drive o f th ree 
miles), are many very handsome r esidences set, as th ey 
a re, in gardens of rare flowers, la id out with exquisite 
taste and tended with the greatest care.. The Du tch 
cities, Amsterdam, the Hague and R otterda m, all o f wh ich 
we saw hastily, are "queer, quaint a nd curious." Cities 
abounding in canals, taking the place of streets, a re not 
plentiful in America, and they appeared ve ry st range to 
us. The windmills of Holland are a c ha rac t eris tic featu re 
of the Netherlands- you see them everywh ere. Perh a ps 
no country has its soil more faithfully a nd p lentifully 
irrigated than Holland. 

At Antwerp, that quaint o ld city, in its a ncien t Cathe
d ral is one of the most renowned, if not indeed the mos t 
celebrated painting in the world, "Th e Descent F rom the 
C ross," Rubens' m asterpi ece. There is in progress there, 
as you know, a n Interna tiona l E x posi t io n of g reat m e rit. 
N o t so great as our World's F air at C hicago, to be sure, 
i ts building s not to be mentioned i n t he sam e se nte nce, 
but notwithstand ing , a grea t coll ection of the wo rld 's 
handi work, such as a week would not suffice even to begi n 
to see. 

B russels is a ci ty beautiful in situat ion, in the lofty 
g randeur o f its public b uildings and charming parks. 
H ere, as in Hambu rg, elect r ici ty has a foo t ho ld in the 
m atter of surface traction. O ne from America is im p ressed 

with the statement that on the whole continent there are 
but 260 kilometers of overhead electric construction, while 
in America there are 9,600 kilometers! This is the more 
remarkable when it is remembered that electric traction 
had its birth in Europe. For the most part the cars are 
d rawn by horses; oftener one horse than two, but always 
wit h a conductor, and the cars are usually smaller than 
o u r t wo horse cars, though larger than the one horse 
car in America. \Vhen the fare is paid the conductor 
invariably gives a ticket to the passenger, on which is 
m a rked the point of boarding. This ticket must be kept, 
and is subject to inspection by a ticket examiner later on, 
who takes your ticket, looks at it, in some cases tearing off a 
small piece, and then returns it to you. I wonder how Amer-
Tramways Dn Sud D'Anvers. icans W~)Uld like to have this 

system imposed upon them. I 
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ANTWER P TRAMWAY fare, under penalty o f paying 
TICKET. again, should his ticket be los t. 

Th us quickly have we reached Cologne and become 
d o m iciled in t he Dom Hotel, one of the fines t hostel ries 
o n the Continent and just under the shadow of the great 
C a thedral. T his was the favorite hotel for the de legates 
fro m o ther ci t ies, so we fe lt that we were "in the swim," 
especiall y when we saw our names published in the list 
of those present, which included representatives from no 
less than t e n countries. 

\Ve were most cordially and hospitably received. 
The g reat sister association across the ocea n was being 
ho nored in thei r royal treatment o f one of i ts officers, and 
nothing was too good fo r us. To all the m eetings, excur
sio ns, collations and banquets, the latchst rin g was always 
ou tsid e the door for us, and we had bu t t o walk in and 
b e a t home, so brotherly was the greeting. 

\Vhen the opportunity came at one of the banquets, I 
exp ressed my heartfelt appreciation of the kindness and 
cour tesy so generously and considerate ly bestowed upon us, 
a nd recognized therein the ho nor paid t he American Street 
Railway Associa t ion. I had in a measure anticipated the 
consideration shown m e, and had learned a poem en t itled 
"Dem Vaterland." I knew it, as we used to say when 
c h ildren, "by hear t ," and so I put my heart into its reci
tation. \Vhat was my delight at its conclusion to have 
gen tleme n, a nd ladies too, come from all parts of the 
room to c lin k g lasses with mine, in response to my toast to 
" T he Fathe rland." 

One friend said: " S ie haben den Vogel geschossen," 
m eaning as we would say," bagged our game," while an
o the r said to me he could not find language to express 
his fee li ngs, ad di ng t hat he had not been so moved before 
in fift ee n years. How was that for America and the Am
erican S t reet Rai lway Association? 

Everywhere in Europe an American is impressed 
wi th the fact that a European enjoys life as he goes 
along. He has learned the lesson that Young America 
h as not yet learned, that "all work and no play makes 
J ack a dull boy." So in the annual Union meeting he 
works in the morning (neither does he play while working) 
a nd when the morning session closes, his pleasure begins. 
T he rest of the day and evening are devoted to excursions 
and delightful social gatherings, in which wife and sweet
heart join, to make the occasion a lasting memory through 
th e year. and mayhap for all time. 

Pardon the digression, but will the trip to Mt. Vernon 
and Marshall Hall ever be effaced from the memory of 
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those who had that rare pleasure on that perfect October 
day? Not while reason lasts. You will re m em ber my 
conversation with you on this point in connection with 
the meetings of our Association, that the annual meeting 
should last nearly, if not quite, a week, so t hat t he busi 
ness in hand should not be made such hard wo rk, but 
really a ll of it, business as well as the excu rsions, be a 
pleasure an d delight. Instead of the h urried, rushing 
work we, because we are Americans, are in the habit of 
doing at our meetings, let us, like the E u ropeans, make 
them hereafter equally enjoyable as t hei rs. \Vhy not? 

Does not the man who journeys from San Francisco 
to Boston, to attend a two days' session, co nsider that he 
has paid rather dear for his whistle? How much more in
teresting too would the exposition of street railway sup
plies be made with a week's exhibi t , than with one lasting 
but a third of that time! 

The Continental Union started its meeting on Monday 
morning with an all-day excursion, visiting the electric 
tramway of Remscheid, the electric cog-railway of Bar
men and the Barmen-Elberfeld Tramway installatio n. 
This was in every respect a delightful and memorable 
trip. From Tuesday through Friday there was a session 
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~~.., but one session a 
TRAMWAY T ICKET- COLOGNE . day, and impor

tant subjects were 
to be reported upon and discussed. Under a similar 
plan of one session a day in America, I should be in 
favor of commencing at, sa y, 9 o 'clock. Tuesday after
noon was devoted t o visiting the street rail ways and 
t heir p lants in Cologne. The newest open cars in the 
company's service were gaily decorated with greens and 
flowers. It would have done your heart good to see the 
horses, they looked so handsom e in their new harness; 
and the drivers and conductors, all in new uniforms of a 
b luish gray, made altogether a sensa tio n, as the party 
passed through the streets of the famous ci ty. Col~gne, 
let me say, once famed for its dirt, is now one of the 
handsomest cities in Europe, its new residence quarter, 
developed within the last fifteen years, comparing favor
ably with that o f any oth er European city. The character 
of the pavement, its smoothness, whether of stone, wood 
or macadam and its scrupulous cleanliness, in nearly all 
foreign cities, impresses one most favorably. Surely in 
the matter of frequent slushing of gutters from the water 
mains, as well as in the building of perfect roadways, Am
erica has much to learn from Europe. If the state of civ
ilization of a people be gauged by its roads, Europe is far 
in advance of America. \Vhatever question there may be 
as to the former part of the proposition, there is none at 
all as to the latter. \Vednesday afternoon was occupied in 
visiting manufacturing establishments at Ehrenfeld and 
Dentz, which were replete with interest and instruction. 

Thursday afternoon was the red letter day of t he 
meeting. After an hour's ride to Bonn we were taken by 
the Bonn tramway and steam dummy road, skirting the 
romantic Rhine, to Mehlem, where we were ferried across 
the river to Konigswinter in the heart of the Rhineland. 
From here we made the ascent by a cog railway to the 
summit of Drachenfels, one of the Siebengebirge (Seven 
Mountains), where a sumptuous lunch was provided. 
After making the descent, we ascended, also by a cog 
railway, Petersberg, another of the Seven Mountains, 
and from its summit obtained a never-to-be forgotten 
view of the Rhineland as it stretched ou t for miles and 
miles before our enraptured vision. After t he banque t 
each carried a lighted Chinese lantern down the mount 
a in to the river, where we all boarded the Rhine steamer 
"Elsa." Rockets, bombs, Greek fire and gu ns salu ted 
us at different points along the river. We reached 
Cologne abou t midnight, after a day of unbounded 
enjoyment. 

Friday aftern oon was g ive n o ver to individual 
visitation of the curiosities of C ologne, a nd in the 
evening th e offi cial banquet was given at the Casino. 
It is needless to say the d inner was fit for the 
Emperor. O hligsb erger of the vintage of 1886 and 
Ranenthaler of 1884 ! Bro thers Kerper and Sage a nd 
Odell, why were yo u not with me on that "rich, rare and 
racy" occasion to help me out? "The feast of reason 
and fl o w of soul" continued long into the night, and it 
was a joyous occasio n t o me, no longer a stranger in a 
strange land, but o ne of a compa ny of friends. Many 
expressed the desire that the American Street Railway 
Association would some time invite the Union to attend 
one of its a nnual meeting s. One gentleman said to me 
"That wo uld be an International Union, indeed." Were 
su ch an invita tion exte nded, say, a year or more in ad
vance, I ha ve no d oubt that several would make strong 
efforts to attend. 

Saturday was devoted a ll day to either of two excur
sions, one to v isit the steel works of Hoerde and the elec
tric tram way a t Dortmund, the other to visit the Phcenix 
S teel Wo rks a t Laa r, a nd the elP-ctric tra mway at Essen. 
You paid no m oney, a nd yo u took your choice just the 
same. T hus was the week spent. B riefly only have I 
sketched it , for even the STREET R AILWAY J OURNA L, with 
i ts h un d red o r so pages, ha s a limit for such a communica
tion a s m ine. 

O ne feat ure o f this U nio n I a m led to remark upon, 
nam ely, t h e mem be rshi p o f individuals. There are active 
an d associa te members. The active members are the 
tramway com pa nies only. The ass ociate members are 
ind ividuals o r fi rm s o r companies, other than tramway 
companies. T he fees fo r bo th classes are the same. The 
discussions a re partici pated in by the representatives or 
delegates o f ac ti ve members o nly, unless a ssociate mem
bers are reques ted t o take pa rt. Vo ting on all questions 
is confi ned to the represent a tives of a ctive members only. 

I m a d e d iligent inquiry in regard to this dual mem
bersh ip, and was assured tha t it was altogether satisfactory. 
"The proof of t he pudd ing's in che wing the string," a nd 
hence, on t he lines la id d own by the E uropean Association, 
associate membership m ay beco me helpful, strengthening 
the Associat io n, bringing ma ny into closer and more 
frie ndly relations by their b ecoming an integral, actual 
part of the society. 

I believe that m y v isit to the Eighth G eneral Assembly 
of t he Union Interna ti ona le Perm a nente d e Tramways 
has been of las ti ng benefit t o me, and I trust will inure to 
the advancement of the best interests of the American 
Street Rai l way Associa tion. 

I am consc iously proud of the fact that our Associa
tion deserved ly st a nd s the peer of any industrial society 
in the land. I n the administra tion of its affairs, its officers 
have a lways kept it, " like C cesar's wife, above reproach ," 
and not o nly jealous of its integrity, but have steadily 
sought to raise the Associa tion to the highest standard. 

But as Aunt Samantha , Josia h Allen 's Wife, would 
say: "I'm rumin a tin, " and as my letter is already too long, 
I must hasten. 

From C olog ne t o Strassburg. What shall I say of the 
Rhine! Its ivy cla d castle ruins of centuries long past; 
its" Bingen, fair Bing en," and a hundred other like pretty 
villag es; its vine-te rraced mountains; in a word, the em
bodiment of romance and the picturesque. Better to 
have sa id no thing, than to h ave said so little, you will say. 

An t werp has her Cathedral, Cologne her Dom and 
S t rassburg her Munster. I climbed the towers of all three. 
T he first t wo call for steady plodding; the last for the 
sailor's nerve, until finally you stand on the very pinnacle, 
a nd look out upon a picture that repays the weary effort 
a nd the test of grit. And the clock, that marvel of human 
g enius! We stood with uncovered heads and watched the 
fig ures in t heir lifelike movements; the planets in their 
rela tive positions with respect to the sun, the wondrous 
m echanism that works out to a second more calculations 
in wh ich time is concerned, than can be enumerated in 
the space covered by this letter, long as it is; and then 
remember that it is adjusted for 1,000 years, and you will 
not wonder that we journeyed 300 miles to see it. 

P aris, the gay city of the continent. Two days there! 
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Why did we go there at all when we could stay so short a 
time? "Better have loved and lost than ne'er to have 
loved at all." The sands of inexorable time were fast 
running out when we must be again on the sea speeding 
homewards. August 28 our ship was to sail. We must 
see what we can of Paris; and we saw much. The Eiffel 
Tower with its summit in the clouds! What profound 
respect must one have for this triumph of engineering 
skill! Not that it is beautiful, but mighty and soul stir 
ring as you mount higher and higher, by foot as high as 
you can, and then by elevator until you are as high as the 
pigeon seldom flies, 900 ft. above the ground, or three 
times as high as Trinity steeple, New York. 

Memory carried me back to twenty-four years almost 
to a day. Sunday, September 2, 1870, the day the Republic 
was born, the day after the battle of Sedan, when a young 
fellow in an excited Parisian crowd. The gates of the 
Tuileries gardens opposite the Place de la Concorde, were 
broken in, and we rushed down the long avenue, the mili
tary on the Palace steps, instead of shooting, permitting us 
to pass through the Chamber of Deputies and out on the 
square beyond. An eventful day indeed. 

Now again I stood in Paris on a Sunday morning at 
the same hour of the day, and saw within the once Impe
rial Gardens a candy woman selling cheap cakes and 
fruit for a sou up, and my mind reverted to the rocket
like splendor of Napoleon's empire; of the beauty of 
Eugenie, of the brave Prince Imperial, and then of their 
ignominious downfall and death, and those lines of Gray 
forced themselves upon me: 

"The boast of heraldry, the pomp of power, 
And all that beauty, all that wealth e'er gave, 

Await alike the inevitable hour. 
The paths of glory lead but to the grave." 

"Ruminatin' agin!" It is harder to stop sometimes 
than to start. ·when your eyes meet these lines I will be 
again, God willing, "in the land of the free and the home 
of the brave." Sincerely yours, 

WM. J. RICHARDSON. 

-----··•-----
Recent Improvements in Cable Traction.* 

BY G. W. McNuLTY. 

While the title of this paper is very general, it must be understood 
that the paper will be limited to a description of those improvements 
which have been em bodied in the Broad way cable road of New York 
City. This limitation will perhaps appear reasonable when it is under
stood that the most recently completed road on the most important 
thoroughfare of the New World might naturally be expected to contain 
all the latest improvements. Indeed, in view of the writer's connection 
with the Broadway road from start to finish, he could hardly describe 
as an improvement something not used on that road without having to 
explain why it was not used-a task that might sometimes be awkward 
and occasionally invidious. 

What, therefore, are considered to be the more important improve
ments adopted in the construction will be briefly described under th e 
following heads: 

I, Power Houses. 2. Power Plants. 3. Cables. 4. Vault Work. 
5. Track Work. 6. Cars. 7. Car Barns. 

It must be distinctly stated that originality is not claimed for these 
improvements. Many of them had already been used on other roads, 
but not so long that they could not properly be called " recent." Also 
o f those used on the Broadway road, the writer, while he had to decide 
as to the adoption of all, does not claim to have originated all, o r even 
most of them. He was fortunate in being able to surround himself 
with able assistants, and to their suggestions man y of these improve
ments are due. It is, however, very difficult to give exactly due credit 
in all cases for improvement, often the outcome of prolonged_discussion 
and experiment, and to avoid possible injustice to any, the above gen
eral acknowledgment will alot.e be mad e. 

To those who may not think th a t some of the devices hereinafter 
described a re improvements at all, it can only be said that perfect 
unanimity of opinion on such points is not to be expected , and if, in 
adopting and describing such devices the writer is on ly credited with 
having honestly exe rcised hi s best judgment , a nd incidenta lly add ing 
something to th e snm of our knowledge of that difficult subject, th e 
cable road, he will be more than sat isfied. 

I. b nprovan ents in Power Houses.-As the upper pa rt of th e 
Houston Street power house was to be rented for store and office busi
ness, it was important that n o vibration from the machinery sh ould be 
perceptible above the basement. Also, as the driving plant had to be 
installed and started before the building was completed a bove the first 
fl oo r, and was eve rywhere pierced by colu mns support ing th e upper 
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floors, there was danger that with the imposition of the additional load 
of eight more stories, the compression of the soil might disturb the 
machinery foundation and throw the shaft bearings out of line. For
tunately, the remedy for both evils was the same, namely to isolate the 
column foundations, which were composed of" J" beam grillages resting 
on concrete. This was accomplished by surrounding each foundation 
by a steel cyli nder driven to it s full depth, six feet, into the sand. The 
machinery foundations rested e ntirely on the sand outside of the cylin· 
der, and where necessary the column foundations were bridged over by 
"I" beams. The cylinder made a sort of slip joint between the sand 
inside and out, so that they could settle independently of each other. 
The result was very sati sfactory. There has been no trouble from 
vibration, or disturbance of the alignment of the shaft bearing, 

The ventilat ion of the power room of the Houston Street station was 
a somewhat difficult problem, which has not indeed been entirely solved, 
but it may be of interest to note the provision originally made for it. 
The power plant occupies the entire basement, which is about forty feet 
deep, and almost entirely below the street level. It is in plan about 
I 25 X 200 ft., the side and both ends fronting on the street. The boiler 
room extends across the rear of the basement, and is separated from 
the machinery room by a brick pa1tition, in which four openings were 
le ft for as many disk fans of an aggregate capacity of about 200,000 

cu. ft. per minute, sufficient to change the air of the entire machinery 
room every three minutes. This would undoubtedly have kept the room 
comfortable in the hottest weather. The air was to be discharged into 
th e boiler room, where it would have h ad the effect o f assisting th e 
draft, as well as reducing the temperature, since being drawn so 
rapidly through the machinery room, it could not become much heated 
in transit. To insure a uniform circulation of the cool air, it was to 
have been drawn in through openings just above the front sidewalk. 
Suitable screens, a nd if need be, the use of the front walk for a settling 
chamber, were relied on to obviate any trouble from dust. Air could 
also have been drawn down from the roof of the building through the 
shaft c<;>ntaining the cylinders of piping for the hydraulic elevators , 
but while a cool and a purer supply could thus have been obtained, it 
would, from the location of th e shaft, have required ducts in the base
m ent to insure proper distribution, and there would have been danger 
of piercing the cylinders, etc., in cold weather. The first plan of mov· 
ing th e air in mass from front t o rear, by forcing it through an other
wise airtight partition, would, it is believed, have given good results, 
and, as far as known, is novel. 

Provision for the health and comfort of the men was also made by 
ample bathrooms and convenient and well ventilated clothes lockers. 

At the Houston Street station the coal was dumped into vaults 
under the rear sidewalk wall, which were high enough above the 
boil~r room floor to permit the coal to run out into wheelbarrows 
from which it was shoveled into the furnaces, the only handling it 
rece ived in ordinary circumstances. Hoppers under each furnace dis
charged th e ashes into wheelbarrows whence they were dumped into 
the foot of a link belt elevator and raised to a bin from which they 
were discharged into carts in the rear driveway, all without hand ling. 
A r eserve of several hundred tons of coal is kept in some lower 
vaults from which it can be wheeled to the elevator above mentioned, 
and raised above the driveway and discharged by a chute into barrels 
on the boiler room floor. An important part of the equipment of a 
powe r house is the system of hoists by which, not only the repairs and 
renewals of the plant, but also its installation is vastly facilitated. The 
time saved by such appliances is of special importance, where, as on th e 
Broadway cable road, no stoppage of the mach inery can be perndtted. 

At the 51st Street power house, where there were no columns, it was 
easy, by means of trolleys running on fixed and t raveling beams t o 
command every part of the room, and by the use separately or in com
binat ion of a five and a ten ton hoist to lift and transport any weight up 
to fift een tons. 

This arrangement has practically nearly the convenience of a 
large trave ling crane at very much less cost and has the additional 
advantage that it can be used in two places at the same time, and can
not be di sabled by a single breakdown. 

At the Houston Street power house the multitude of columns, com
bined with the limited headroom, made any complete system of trolley 
hoists out of the question, but by placing a trolley girder over the 
line of the engine shaft, and one over each line of the cable driver shafts, 
and a pair of trolley girders over the jackshaft, it was possible to lift 
any portion of these shafts or their attachments, and carry it t o the side 
of the room where it could be conveniently got a t, or removed. By a 
combination of four ton hoists it is possible to lift sixteen tons at the 
jackshaft and eight tons at any of the other shafts. Separate trolley 
bea ms are provided for each engine to lift cyli nder heads and pistons. 
In the 51st Street house a steam capstan and a pair of winch heads, 
running at different speeds, has been found very convenient in the 
rapid ha ndling of heavy weights and in pulling and hauling around the 
floor. Unfortunately there was no good place for anything of the 
kind a t Houston Street. 

2.-Improvements in Power Plants. Following the course of the 
power from the coal through the cab le to the car, we find on each 
boiler an automatic valve, so called, through which the steam passes on 
its way to the main. In its ordinary operation it is simply a check 
valve in case of a rupture of any part of a boiler, to prevent all th e rest 
of the battery from blowing through the injured one. There is noth
ing new about this, but the valve i:; so managed that by moving a small 
lever it will also automatically close against the pressure of the steam, and 
by having the levers of a ll the valves on a battery of boilers connected 
togeth er by a single chain which may be led to a ny convenient place, it 
is possible in case a steam main bursts or a general smashup occurs in 
the engine room to safe ly and certainly shut off all the boile rs in a very 
few seconds by a single pull of the cha in. Happily no accident has 
occurred to demons trate the utility of this device, uut such tests as we 
have been able to give it otherwise seem to leave no doubt of its effi-
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ciency, and the knowledge that it is there ready for use will give 
increased confidence in the time of threatened danger. 

Following the power through the engines, which present no novel 
features, we come to the transmitting gear connecting them to the cable 
drivers. Here rope drivers were adopted, not only to avoid noise 
and vibration incident to the use of gearing which, as before stated, 
would have been very objectionable in a bui lding used fo1 business 
purposes, but to give a degree of flexibility in the relative motions of 
the cable drivers that could not otherwise have been obtained. 

This latter object was obtained by transmitting power to each 
shaft of the cable drivers by a separate set of cotton ropes whose elas
ticity permitted instantaneous slight changes in the relative speed of 
the drivers to accommodate sudden changes in the stress on the cable 
due to the variations in load, but also allowed a slight and continuous 
difference in that relative speed if required to compensate for the 
shrinkage or creep of the cable due to red uced tension as it leaves the 
drivers. A continuous variation, however slight, in the relative speed 
of drivers without slip of the cotton ropes does not at first sight seem 
possible without corresponding vibration in the ratio of the diameters, 
but a little study of the conditions which are obtained while transmit
ting power by an elastic medium will show that such variations of speed 
cannot be avoided it the resistance varies. In this case such variations 
accomplish measurably the purpose of loose differential rings in avoid 
ing undue stress on the cables while passing over the drivers, and the 
unequal wear of the grooves resulting therefrom. An experience of 
over a year shows that the grooves wear very uniformly. 

Another feature of the plant that has been carefully studied, has 
been the interchangeability, so to speak, of its different parts. By this 
is not meant the ability co move and replace, but to make a variety 
of different combinations, so that the plant can never be totally dis
abled by a single accident. For instance, in the Houston Street plant, 
there are four engines and four cable drivers, and any engine can be 
connected to any pair of drivers, making sixteen possible combinations. 
All important pipes are a lso duplic-ated, so that really ou r only sole 
dependence may be said to be the smokestack. 

Th e signal system is believed to be a marked imJ?rovement over 
anything that has been done before, and while a large part of it is nec
essarily connected with the street work, it may on the whole be the 
best described here. Its operation is as follows: 

When an employe wishes to communicatl! with the power house, 
he goes to one of the signal boxes, which are located a few hundred 
feet a part a nd just outside the train rail; he lifts a small, cast iron 
cover, opens the box inside and pulls a handle a certain number of 
times, corresponding to the signal he wishes to send in. In the en
gine room a large gong strikes the same number and a hand on a 
large dial points to the corresponding signal. When this has been 
done, the number of the box from which the signal has been sent in 
is struck on a small gong and at the same time both numbers are 
printed on a tape for future reference. Besides the usual signals for 
starting or stopping the cable, etc., and send ing assistance, provision 
is made for " plugging in" a portable telephone at any si!:,nal box. A 
separate signal system is provided for each of the three cable divisions. 

3. Improvements in Ci1bles.-There is nothing novel about the 
cables, except their size-one and a half inches diameter-which is be
lieved t o be larger than any previously used on street rail ways. Those 
on the lower sections are about four miles long, and at a speed of six 
miles an hour and forty seconds headway, may sometimes be hauling 
as many as sixty cars at once. Doubtless, a one and a quarter inch rope 
would have been strong enough, as well as cheaper and lighter, but it 
would have stretched nearly 50 per cent. more under varying loads, 
g iving a more irregular motion to the cars, and increasing the travel of 
the tension weights and the wear on the cable drivers. Its dur..1bility 
would for this reason have perhaps been decreased and in an even 
g reater ratio, and as frequent change of cables is a serious incon
venience, as well as expense, the larger cable will probably prove 
cheaper as well as better. 

The large cables weigh nearly forty tons each, a little over th at 
indeed when mounted on the spools for shipment. They are delivered 
by a floating derrick to a special truck on which they are hauled to the 
power station by many pairs of horses. There a square cast iron shaft 
is put through the square hole in the spool and secured and centered 
by cast iron wedges drawn together by large bolts. The spool is th en 
mounted in a wrought iron frame, the pillow block having sperical bear
ings so that no cramping of the shaft can occur. The old rope is then 
cut, and the new one having been led over permanant sheaves to the 
tension run is spliced on the other end of the old rope, brought up over 
the other permanent sheaves to a reel on which it is wound by a pair 
of engines geared to it, and having sufficient power to draw the old 
rope out and the new one in without assistance from the main 
engines. The shears, used to cut the old rope into convenient lengths 
for handli ng, can also be used for shearing and punching metal plates, 
often very convenient in repairing. 

With these arrangements an old rope can be drawn out and a new 
one substituted and started up and the cars shifted over to it in a very 
short time and without the gripmen being aware th at any change has 
been made. The old rope can be cut up at leisure, being wound off 
by reversing the engines that wound it on. 

4. Improvements in Vault TVork.-Under this head is included all 
work below the street surf:ce, except that immediately connected with 
the track. Perhaps the most important improvement here was the 
side motion gypsy. In this device, the cable as it en ters the conduit 
a nd just before it is engaged by the g rip, goes over a vertical sheave 
which carrie5 the cable at the proper height to enter the grip which. 
a fter it has passed the sheave, strikes a lever which forces the sheave 
horizontally into the conduit and lays the cable in the open jaws of the 
g rip. When the grip leaves the lever the sheave is withdrawn by a 

spring. The a rrangement is entirely automatic and has worked ve ry 
well; it cannot, however, be used except where the cable en ters the con
duit. 

A nother gypsy, intended for use in a ll parts of the line, raised the 
cable from below the g rip by a sp iral wheel which, while revolving, had 
the requisite late ral motion given by cams on its shaft. The m otive 
power was supplied by cable which entered a V g roove in the spiral, 
and at the las t of th e revolution compressed a spring which, when 
re leased by th e passage of the next grip, threw che spiral into part 
engagement with th e cable. The device was ingenious . and for a time 
worked well, but as its operation depended entirely on the fri ction of the 
cable in the groove, it was soon found th a t when the rope became well 
lubricated and the groove a little worn its action Was unreliable and its 
use was discontinued. This gypsy being actuated only by the live cable, 
cou ld not under any circumstances throw it in the dead one, a point of 
much importance where two cables are run in th e same conduit. 

Another gypsy has since been devised which can also be placed on 
any part of the line, which will automatically select the right cable, 
and is much simpler in construction, as well as more reliable in opera
tion. As it has not yet been protected by pa tent, its operation will not 
be further described. 

The problem of "floating" a hundred feet or so up a r per cent. 
grade from the middle to the lower section of cables in front of the 
Houston Street power house received much attention. Although it 
was believed that it cou ld be successfully done, it was feared that where 
so many vehicles are passing frequent delays must occur from obstruc
tions of various kinds; so to avoid the trouble and expense of keep
ing men and horses on hand in case of a ny emergency, a so called 
" lazy chain" was installed . This consisted of a heavy endless chain 
of the link-belt type running in a trough under the slot and just below 
the gri ps, which were to be engaged by projecting hooks attached to the 
chain and held up by springs to permit them to recede when the grips 
moved faster than the chain, a nd when the cars slowed d o wn they 
would catch and propel it. To enable the gripman to stop after the 
lazy chain had caught, th e chain was driven through a friction clutch 
adjusted to slip if the gripman put on the brake, and, as an additional 
precaution , and to prevent the friction clutch from being destroyed by 
a long stoppage of the car, a reducing valve was put on the steam pipe 
by which the pressure was kept too low to permit the engine to slip the 
clutch for more than one or two revolutions. As the engine was 
double, it would start again as soon as the brake was taken off the 
car, so that as far as the g rip man was concerned its manipulation was 
much the same as if he had hold of the cable or was on a down grade. 

Fortuna te ly, further experience showed that with proper care the 
track could be kept clean, so that the cars would always float over with
out trouble, especially as in reaching this point they were gripped to a 
high speed cable which gave the requisite ve locity. 

A modificat10n of this device, with the lazy chain working in a hori
zontal pos ition, was intended to be used to operate a curved cut-off or 
short circuit at Bowl ing G reen or State Street in case of accident or 
congest ion at South Ferry, but that a lso has so far proved unnecessary. 

As it was very difficult to lub rica te by hand the bearings of the de
flecting wheels in the vaults while in motion, a grease reservoir was 
clamped to some convenient point on the V frame and connected to 
the bearings by lead pipes, through which the grease was forced at in
tervals by screwing down on a piston in the reservoir and directed by 
cocks to the upper or lower bearings as required. 

5. Improvements in Track Work.-The first and greatest improve
ment was in the rails, which were especially designed for this road, 
To simplify the yokes they were made of the same depth, and for con
venience of paving that depth was m ade seven inches. In the slot rail 
to secu re a good support for the paving blocks, the web was made ver 
tical, with very satisfac to ry results. The hea d of the tram rail was 
made with a groove just la rge enough to take the wheel flanges and 
enable them to crowd out the dirt, but too small to permit a wagon 
tire to catch in it. The flange was five inches wide, and contained 
enough metal to bring the vertical axis down to pretty near the center 
of depth, thus giving a very efficient girder section. The joint was 
made by a combination of a pair of four h ole splice plates, with a Mc
Conway & Torley clamp, the former taking the transverse and the 
latter the shearing stress and together making a very effective joint. 
Owing to lugs on the yokes. a nd to the tie rods supporting the slot 
rail being half way between the yokes, the tram rail joints had to 
be one-quarter of a yoke space, or thirteen and a half inches, away from 
the yoke center, being thus not exactly suspended or supported. The 
result was satisfac tory. 

All slot rail joints were made on the yokes and no splice plates 
were used ; only a large r and stronger washer being placed on the tie 
rod supporting the joint. This has answered fairly well. A drop 
forged , three hole splice plate joint, o riginally designed for the Broad
way slot rail, is being used on the uptown extensions with promise of 
very good results. 

The substructure presents some very novel features. Stout cast 
iron yokes were used wherever practicable, primarily of three standard 
tJpes, namely, for straight track, surface crossings and curves, the lat
ter weighing nearly twice as much as the others. Some modifications of 
these had to be made in complicated structures, but the number of spec
ial cast yokes was kept as small as possible, special wrought iron yokes 
being freely used in all difficult constructions. In fact, throughout the 
entire work all details were standardized wherever practicable. In the 
surface crossings, for instance, a typical structure was designed for a 
square crossing, and crossings of any other style or combination of 
sizes on double tracks were made by a slight change in the details, for 
which no special drawing was required. Crossing yokes were made 
flush on top and kept low enough to permit the use of heavy sole plates 
under the rails. A number of holes cored in the top flange of the 
yokes permitted the secure attachment of the sale plates in almost any 
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pos1t10n. In this, as in other s pecial constructions, the perpendicular 
web of the slot rail greatly facilitated all attachments thereto. 

Cable crossings, which for sake of distinction were called intersec
tions, were provided for at 23d Street and at Sixth Avenue, but fortu
nately their use has not been required. With the possible exception of 
fenders, perhaps no other subject received so much attention from the 
noble armv of inventors as did the cable crossings. We planned, how
ever, where a cable had to be dropped, to s imply" float" over, which 
our experience at Houston Street shows to be always easily practicable 
at the points mentioned. With an· automatic release. to be described 
later, and an automatic gypsy, as before noted, the whole problem, 
both of construction and operation, at cable intersections becomes very 
simple. 

Crossovers from one track to another were a lways made with 
wrought iron yokes. They presented no other novel features. 

Surface turnouts were made with tong ue switches in place of run
offs, to secure bette r support for th e wheels, and most uf the latter 
tongues were secured by a locking pin that could be readily withdrawn 
from the surface, so that the tongue could be easily re moved and re
placed without disturbing the pavement. 

In cable turnouts, of course, th e slot switch was the most difficult 
problem, but it was very satisfactorily solved by making the point o f the 
tongue stationary and throwing the grip shank into the f.>roper slot by 
movable pieces working under the head of the slot rail, or in special 
boxes and arranged to support the slot tongue when a t rest. Of course 
the slot and track switches were connected so as to work together, 
and no case has yet occurred where the grip has taken the wrong slot. 
They have also stood up very well under the heavy traffic of lower 
Broadway, which, it may be remarked, is often more destructive to 
track work than the cable cars themselves. 

Before coming to the curves the carriers should be mentioned, 
since, though possessing no very novel features, they have worked very 
satisfactorily. To save journal friction and especially to reduce the 
slip, which occurs when the cable first touches the carrier after having 
been lifted off by the grip, and which by its multitudinous repetition 
becomes a serious source of wear, they were made as light as possible. 
They were cast with solid arms and hea vy chills. As with the duplex 
system, each carrier had to be to one side of the center o f the conduit; 
the size of the shaft bearings was made proportional to the weight they 
carried so as to secure uniformity of wear. Both bearings were con
tained in one bracket so as to insure proper position and alignment, 
and each bracket, secured from slipping by steady pins, rested on an 
angle iron frame at three points only so as to prevent chattering. 

Curves are the bete n oir of the cable road ; their construction is its 
most serious problem. It is probable but for the curves there would 
be a dozen cable roads where there is now only one, but to have to go 
fast just where you ought to go slow, to be in constant danger of hav
ing your cable stranded if a careless or rattled gripman opens his grip 
ever so little, and to have to put a whole machine shop underground at 
every change of alignment are such serious and, so far, unsurmount
able evils, that it argues much for the inherent merits of the cable road 
that they have not discredited it altogether. It must be confessed that 
there are no good curve constructio11s; some are less bad than others, 
that is all, and even the least objectionable are vastly complicated by 
the duplex system. Th<1t used on the Broadway road was as simple as 
any, and, as curve constructions go, has worked very well. Two 
sheaves, one for each cable, are carried in a frame secured between 
adjacent yokes so that it can be readily removed for repairs or renewals. 
Indeed some such arrangement was necessitated by the fact that we 
had to put the curve construction in the street before the curve mech
anism was fairly designed, so that provision for its subsequent addition 
had to be made. This is a fair illustration of the conditions, probably 
too painfully familiar to most of you, under which such work is often if 
not usually, performed; the draughting room struggling hard to keep up 
with work already done, instead of having complete and harmonious 
plans prepared in advance, and th e engineer expected to achieve just 
as satisfactory results as if sufficient time had been allowed him to see 
the end from the beginning and plan accordingly. In the present case 
circumstances more than individuals were responsible for the unfort
unate conditions. 

But this is a digression to what is neither recent nor an improve
ment in cable construction. 

To return to our curve construction. In order to get the wheels 
on separate shafts instead of on the same pin, it was necessary to stag
ger them, as they could not be far apart vertically. In this way either 
sheave could be removed while the other was running. Lubrication 
was effected through pipes, the soft grease being forced from the 
reservoir by a weighted plunger. An angle iron guide, bolted to the 
yokes in short lengths, took the side pressure of the grip, while the 
edge of a flat bar, extending in sections between the sheaves for the 
whole length of the curve, guided each cable into its p1oper place. To 
get the cable started on the right side of this bar at the entrance of 
each curve, a so called "flippe r" was employed. This was a novel feat
ure, and deserves a moment's notice. It rea lly was an extension of the 
flat bar or cable guide above mentioned , havi ng a partial rotation on 
a n axis parallel to the adjacent tangent. It was projected into the 
conduit be tween the cables, be ing kept out by a spring which per
mitted it to recede while the g rip pasfed, but held it closely in con
tact therewith at a point between th e cables so tha t the inner cable 
was kept above it and th e outer o ne below, thus preve nting the live 
cable from riding on the d ead one, which would have done serious mis 
chief. As a moving part ke pt in place by a s pring and struck with 
some force by the passing grips many hundred times a day, it was 
adopted with some reluctance, but its action has proved very sa1 isfact ory . 

6. Jmprovemenls in Cz rs .- Whil e the grip is the fundamental fea l
ure of th e car a nd, the refore, comes logically under this head , it is a lso 
the hea rt of the cable road as far as its design is co nce rn ed, the nucleus 
around which all the rest of the structure aggregates a nd the ultimate 

factor of the whole work. It may be said in planning any machine 
or structure-and a cable road is both-- that part which is most close ly 
con trolled by the condi tions of the problem to be so lved should be first 
designed. The essentia l condition of the cable road problem is that 
th e re must be some means bv which a s treet car can grasp or release 
at will a moving cable. The street car and the moving cable are 
simple problems taken separately. fhe difficulty lies in their combi· 
nation ; In a cable road it is the grip which effects that combination, and 
it follows that in plannin g a cable road the grip should be first se lected 
or designed, and all other parts so arranged as to secure its highest effi· 
ciency. Unfortuna tely, in the Broadway road, th rough a peculiar com· 
bination of circumstances, which need not n ow be rehearsed, the grip 
was not fully designed uniil the road was nearly completed. This nec
essarily much complicated the design of the conduit and its attach
m en ts . as provis ion had to be made for some possible conditions uf 
the grip which were afterwards found to be unnecessary, while the de
sign of the grip was hampered by the develop ment of unforeseen con· 
ditions for which the conduit as built did not adequately provide. 
Fortuna te ly , by much patien t study and some experiment ing, it was 
found possible to devise a very satisfactory grip, whose more impor
tant features will be briefly described. 

First. As it had to be able to tak e. a rope on either side and g o 
either end first, the grip was necessarily quadri-symmetrical in plan, 
with, of course, a pair of jaws on each side, both pair s moving together. 
Contrary to the more common practice, the lower jaws remain station
ary. This was done partly to reduce the depth of the conduit , which 
on Broadway was a most important consideration, but more especially 
to reduce the slip of the cable on the carriers as it trails from the grip. 
This, as before noted, is in the aggregate a serious source of wear to 
borh cable and carrier, and its amount in each case is obviously in 
direct proportion t o the length of time that the two are out of con tact, 
which in turn is a pproximate ly proportioned to the height that the 
cable is lifted by the grip. The jaws are lined by steel d ies rolled from 
rail billets, which have given very good results. The shanks were of 
structural steel, and have also done well. At the end of each cable 
section, and also in case of prolonged stops, it is necessary that the 
gripman should be able to drop the cable a ltoge ther. Sui table provi
sion was made for this, but it was early foreseen that it was not safe to 
place entire dependence on the gripman's care, whose attention was 
liable to be distracted at the critical moment. and whose neglect was 
certain to wreck the grip if it did not strand o r break the cable. An 
automatic trip was therefore added, actuated by inclined projec tions in 
the conduit, which ensure the release of the cable at all desired 
points, 

Some of the grips first supplied d id not have this device, and its 
value was abundantly demonst rated by the accidents which occurred 
through l<1ck of it. As several devices have been proposed whereby 
the grip can be made to pick up the cable at any point, a feature at 
first sight of much value, it may be worth while to say, first , that where 
cars are run on such short headway as on the Broadway road, should it 
be lost, it will be but a fraction of a minute before the following car 
will be ready to push the temporarily disabled one to the next gypsy 
where the cable can be regained. Next, t o permit the jaw to get under 
the cable at all points, would require either a deeper conduit than was 
practicable in view of the underground obstructions on Broadway or, 
much more, cleaning of the same. Last, but not least, all carriers 
would have to be carefully protected from damage by the grip . a mat
ter of considerable expense and one which would seriously interfere 
with keeping the conduit clean. Concentric wheels were used for 
operating both grip and brake as requiring less room for their opeia
tion and permitting greater range of moti on and conseque ntly power, 
and a m ore delicate manipulation of the grip when "stealing " or run
ning slower than the cable, as is so very often necessary o n !owe r 
Broadway. They are for these reasons easier for the gripmen, and 
hence preferred by them. While not quite so prompt as the leve r, n o 
trouble from that source has been experienced, and the starting and 
stopping of the car is less jerky. 

The brakes offer no s pecial feature s. Some air brakes have been 
tried with satisfactory results, but the advantage has not been sufficient
ly marked to warrant their g eneral ad option. 

The cars have been lighted with compressed gas on the Pintsch 
system, which has proved very satisfactory, and is believed to have 
been here used for the first time in stree t cars. 

The heating question has received very careful attention, and sev
eral tests of different systems have been mad e. Some method of hot 
water storage has promised the best resu lts , but the difficulty of cha rg
ing on such short head way would be very great , and the experience uf 
one winter wouid seem to prove that with a road carrying so few long 
trip passengers heated cars a re not necessary. 

7. Jmprovements in Cir Barns, elc.--An extensive a nd elaborate 
structure for th e storage of cars has bee n very carefully designed, but 
has not yet been erected. Its dimensio ns will be about 200 X 600 ft. 
by 100 ft. high. Its m ost noticeable feature will be a combined transfer 
turntable now partly insta lled and designed to be operated by electri
city. but at present moved by hand gearing. T o handle cars in and ou t 
of th e barn, it is proposed to use two or three small motors driven by 
storage batteries, co mpressed air or superheated Wdter. To bring out 
a car, the motor goes after it and brings it out to the transfer turntab le 
near the front of the building. T his not only shifts it to the proper 
track to run out, but, ro tati ng roo degs., puts the motor in position to 
push the car out onto the line and come back for the next one without 
switching. Of course, in running cars in, the operations are exactly 
reversed and the turntable then prevents the motor from being shut in 
by the car it has ha ndled . 

On the upper ti oo rs pla in transfer tables traverse the center of the 
building, connecti ng with a car e levator at each side, while smaller 
moto rs or l<1zy ropes would handle the cars on the floor tracks. 

Turntables would not be required here as, if lazy ropes were not 
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used, the motor belonging to the floor could always be placed near 
the transfer table opposite the track onto which the next car was to be 
run. 

There is necessarily some complication of track work in front of 
the car barn, and all switches there are operated by one man in an 
elevated cab overlooking the whole street at that point, which has 
proved a ve ry satisfactory arrangement. Suitable inspection pits and 
a well appointed machine shop equipped, not only fo r the repair, but 
also tor the manufacture of grips when needed, complete the present 
instaillations at the car barn. 

In conclusion, I may say that if the foregoing looks too much like 
a descriptive eulogy of the Broadway road, I was limited by the sub
ject assigned to me to the record of improvements only, so that an 
imparti al account of its shortcomings as well as its successes was not 
co be expected. It is very easy now to see where many things might 
have been made Letter, and even where some supposed improve ments 
have not realized all the expectations that were formed for them. The 
next cable roads should be better than this, whoever builds them, and 
no one will be quicker than the writer to appreciate the magnitude of 
the difficulties which future improvements must surmount, o r to give 
hearty credit to the man or men who may accomplish it. 

One difficulty, however, a·scertained in the construction of the 
Broad way road, can never exist to a like extent elsewhere. I allude to 
the underground obstructions, of subways, gas, water and s team pipes, 
pneumatic tubes, sewers and other matters too numerous t o mention, 
which had accumulated in three centuries of the growth of a vast 
metropolis. Their removal alone would have been a formidabl e task, 
but as almost all of them had to be kept in use while the removal was 
going on, and the street traffic had to be continued as well, the writer 
is inclined to look back on this part of the work with a feeling akin to 
astonishment at its successful accomplishment in so short a time. To 
construct and put in running order through such a labyrinth, a compli
cated machine five miles in length to be jointly operated by an army 
of engineers and gripmen with reasonable precision and freedom from 
derangement, is an achievement of which any corporation may well be 
proud. 

-----•◄••------

Taxation.* 

BY ALLEN RIPLEY FOOTE. 

Taxes:-What .rlre They? 

1. The many questions involved in the subject of taxation cannot be 
effectively discussed without a preparatory agree ment as to the meaning 
of the word" tax." The courts frequently make law radically different 
in effect from what those who design the measure intended it to be, 
through construing the meaning of the words used. The law is not 
the act as engrossed, certified to, a pproved and filed with the Secretary 
of State ; it is the Constitutional provision and the legi slative enact
ment as construed by the courts. Words used in organic or legisla tive 
measures should be given a n exact meaning, so that the spirit of the 
measure can neither be evaded by taxing authorities nor changed by 
judicial construction. This will make it certain that the law will h;;.ve 
the effect designed by those who formulated it. The necessity for this 
precaution is thoroughly demonstnted by the experien ce of every 
community. The objects for which taxpayers' money can be expended 
under the elastic title, ·• For the Support of the Government and Other 
Public Purposes," are so many, and the opportunities for doing a good 
turn for party workers, personal friends a nd dear relations, through 
the distribution of public funds by vote winning measures are so great, 
it is not the part of wisdom to expect the kind of human nature that is 
subjected to such pressure and temptation, to be limited by any consid
eration less circumscribed than that of legal !zone sty. Whatever the la w 
will permit them to do, in the matter of collecting and spending tax
payers' money, all taxi ng authorities will do. 

2. Taxing authorities evade le vyi ng direct taxes in every possible 
way, because every dollar collected by direct taxation, as it is taken 
from the taxpayer carries with it his close scrutiny of, if not earnest 
protest against, the way in which the tax-spender uses his money. To 
avoid the inconvenience of showing tha t public funds are properly used, 
and to provide for liberal appropriations at the same time, taxing au
thorities have been forced to exhaust eve ry discoverable means for 
squeezing income out of a subject after it has paid a direct property 
tax. The usual device is to resort to charges made for various rea£ons 
and called" fees," "licenses," "excise," "payments in gross amou nt 
or annual rentals, proportionate share of the receipts or a combination 
oi such methods as compensations for franchise rights," "location per
mits," "inspection charges," or o ther designations. When appeals 
have been made to the courts for relief from burdens so laid, the relief 
has not a lways been granted, because the courts have illogically held 
that charges designated by other names than that of "tax" are not 
taxes and, therefore, must ue paid, although a direct tax on the prop
erty employed in th e industry has been paid. Guided by such deci
s ions, all that it is necessary for any taxing authority to do, unless the 
word" tax" is designed by law, in order to avoid a constitutional pro
vision or a legislative enactment designed to establ ish the principle of 
the equal taxation of all property, is to designate the charges made by 
some name other than "tax." 

3. Justice determines the character of an act by its purpose and 
effect. The purpose of a charge by a taxing authority is to secure an 
income "for the support of the Government and other publi c pur
poses." The effect of the charge is to take by authority of law a por
tion of private property and devote it to '' the support of the Gov-
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eanment and other public pu rposes." T his is taxa tio n , a nd should be 
so defined by law in order to make a ll measures perta ini ng to taxation 
definite, so that they cann ot be easily evaded by taxing autho riti es no r 
changed by jud icial construct ion. T his may be effected by a Consti
tutional provis ion which shall declare t hat : 

A ll chargt's for tlze support of the l.lovcrnmmt of the State and of all 
politiral divisions thereof and for all public purposes are taxes." 

Taxes:-How Should Th ey be A ssessed? 

r. The object of gove rnme nt is to establi sh j ustice. This object can
not be real ized unless a ll laws enacted fo r the government of society a re 
just. T he spi rit of justi ce i,; equit y, not eq uality. The Gove rnment 
requires for its support and othe r publi c purposes a fin a ncial service . 
Such a service must be laid on property. T o be just, a ll measures for 
the assessmen t of taxes should claim pay ment a t a u n iform rate pe r 
cen t. upon the value of a ll p rope rty within the jurisdicti on o f the tax ing 
authority. A measure fo r t he assess ment of taxes , lay ing the cha rge 
on a ll men eq ually, o n the ground t ha t a ll me n a re or should be equals 
before t he law, would be manifestly unjust. Such a measure would not 
be tolerated for a day in any ci vilized community. In the domain of 
personal dut ies a ll men a re equal before the law. The next step of 
progress is to fi x in the organic law with equal ce rta inty the affirmation 
that in the do main of fin ancial d uties a il property shall be equal before 
t he law. Unde r this affi r mation all p ro perty will be held for the sup
port of the Government a nd all other public purposes, equally pledged 
dollar with dollar. This is equity. 

2. A standard valuation must be established befo re a measure de
signed to tax all prope rt y eq uall y can be carried into effect. The 
attainment of absolute justice i s not possible. Va lue is , and must ever 
remai n a comparative term. T he only way to express value is in the 
terms of our monetary syste m , the dollar, its multiples and its divi
sions. An inequali ty in assess ment necessarily prod uces an inequality 
in the charge, and would thus result in injustice being d one. 

3. W ith the standard fo r valuati on fi xed a nd the assessment made, 
t he next act is to dist r ibute the total a m ount required for the service 
of the Government, equally ove r the to tal amount of the assessed 
valuation of a ll property withi n its jurisd iction. In doing this an a llow
ance must be made for the factor of e rror caused by delinquent tax
payers, so that the amount certain to be pro mptly received will be 
equal to the amount requi red. T hi s adj ustme nt is easily made, if hon
estly made, by making the tax le vy a t a uni fo rm rate per cent, on the 
assessed value of a ll property. 

4. It may now be affirmed:-(A) T hat a ll charg es for the support 
of the Government, a nd for a ll other p ubli c purposes are taxes. 

(B) That all property shall be assessed a t its full va lue in current 
funds. 

(C) That the tax levy shall be laid at a uniform rate per cent. on 
the asses,ed value of a ll prope rty. 

Taxes:- 1Vhat is Property? 

1. There is an important and far reaching necessity for a clear con
struction of the meaning of the word " property" whenever it appears 
in tax measures. So long as the standard of h onesty in practical use 
is that of enacted, instead of natural law, crafty men will protect them
selves from suffering the results of th eir di shonesty by seeking to make 
dishonest measures legal, and ho nest mind ed but not well informed 
men will govern their ac tions by such mea sures , neve r suspecting their 
dishonesty. The levying of indirect taxes through ca lling the charge 
by some name other than a tax, is one meth od whereby the payment 
ol just taxation is evaded. A nother method is to call property, for the 
purpose of taxation, that which is not p roperty. If the fictitious prop
erty so assessed is 10 or 15 pe r cent. of the whole valuation, then 
those who pay the charges on fi ctiti ous pro perty, pay more than their 
proportionate share. This is not just. In the light of this fact the 
necessity for strict ly defini ng the meaning of the word "property" is 
clear. 

2. The inherent q uality o f th ings of value, which co nstitutes 
them property, is the exclusive rig h t of possession, of ownership. The 
natural right of ownershi p is t he right of a laborer to possess unmo
lested the results of his labor. T his protect io n is one factor in cost of 
go\·crnment. If Government establishes j ust ice , the protection offered 
by it to the possession and owne rship of property will be certain, and 
its cost will be the lowest practicable. 

3. The facto rs wh ich combine t o create p ro perty and give it value 
may be br iefly reca pi tula ted. A na tural product upon which labor 
has been expended is a co mmodity possessing the first fact or of value, 
When the commodity is desired by others and ca n be exchanged for 
another commodity having labor value . it acquires exchange value. 
The desire of othe rs t o possess th e commodity, combined with 
their abili ty to give value in exchange fo r it, gives it a market 
value. When th e government gi ves proof of ownership and pro
tects the ri ght o f ownership so as to make it secure, the commod
ity obtai ns security value. T he fac to rs a re therefore, natural pro
duct, labo r, exchangeability, demand combined with ability to give 
value in exchang e, a nd proof o f ow nership afforded and rig~r of 
of ownershi p protec ted by the G overnment. These factors co~b1n7d 
as a whole, create the entity known as property, and determine Its 
value. T he de finition of property may be stated as an exchangeable 
product u pon wh ich labo r has been expended and the ownership of 
which is p rotected by the Governm ent. 

4. It is clear tha t there may be as many classes of property as there 
are kinds of com moditi es or uses to which co mm odities may be de
voted. If property is classified for the purposes of taxation, and the 
law includes a ll classes of property in its operation, and excludes from 
such classification every thing not property, no injustice will be done. 
The usual method is to classify property as real and personal. In
justice is done through classing as per!io n.al property evidences of the 
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ownership , and th e protection of the right of ownership granted 
by the Gove rnment. Such instruments are promissory notes payable 
to ord er o r o n demand, issued by ind ividuals , firms, co rporations, as
socia tions , or govern ments, tit le deeds, ce rtificates of stock, mortgages 
o r deeds o f t rust , bills of lading, checks, drafts , and all other written 
or printed forms authorized by Government or recognized by custom as 
being represen tat ive of property, its ownership and va lue. The cor
rect des ignat ion fo r this class of inst ruments is securities. This desig
na ti on will se rve the valuab le purpose of making a necessary distinc
tion between property a nd its representatives in popular though t , and 
will lead to their exclusion from taxation unde r laws declaring that 
a ll taxes must be assessed upon property equally. 

5. Large pro perties can be best managed by admitting many ind i
viduals to part o wnership. S mall properties a re best managed by indi
vidua l owners. T he most helpful facilities of the ag e a nd the strong
est government tha t has made the nearest approach to establishing 
justice, a re based upo n combined ind ividual ownership and ind ividual 
citizenship. T he se rvices rendered by the grea test corporations are 
the most powerful a ids to industry , helpful ministe rs to comfort and 
a ctive promote rs of t he value of a ll property e ver known in the history 
of human ity. W ithout the facili ti es for d ivided ownership the aggre
gation of capita l necessary for th e construction and operation of their 
plants would be impossible. All unjust restraint upon the ownership 
of such securiti es is a d irect check upon the progress o f industria l 
development , and for this reason is a direct blow at the welfare of the 
masses wh o labor a nd a re poor. In their interest the demand should 
be made tha t the secu rities in wh ich they may invest their savings shall 
not be subjected to taxation a fte r the property represented by the 
securities has been taxed. 

6, I am aware tha t the demand for the taxa tion of securities comes 
fro m those fo r whom protection is ~sked from its injust ice. This is not 
strange. Those wl.o a re in the fu ll enj oyment of abundance should 
consider with tende rest co mpass ion the vaga ries of brain of those who 
feel poverty gnawing a t thei r hea rt. Let the well-to-do re fl ec t that, in 
the struggle for bette r cond itions, cha rac ter is not yet cons idered a 
greater good than property by the vast ma jority of men, and that the 
standard of legal honesty is not high nor in fallable. 

7. If a ny securities are classed and taxed with personal property, 
j ustice demands that a ll securit ies shall be so classed and taxed, To 
select so me and omit others is as repugnant to the requi rements of 
justice, as to create favo red classes of ind ivid uals. In fac t , this will be 
the result . A ll property has a n individual ownership. A ll inco me de
rived from a n unjust tax must o f necessity relieve to that amou nt the 
payment of a just tax by o thers . T his is the intention. If no such 
gain could be made , the re would be no de ma nd for taxing so-called 
personal property . T hose who intelligen t ly advocate such a tax know 
that a tax is a charge u pon p roperty, no matter how la id , and tha t to 
tax property, and then to tax its representat ive, which in itself has no 
value, is double taxation. 

8. T o oblite rate the vice of double taxation effected through first 
taxing property a nd then taxing the representa tives of its ownersh ip 
a nd va lue , but one object lesson is needed. Let eve ry person who is 
the o wner of a re presentative of value by common consent, refuse to 
pay the tax u nless ALL rep resen tatives of ownership and va lue a re 
included in the tax assessmen t on equal ter ms. T here is no economic 
diffe rence bet wee n the characte r of a deed to a farm recorded in 
county records , and a ce rt ificate of stock recorded in the stock regis ter 
of any corporation. There is no just reason, and should be no legal 
r eason why the d eeds owned by the Astors shou ld not be taxed , if the 
stock a nd bonds are taxed, from the net income on which interest on 
the savings deposits of the poor a re paid. Taxation ca nnot "be equal 
a nd uniform upon the same class of subjects" if a part of the rep re
sentatives of o wnersh ip a nd value a re included, and a par t a re excluded 
from the class of persona l property. Such discrimination is based 
up<:>n a legal a nd an econo mic fallacy, It must be abandoned by taxing 
a ll representa tives of ow nership and value, or none. It cannot be con
tin ued if the word property is used and construed in strict accord with 
its true economic meaning. 

Property is an exchangeable product u pon which labor has been 
ex pended a nd the ownership of wh ich is protected by Government. 

Securities a re the rep resen tatives of the ownership and of the 
value of pro perty . 

Tax es :- W ho are Interested in the D emand that They Shall be Just? 

I. I once had the good fo rtu ne to hear a preacher say the reason 
people made the same mistake t wice was because they did not learn 
their lesson sufficientl y well the first time. In an address delivered be
fo re this Associa tion Septe mber 21, 1886, the Hon. G. Hilton Scribner 
said : " During the la te war the N ati onal Gove rnment , under great 
financia l st ress, instituted an inquisitorial burden, called the "Income 
Tax." This was such an unpopular proceed ing th a t it was abandoned 
at the ea rliest possible moment, and the country breathed more free ly 
and fe lt a sense of re lief when the whole syste m was a bolished." 

A n income tax is now imposed by the National G overnment 
under stress of poli t ical expediency. It cannot be sa id that th is has 
been done because the people did not su ffi cie ntly learn the inquisitorial 
charact er of an income tax the first time it was imposed, fo r the reason 
that its reimposition has not been d ema nded by the people. It was 
demanded by politicians who have thought they could win votes fro m 
the many who a re poor by adopting a measure po pula rly supposed to 
be an assessment upon the rich to re lieve the poor from taxa ti on. This 
is the conceded reason for a ll unjust taxa tion. 

2. In his address Mr. Scribner fu rt her said : " If the street ra il
road corporations were taxed in the same manner that the citizen is , 
they would pay simply a tax up on their real esta te , assessed at fro m 
60 to So per cent. of its value . Instead of this method, these corpora
tions pay: 

First.-A tax u pon thei r real esta te. 
Second.-A tax upon the roadwa y. 
J'hird. -A tax u pon pers onal propert y a t the aggregate market 

value of th e entire iss ue of stock. 
Fourth.-A tax upon g ross earnings. 
Fifth .-A tax up on net earnings or dividends. 
S ixth. - A specific tax upon each car. 
Seventh.-A lump sum tax for maintaining three railroad commis

sioners." 
3. If this statement is correct, your own books of account will 

show the price you have pa id, are paying, and will continue to pay, for 
the failure t o use the words " tax" and " property," wi th their strict 
economic meaning in tax legisla tion. You can trace the cost of unjust 
taxation to your sha reholders, but you cannot trace its cost to the 
sta te o r com mu nity a_s a whole. Your class of corpo rat ions is but one 
o f many. Your interest, enor mous as it is, does not equal that of the 
people who work for wages in this g rea t state. You did not ask for 
this series of tax levies und er the guise of many names. T he people 
of your sta te have not asked for this gla ring in justice. It is the wor k 
of tax eat e rs , who fat ten on the spoils of poli tical power. Tht>y have 
enacted this legislatio n wi thout asking your permission or that e>f the 
people . They de pend for its perpetua tion upon your apat hy, and upo n 
being able to develo p in to vigoro us life all the latent hatred tha t is as
sumed t o rankle in the hearts of the poor against the rich, if an a t te mpt 
is made to und o it. In th is fact is enclosed the greatest dange r that 
no w threa tens the stability of the s tate. The socialis ts a nd the a n
archists , whom we need m ost to fear, have not c0 me to us fro m a broad . 
They are the c reatio n of our own poii tical system, that in t rusts ign o· 
rance and vice wit h political powe r. 

4. I will again g ive voice to Mr. Sc ribner 's words, He says: " For 
all this, the corpora tions a re themselves, in good part, a t faul t, when 
they are unjustly a ttack ed by legisla ti ve, executive o r jud ical o ffi ce rs . 
The managers of such co rporat io ns instead o f meet ing in some ve ry 
private manner and holding a wh ispered consulta tion, as to the easiest 
way of g e tting the hand out of the li on's mouth, should have the cour
age to assert the ri g ht s of the compa nies they rep resent, a nd to con· 
tend for them to the last. More than this , every holde r of corporate 
prope r ty should not only propose to ta ke part in the e lect ion of every 
o fficer whose acti on may affect hi s inte re sts; but he should make no 
concealme nt about his intentions to do so. I t is be tte r, especially 
under a re publican form of gove rnment ,to de mand ina lienable rights than 
it is to beg for the m, No class of citizens should acquiesce in, o r 
tamely submit to a ny such injustice as tha t now being prac ti sed and 
imposed upon the holde rs of corpo rate inte rests , by the present system 
of unequal taxatio n. T here is nothing in sta te socialism, no t in com
munism, carried to its extre me results, more contra ry to , a nd subve r
sive of, all the fund a mental principles upon which personal and pro· 
prieta ry rights are found ed, than the present legi slation of the state of 
New York in its cruel, unjust and exto rti ona te d isc rimination aga ins t 
corporations in the matt er of the distri bution o f pu blic burde ns. Of 
course , it cannot last , fo r legal extortion is necessarily short li ved. It 
cannot last, for those classes tha t contri ve iniqnity for other classes 
are , sooner or la ter , the victims of their own devices. It cannot las t , 
for as corpora tions have no means of ma king money , exce pt as they 
collect from those who have dealings with the m, these burde ns which 
are placed upon corporati ons, if they a re pers istenly continued, must, 
in the end, be paij by a n ever increasing proporti on of the ve ry classes 
themselves who were intended, not o nly to be exempt fro m them , but 
to be benefited th e reby. It cannot last , for it is such a pla in, o bvious 
and gross injusti ce to such a la rg e number of citizens, a nd t o such im 
portant interests within the state, that if the G overnment sha ll fail to 
destroy the wrong, the wrong will not fail , in the e nd, to destroy it." 

In concluding Mr. Scribner said: " Is there likely to be a ny bette r 
time than the present in which to expose the right a nd wrong of this 
whole matter, and in which to commence in earnest thi s corrective 
movement? Absolute equa lity in taxation should be dem anded, and 
representation in every department of th e Govern ment , the only 
method for its enf orcement ." 

This appeal was made to you by one of you r ow n me mbers in 
1886. What has been your response? A path y! The ve ry condition 
upon which, so far as you are concerned , poli t icians re li ed to g ive 
them protection from righteous ind ignation a nd just punishment when 
they enacted these measures , the very cond ition upon wh ich they now 
re ly to ma inta in their perpetuati on. 

5. With a subject like this it is impossible withi n the li mits of a 
single paper to do more tha n to sketch the outlines of a few of its sali
ent points, but before closing this pa per it m ust be given a practical 
turn by indica ting a feas ible line of proced ure to secure a just system 
of taxation. In this behalf the fi rst thing to be done is to formulate 
the dem and. The act of doing th is will demonstrate its a ll-inclusive 
character. It ca nn ot be confined to your class of corporations a lone. It 
touches the inte rests o f eve ry corporat ion. It is no t fo r industria l co r
porations only, it is fo r banks, trust companies and insurance compa
nies as well. It is not fo r corpo rations , as such, a t a ll. I t is for invest
ors in the ir securities and the users of the ir services as ind ividuals. It 
is not for capita li sts as such, a t a ll. It is for those who to il a nd are 
are poor. U pon the m the burden o f taxa t ion, ho wever la id, by all 
indirect or unj ust methods fin ally rests. It is for the m a nd their we l
fare tha t I plead. 

6. That the de mand may be mad e clear and receive the criticis m 
fr o m all points of vie w necessary to establish its jus tness, 1 submit for 
vour cons idera tion, as an a ppendix to thi s pape r, a sugges ted la w to 
cover th e ent ire broad ques ti on of sta te and local taxation. As dis
cussion will show its d efects a nd suggest changes to ma ke it clea re r , 
m ore perfect, more completely just , cha nges will be made in its text 
until it has passed the stage of being so cha nged. Wi th this object in 
vi e w, it should be brought before eve ry association of ci tizens for d is 
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cussion , from the " Ministe rs ' meeting" to the " Cha mber of Commerce," 
from the "Garment Makers' Union" to the " Clearing H ouse Associa
tion," when perfected, it should be made the shibboleth of no pa rty, 
b ut in the next pending state e lection it should be presented to every 
candidate for the Assembly a nd Sena te, with the direct demand that he 
shall endorse it with his written agree me nt to vote for the measure if 
e lected. In such way only can it be made certain that the will of the 
people is to be enacted into law exactly as the people have agreed it 
shall be done. 

7. O ne point must be kept clea rly in mind in considering this pro
posed measure . If it is not co nstitutio nal in any of its bearings, those 
who demand its enact men t have the ri g ht and the power to mak e it 
constitut ional. Its relation to existing la ws governing taxation sh ould 
not be considered exce pt fo r the pu rpose of showing why those laws 
should be set aside and a new law adopted, that will more nearly align 
itself with the natural laws of jus tice. This is the object a nd the pur
pose of the de mand. 

8. To secure the e nfo rce ment of this demand, " r epre sentat ion in 
every de partment o f the g overnment" is the ultimate ed ucation o f 
individuals in the initiat ive source o f power. This educati ona l wo rk 
m ust begin right he re with yourse lves. F rom you it must broaden to 
every stock holde r , e m ploye a nd pa tron o f the corporat ions yo u re
p r~ent; to every stockholde r , e mploye a nd p 1tron of every corpora• 
t ion in the sta te; and from them every person who asks j ustice only, 

A P PENDI X. 

TO PROVIDE A JUST SYSTEM OF TAXAT IO N. PROPOSED BY ALLEN RI P LEY 
FOOTE, WASHINGTON, D. C. 

Author of the Discussion of the Economic Principles Involved in "The 
Law of I ncorporated Companies Operating Under 

llfunicipal Franchises." 

[NoTE.-Suggesti ons a re invited fro m any person, firm , corpo ra
tion or associati on, and fro m the taxing a uthorities o f any munici pa li
t y, county or sta te, designed to make th is proposed law more certain in 
construction, mo re simple in its ap plication, more comple tely jus t in its 
effec ts. l 

TAXATION. 

I. A ll charges fo r the support of the Govern men t a nd fo r a ll o the r 
public purposes are taxes. 

2. All property sha ll be assessed for taxat ion a t its full value in 
current fu nds. All excha ngeable products u pon wh ich labor has been 
expended, and the ownership of which is p rotected by law, a re p ro p
erty. 

3. T he tax levy shall be laid at a uni form rate pe r cent. on the 
assessed va lue o f a ll property for the same tax le vi ed within the j uris
d iction of the state and of each division thereof. 

4. All property assessed for taxa t ion shall be ente red in the books 
of the tax assessor for the tax distri ct in whic h it is located, in the 
name of the owner , user, o r person havi ng the pro per ty in cha rge . 

5. B ills for taxes shall be made in the na me of the o wner, use r , 
o r pe rson having the property in charge, as entered in the assessors' 
books, a nd the payment of t he same sha ll be a legal pay ment for t he 
full amount of the tax bill of a ny de bt o r ooligation of an y kind due 
from such person to the true o wne r o f the p roperty u pon wh ich the 
levy was made. 

6, Tax bills shall be lien u pon the property o n which the levy was 
made, and may be sold for non-payme nt , as prov ided by law. 

7. Property shall not be taxed in any way exce pt as herein pro
vided. Tax assessments shall be made but once in each year, a nd the 
levy fo r a ll sta te, county and mu nicipal taxes shall be ente red in the 
same b ill. Charges shall not be made by state, county, mun icipal o r 
other pu blic authori ties fo r the support of the G ove rnment o r a ny 
o ther public purpose, except a p ro pe rty tax, fo r the r ight o r p rivilege 
of engaging in a ny industry, business o r vocat ion. 

8. Securit ies rep resenting the owne rshi p a nd the value of prop
erty shall not be taxed. 

9. T he legislature may exem pt the whole of a ny class of prop
erty fro m taxation, but it shall no t make any partial exemption by 
a uthor iz ing a decrease in valuation, or of the rate per cent. of a tax 
levy fo r one or more classes of prope rty less than the unexempted 
whole , o r for a part of a class, nor shall it exempt a part of the 
property of a ny class. 

10. Special assessments and tax levies may be made in considera
tion fo r special benefits accru ing from public imp rovements upon all 
property securing an increment of value by reason of such improvements. 

II. Fines may be assessed a nd collected for viola tions of law; 
charges may be assessed a nd collected fo r costs of courts in all legal 
procedures ; fo r costs of records on all r eco rded instru ments or docu
ments; for all pu blic inspections, supe rvision and a ud its; and license 
fees may be assessed and collected for the control of a ll places of pu b
lic am usement ; the regulat ion or suppression of all immoral practices; 
the protect ion of health ; and the supervision of public nuisances. 

12. T he legislatu re shall not del egate the right to exercise the 
power of taxation fo r an y p urpose, to any political d ivision of t he 
state or other public au th o rity, without providing by law that the 
books of accounts of such division shall be kept as directeq, by the 
State Comptroller, who shall audi t a ll such accounts annually. 

THE RE has been chartered the Willow Grove & Hatboro Street 
Railway Company, of H atboro, Pa.; capital $1 8,000. The president is 
John H. Fow, of Philadelphia; a nd 0 . E. C . Robinson, of Hatboro; 
J. F. Cottman, of Jenkintown; Charles F. Ehrenpfort, of Willow 
Grove, are some of the directors. 

" The Perfection of the Electric Railway 
l\lotor."* 

B Y LrncoLN N1ssLEY. 

llfr . President and Gentlemen of the Convention. -The subject 
of this paper, which a t first th ought sugg ests a broad and invit
ing range, is, on examination , fo und to be close ly defined. Instead 
o f a fe rtile fie ld, the past years stretch out more like a vast desert; the 
wayside thickly strewn with bleaching, or rath er_ rustin g , skeletons of 
commutators, gears, brush holders, co ntrollers a nd e mpty pocket
books; while beneath the debris li e buried fond ho pes and rosy expec
ta tions of some contriva nce, which, a t its birth, was to wax great, and 
g oing forth subdue the land, and as a n everlasting monument to its in
vento r, g o thundering down the ages, a round cun·es of small degr~e, 
up steep grades on the o ther side a nd never slip a g ear or miss a fare. 

A s tud y of the history of the electric railway m oto r shows us that 
from the beg inning up to a fe w years a go th e.re has been a great ten
d ency toward complicated , fanciful and impracticable d esigns, includ
ing outlandish forms of fiel d magnets, a nd unnecessary number of field 
cores a nd coils. In most cases, also , the mech anica l construction has 
been very bad, the shaft being too small, the bea rings being weakly 
supported and the general wo rkmanship poor and not up to standard. 

It has long bee n my opinion tha t the proper way to design a good 
railway motor is to consider very carefully and systemattcally each 
part, first by itself and then with reference to the other parts, and thus 
collect and build up the ele ments which are best. 

Le t us now take up the various pa rts of the electric motor and con
sider each as a simple proble m in designing. 

The s ize of the fra me should be such that it can readily be placed 
u pon any standa rd truck . 

The machine should be co mpletely shut in so as to m 1ke it thor
oughly iron clad. 

A good, subs ta ntia l iron clad fra me does more than anything else 
to give great sta bility and strength to the whole machine, and is highly 
desirable in a ra ilway motor. The bearings should be directly and 
rigidly mounted in this fra me, a simple fact that has often been disre
ga rded , and all parts should be interchangeable. The armature and car 
axle should be in perfect a lignment; and consequently perfect meshing 
of the gears is obta ined, which experience has proved to be of vast 
importa nce. The gearings should be mounted closely to the frame so as 
to eliminate buck ling and tendency to loosen parts. The field magnet 
should be bipola r. The fie ld should also be of the single magnetic 
ci rcu it rather than the consequent pole type, because the former is 
more economica l in wire and current required, lessening the cost of 
renewals a nd repairs. 

A sing le circuit requires on! y 70 per cent. of the weight of wire, 
a nd 70 per cent . of the energy o f mag netization that is required by a 
dou ble magnetic ci rcuit. The field core s should, of course, be per
fec tly insula ted . T his ca n be acco mplished with certainty by winding 
the m o n a solid spool of materia l which is firm and waterproof and 
highly insula ting . T he a rmature should be of the ring type, so that 
the windi ng d oes not slip out o f place or pile out at the ends when run
ning a t high s peed, a fact which will be appreciated by those who are 
operating cross country a nd subu rban lines. 

The arma ture should have teeth o r projections upon it, in order to 
secure and p rotect the wires from mechanical injury, to reduce the 
relucta nce of the magnetic circuit a nd the weight of wire and en
e rgy of current required to magnetize it. The perfect insulation of the 
a rmature co re is of the utmost importa nce. The best material and the 
most complete covering should be used, a nd the greatest possible care 
should be exercised to a void short circuits, grounds or broken wires. 

The efficiency should, of course, be as high as possible, and is 
made a maximum by reducing all elements of loss as far as possible. 
These losses are current to magnetize field, loss due to armature resist· 
a nce, fri cti on, resistance o f air and eddy currents. It has always 
seemed to me that if a machine can be run for several hours under field 
load without any part becoming overheated, the efficiency of that ma
chine must be high. This fact is more absolute than any efficiency 
test can possibly be. 

In looking over the past eight years of practice in the designing 
a nd pe rfection of the electric railway motor, we have much to com
mend and considerable to condemn. The boldness of the achievements, 
the proble ms that have been solved, the rapidity of development seem 
almost beyond comprehension. That the electric railway motor in less 
than eight years should reach the high state of perfection, economy 
and efficiency that it has, as compared with the long years of develop
ment o f the steam engine, is remarkable. 

In the perfect railway motor we have something entirely different 
from what we have in the steam engine. We have no reciprocating 
parts, but continuous rotary motion. The strains are all tangential, and 
this aids greatly in running and maintenance. 

The railway motor of yesterday is not what the railway motor of 
to-day or a few years hence will be. Yesterday we were struggling 
with difficulties connected with the commutator and brushes which 
have been the great bug-bear of all types of motors. Commutators 
and brushes require more care outside of gearing connecting motors 
to axle than anything else we have to deal with. They have always 
been the weakest spot in the electric railway motor. The question 
arises, Can these difficulties be overcome? I think they can and have 
been to a great extent already overcome by several of our larger 
manufacturers. 

In connection with the motor, we are laboring under very serious 
d ifficulties in regard to proper control and regulation. In the control 

• Read at the Thlrd Annual Meeting or the Pennsylvania Street Rallway 
Assoclatlon, held at Reading, Pa., September 5, 1894. 
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of the railway motor we cannot do exactly a s we d o in the lo comotive, 
adjust our point of cut-off so as to secure the best results with a given 
load. 

We have to govern our motors by varying the resistance in th e 
circuit, which means loss necessa rily. because the resis tance h as to be 
overcome to some extent by the current passing through it, or by re
ducing the intensity of the field magnet, which also means loss. If this 
is true then it seems to m e that it is unfortunate, but is it necessary? I 
do not think so. 

The ideal railway motor for the propulsion of our cars would be 
a motor running at a continuous and uniform speed and with a variable 
gearing giving the motor the advantage of power when the car was 
first started. You all know that when our motorman wants to change 
the speed of his motor, he moves a switch or contro ller handle around, 
which adjusts the current flowing through the motor. Now, as a 
matter of fact, the motor should adjust the current itself, and not the 
man, and the speed of the motor should remain absolutely constant, 
while for regulation between the motnr and the gear on the driving 
wheels, you should depend on va rying the mechanica l advan tages en
tirely. 

It should be borne in mind tha t it is less than three years since 
the first single reduction motor was commercially introduced. The 
work was done under the most unfavorable circumstances. Compared 
with similar motors of to-day th ey were indeed crude and very costly. 
They answered the purpose, however, and it is generally admirted that 
they have been a financial success as compared with the use of former 
construction. 

The single reduction motors have since been in continual operation, 
and those of recent manufacture, embodying the latest improvements 
are a great advance in the onward march towards perfection. That 
there are still annoying circumsta nces in connection with the mechanism 
no one who is charged with their practical operation will for a moment 
deny, but inasmuch as they are universally proving a financial success, 
it may be taken for granted that electrical and mechanical improve
ments will be gradually introduced until they become as nearly p erfect 
as anything of the kind can be. The question is not, whether a moto r 
is perfected, but whether it is enough of a success to warrant the im· 
provements which will lead to pe rfection. 

The modern "Atlantic liners" are simply an improvement upon 
the pioneers in the ocean service; there has been no sudden revolution 
in steam engineering. The screw propeller did not j um p into imme
diate favor, but it was an important change which slowly forced its 
way to the front. So with the e lectric railway motor. Its advantages 
are not yet thoroughly appreciated, but they will be. Its future is as
sured. With this outlook will come better construction, better en
gineering, better mechanics, and the solving of the iarger problems, 
which will place the perfected railway motor on a cheaper, better and 
more successful basis. 

In the words of one of America's g reatest philosophers, Emerson, 
" Our duty is plainly not to throw ourselves across the track, not to 
block improvement, not sit still until we are stone, but to watch the 
uprise of successive mornings, and to conspire with the new works of 
new days.'' 

Economy of Power House Operation.* 

Bv ], B. CRAVEN. 

Mr. President and Gentlemen:- " Eco no my of Power House Oper
ation" has been so often and so thoroughly discussed that I do not 
know that I can say much that is new on the subject, a nd yet being 
one that must ever come up before the manage ment of a street rail way 
system, I feel encouraged to beg the a tten ti on of this meeting for a 
few minutes, that we may see how, and where with intelligent manage
ment and proper attention the best results may be obtained on the 
most economical basis. Starting from the boiler room, we come at 
once to the place where in most cases the greatest waste will be found. 
It has been said that the waste due to improper firing is often of greater 
consequence than any other loss which is produced in the operating of 
of a steam plant. There are two causes for this: First, poor con
struction of the boiler. Secondly, poor firing and lack of care of the 
boilers. Most of us think that any man can fire a bo iler, and whilst 
looking with awe and wonder at the engine and generator, forget that 
all the power comes from the coal pile and pay little attention as to the 
economy in transmitting that power from the coal to the engine. No 
greater mistake is made than to place the care of boilers in incompe · 
tent hands, for they require the highest degree of care, conscientious
ness and constant attention. 

The fireman must be ever on the watch to see that the water is 
kept at the proper level, to keep a n even steam pressure, and to show 
by his steam, coal and water records that he is getting just as good 
cards as the engineer can show by th e manipulation o f the steam he 
uses in his engine. H e must see that the fires are spread evenly over 
the grates and are of a n even thi ckness that the proper amount of air 
is admitted into the furnace to obtain good combustion. 

If you could realize how easi ly from r to 20 per cent. of coal can 
be shoveled into the furnace and up the chimney without generat in g 
a ny more power, you would see how essentia l it is to have something 
more than m ere machines s hove ling coal into a furnace. Ano ther 
point of importance is to see that boilers are kept clean a nd free from 
scale, which is simply the result of imprope r attention. 

If for a moment you will s top and think that in th e construct ion 
of the boiler, th e maker has reduced th e thickness of the tubes as much 

•Read at the twelfth annual meeting or the New York Sr ate Association 
September 18, 1894. 

as possib le consistent w ith safe ty, a nd then look at a tube with from 
one -eighth to o ne- ha lf a n inch o f scale o n it , you will at once see how 
great the loss must be t ra nsmitting the heat through this scale; not 
only that, but it lea ves the iro n exposed to the e ffects of the heat with· 
out the proper ci rcula tion of water back o f it, wn.ich ca uses rapid de· 
terioration, and in so m e cases is li able to cause a n explosio n. I have 
used quite a number o f bo iler com pounds for the p reve nt io n of scale, 
but ha ve found th e best to be plai n coal o il. We have used it in Buffalo 
for the past tw o years w ith success , putting a bout o ne p int a day in to 
each boile r and le ttin g it e nte r with the feed wate r by means of a sight 
feed lubricato r. H oweve r, no one remedy wi ll fi ll a ll cases , a nd each 
must be th e subject of so me experime nt. 

Another source of loss comes fro m insu fficie nt ly covered boil e rs 
and pipes; see that a ll exposed pa rts , tha t possibly can be, are cove red 
with some good non-cond uct ing materia l, a nd pre ve n t as much a s pos
sible radiation and condensati o n. T he s team pi pes shou ld be k ept 
tight and all lea ks foll owed u p at o nce a nd stopped, a nd in this way 
have as little loss as possible be t wee n the boile rs a nd eng ines. See 
that the piping is well d ra ined, so that wate r will no t carry ove r to 
the cylinder of th e eng ine. T his is a cco mplished by se parato rs p laced 
as near to the e ngine as possible, a nd th e wa ter thus se pa rated is re· 
turned to the boilers. In a g ood many cases this wa ter is a ll ow~d to 
go to waste; if this is found to be th e case it sh ou ld be re med ied, as 
this water is se parated at a ve ry high te mperatu re , a nd requires very 
little heat to turn it a ga in into steam . Before e nte ring th e e ng ine 
room, I would like to sa y some th ing o n the su bjec t of feed wate r heat · 
ers. If your eng ines a re running n on-co nde nsing, the question is ve ry 
e asily se ttled; as, h o weve r , the majorit y of s team pla nts a re run con
densing othe r factors a re b rought in . In th e po we r h ouse of the B uf
falo Railway Compa ny, o ne-se ve nth o f th e eng ine capacity is rnn high 
pressure. In this way, ta king the feed wa ter fro m th e h ot we ll , at a n 
initial temperature of n o d egs. and passing it throug h two heaters in 
the exhaust line of th e h igh pressure system, we ge t a fin a l te mpe ra
ture of 194 degs . be fore th e wa te r e nte rs the boilers. It is cla imed by 
some that this meth od o f ta king the wate r fro m th e hot well is not 
right, on account of the o il to be fo und in this wa te r. But so s ma ll a 
portion of the hot well water is used, that the amount of o il in it is 
small, and by this method we d o a wa y with seconda ry heate rs in the 
exhaust line, be tween the engine a nd condense r , a nd n ot only sa ve in 
the first cost, but I think obtain slig htly bette r results. However, o ne 
thing is important , whatever m eans are used to heat th e feed water, it 
should be done, for not only will there be a great saving in fuel, but 
the straining of the boilers, due to putting cold wa te r in, will be d o ne 
away with. 

Passing from the boiie r room, we co me to th e e ngines a nd gene r
ators, and the types seen here will be ma ny and varied, fr o m the high 
speed, belt driven machine to the slow speed, direct connected machine 
of large units; as ')'OU all know, the tendency of late has inclined to the 
use of the latter type. In my mind there is no dou bt of th e efficiency 
of the di rect connected unit over the belted one, It is evident to all 
that where space is valuable it • has the ad va ntage o f taking up less 
room. They can be thrown in and o ut o f service with as much rapidity 
as the belt driven machine; there is a saving of from I½ to 3 pe r cent. 
due to the slipping of belts, very little in itself, but whe n figured up at 
the end of a year in a plant of any size will amount to conside rable. 

Added to this the re is the sa ving in labor and th e d ecreased 
expense due to wear and tear, as th is item is le ss in slo w speed than 
high speed m achinery. For the above reasons I have drawn the con
clusion that direct co nnected uni rs a re ntore economical tha n high speed 
ones. Regarding the size of units used, it depends entirely on the 
output of the plant. I would advocate as la rge as possible , yet not so 
large that the breaking down of one would cripple the output. H o wever, 
in plants that h ave not these latest types of machines, great saving may 
be made in th e operating of the engines, In many cases after the con
structing engineer has left, engines are o fttimes supposed to look afte r 
themselves, th ose in charge simply supplying them with stea m a nd 
oil. What I said in reference to the man in cha rg e of the boile r roo m 
applies with equal force here. Put a tho rou g hly compete nt man in 
charge and you will find it a paying investme nt. I ntelligence and 
experience are the best safegua rds and th e rea l insurance aga ins t acci
dents. Fifty dollars a m onth m ore to a capa ble eng inee r will probably 
be repaid a hundred times by the care taken a nd the hi g h state of e ffi
ciency at wh ich the machinery is kept. In such a sta te a n engine is a 
reliable piece of mechanism. If neglected it is liable to fail at a ny 
time, causing delays and worries, a nd no t only ajding to t he expense 
in the cost of r e pairs, but a loss in the rece ipts outs ide, 

A capable engineer will see th a t his eng ines are ind icated a t least 
o nce a month, to see that the valves are p ro perly set a nd so kee p the 
steam consumption down to a minimum. All pounding, k n ocking. 
a nd leaks should be followed up and remed ied a t once , a nd the eng ines 
kept in such a state a s at all times to be read y to perfo rm th e se ve rest 
service exacted from them. Alwa ys kee p th e load a s n ea r the no rmal 
capacity of the engines a s passible, as e ng ines at t ha t po in t are m os t 
economical; besides you will have fe wer mac hines in service and thus 
save in the oil supply. H e re 1 will sa y a little o n the subject o f o il, a s 
I think quite a saving m ay be made a t this po int ; in fact I have had o ne 
eng ineer use $640 worth m o re o f o il in six months t han a nother 
engineer used in the sam e time, a nd the e ng ine capacity was increased 
during the time th e last ma n was in cha rge. T he lowest priced o il is not 
always th e cheapest ; so m e o ils will go much farther than others, a nd 
the questi o n of wha t to use sho uld be settled on ly by care ful examina
tion. After being used o nce it can be filte red and used agai n o n th e 
lighter pa rts o f th e m achine ry. If rags are used for wiping ins tead of 
waste, they can be was hed a nd used again, and the g rease a nd o il 
ex tracted will be fo und use ful in so m e part of the system. By wash
ing the rags So per cent. can be saved over what the cost wo uld be if 
only used o nce a nd th ro wn a way. Co ming to th e ge ne ra tor , we fi nd a 
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machine that is usually well made and efficient. Kee p them dry and 
thoroughly clean and have the commutator kept as s mooth as possi
ble. The principal trouble will be fou nd in the spark ing of the 
brushes and the hea ting of the armatu re a nd the fi eld co ils. The 
causes for these troubles are too many to e nter into h ere ; b ut on the 
appearance of trouble the machi ne should be s topped as soon as possi
ble, for the old maxim "A stitch in t ime saves niue," can be applied 
here. Look out for the minor electri cal apparatus in a station, every thing 
such as switches. connections, and a ll inst rum ents sh ould be kept clean 
and in working order, especially in th e case of lightning arresters, as 
they m ay be the means of saving an armature . 

In conclusion I wou ld call your a tt ention t o the necessity of hav
ing ample copper in the outside lines, a nd the ra ils we ll bonded, and 
where th e system is large enough put in return wires. W hat is th e use 
o f expensive and economical machine ry i n the power h ouse if you 
allow 20 per cent of the power to be expended h eat ing u p poor con
nections in the return circuit? 

------·•------
The Electric Brake in Practice.* 

Bv ELMER A. SPERRY. 

Examination of accounts of the electric street railway companies 
o f our large cities reveals the fact that the item of damage, already very 
great, is one of g rowing importance. Investigation of the circum
stances a nd detailed statements of numerous items ta ken a t random 
from the damage account, point at once a nd in no uncertain way to 
the inefficiency of the present hand brake. In many insta nces , could 
the car or train have been stopped w ithin a comparatively short dis· 
tance, the accident and resultant damages would have been entirely 
a verted. The firs t investigation led to others with the same result, and 
in <.onsequence the writer is prepared to show that nearly 85 per cent. 
of the accidents directly occurring, are due to the inefficient operation 
of brakes. The gro wing frequency of accidents and the constantly in
creasing demands o f the public for damages, are indicatio ns that have 
not b ee n m ade to impress the mind of the engineer, or I am sure ade
quate means would have been fort h coming for the correction of so 
grave a fault inherent in all the present syste ms of power-operated 
street cars. Some of our municipal auth orit es are taking action with 
reference to the increasing frequency a nd severity of accidents, a nd 
a lthough no thorough scie ntific investigation of the matter has been 
published, yet it is a startling fac t that with th e present hand brake, no 
electric or other equipment to-day s tands provided with anything in 
the line o f an emergency b1ake. In so grave a nd urge nt a case, what 
can be done in the line of remedy? The question naturally arises , will 
any system of braking worked upon or in connec tion with the ordi nary 
wheel of a vehicle be sufficient for the stop required? What is the 
maximum efficiency obtainable by the brak e working through the 
wheels? Is it sufficient to arrest th e ca r before accident in case of emer· 
gency? Can it be made in any event a s ufficient accident-preventer? 
The popular notion tha t most accidents are due to brake failure is true, 
but in a way tha t is little unde rstood, the failure being one of degree. 
It may not be known tha t under proper and st a ndard conditions a ny 
car or train may be brought from a speed of te n miles an hour to abso
lute rest inside of ten fe e t. It is not generally appreciated that the 
wheel brake has am ple capacity to accomp:ish this. The former in
vestigations of the writer with refere nce to ad hesion under co nditions 
o f accelerati o n and re tardation, climbing and descending hills, a fford 
ample proof that the rail adhesion through the wheels gives the wheel 
brake more tha n capacity sufficient to accomplish this result. F o r in
stance, assuming any weight and load, say 17,000 lbs., th e stored up 
energy, 64,426 foot pounds can with ease be dissipated within twenty 
feet for the ordina ry equipment, and less than half of this distance, or 

FIG. 1. 

a little over nine feet unde r co nditions o f coupled drivers, or if the 
wheels are compelled to revolve in u nison. T his latte r consideration 
will be seen to have quite an u nexpected as well a s pertinent relat ion 
to the problem. It will be seen that the cente r of gravity o f the mass, 
is far above the wheel contact with the rail. The retardi ng effect takes 
place on the base line in a plane below that of the center of gravity, 
really the farthest projection d o wnward of the m ass a s a who le. A 
sudden stop o perating on th is tase line tends t o p it ch the uppe r portion 
forward, bringing nearly all of the weight , and with it th e retard ing 
capacity, upon the front pair of wheels. The brakes o n the rea r pair 
in the ordinary equipment will have but li ttle effect ; if , h o weve r , by 
a ny practicable method they are coupled to the forward drivers, the 

*A.bstract or a paper read b~rore the American Institute or Electr ical En
gineers, September 19, 1884. 

brakes on this rear pai r still re ma in acti ve a nd o f full effect. This is 
true eve n if the bac k pa ir should be lifted cl ear o f the track. With in
creased we ight upon the fo rward d rivers comes ample increased adhe
sion, thus prese rving th e full tractive e ffort of the total wei ght intact 
for p urposes of sto p, which is impossible in the ordinary equipment, 
These effects are all aggravated in case of a short wheel base, The 
presen t tendency towa rd a longer wheel base is a step decidedly in the 
right d irection a nd should be e ncouraged. The effect of shifting the 
load in refe rence to the a xl es will be especially noticed in descending 
hills . whe re the m om e ntum of the rapidly retarded mass tends to shift 
the load centers still furth er forward, in some cases almost wholly onto 
the front dri vers. It will be seen to have a g reate r effect than in as
cending grad es, where in stopping, the inertia tends to co r rect the posi
tion of the shifted load, whe reas g oing down, in stopping, the momen
t u m as s ta ted t e nds to still furthe r ag g rava te the condition. 

Bearin g these facts in mind, le t us turn for an instant to the ordi
nary hand brake. The ratio in the brake levers will be fou nd in the 
mode rn t rucks to be any whe re from 6 to r r½, av e raging about 8} to I. 
T he le ve r a rm of the b rake sta ff will be found to be anywhere from 6 
ins. to 13 ins. Assuming II ins. as the average, the radius from the 
center o f th e break cha in to the center of the bra ke staff will be r¼ ins., 
giving thus 6. 28 to I , or a total leve rage of 53.4 to I, from th e operat
ing ha nd le to the b rake beam. Two e lem ents n ow have to be assumed. 
F irs t , the fri ction coeffici ent of the brake shoes act ing- u pon chilled 
wheels. Second , the powe r upo n the brake sta ff. T he write r has 
endeavored to cove r bo th o f these unknown quantities by actual ex per
iment, giving the results in the ta bles. Table I was taken by a dyna
mome ter being fastened directly to the brake staff hand le in li ne of 
the pull o f the motorm an, a cast iror: brake wheel sixteen inches d iame
ter from cen te r to center o f a o ne and a quarte r inch ri m beari ng the 
handle. 

TABLE I. 

Weight of Gradual pull J erk with both Emergency jerk 
ha nds on wi th both hands 

m otorman . with o ne hand . hand wheel. on hand wheel. 

J40 II2 135 275 
200 135 27 5 385 
287 145 235 312 
I 75 125 212 285 
153 125 245 310 
185 150 200 300 
ljO r50 275 350 
155 135 210 325 
135 l 10 I 75 325 
135 125 250 350 
160 125 250 405 
I76 100 200 400 
185 176 250 3 75 

~ ------

Av. 13c.7 224 338. 23 

The tests show that the fu ll power tha t can be ma intained upon the 
brake lever for a sufficient length of time for the pu rposes in hand does 
not exceed an ave rage o f 180 lbs. 

TABLE II. 

Speed rev. per 
minute Brake pressure. Traction . Coefficient.· 

33 in. wh eel. 

Varying, 150 900 lbs. 8 7.4 lb. 9. 7 pr. cent. 
125 900 91.7 10.2 
100 900 99.8 II. I 

78 900 II8. 13. 2 
56 900 133. 14.8 
38 900 150.4 16.6 
20 900 154. 17. 1 
4 900 174.6 19-4 

C onsta nt , 105 300 29·4 9 .8 
500 50. 5 IO. I 

750 9 1. 12. 
100 II50 125. II .2 

1500 178. 12. 
2200 30 5. I4.4 

94 3780 488 13. 2 

T able II was obtained as shown in Fig. r. A brake shoe that had 
been run in service about three or four days was taken with the axle 
carry ing its co-operating wheel, lifted ou t of the truck and placed 
between the centers of a lathe, the load upon the brakeshoe accurately 
measured, and the shoe held from movement around the wheel by a 
dy namometer. Every precaution was taken to avoid hand ling the 
peri phery of the wheel o r the face of th e brakeshoe , a nd even the dust 
was left upon it so as to conform as nearly as p ossible to the normal 
cond itions of practice. 

Tracing our 180 lbs. a pplication to the brake beam with allowance 
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for loss of friction. we have 3,840 lbs. applied to each of the two shoes 
which upon the chilled surfaces are found under ordinary ci rcumsta nces 
by Table II to give a coefficient of about 12 per cent . This would 
give a retarding- t>ffert o f 460 lbs., which is less than one-third that 

FIG. 2. 

easily obtainable were the power needful for its a pplication a t hand. 
The coefficient under these conditio ns must have been about 37 per 
cent. to realize anything like the total value of the retarding effect o f 
the wheel. This under co ndition o f chilled and glazed surface is 
entirely out of the question, showing a t once the neces,ity of power in 
the application of brakes, if a nything like their full value a nd use is 
to be obtained. This is also amply borne out in practice, as those who 
have tested this point well know that under ordinary conditions it is 
next to impossible to slip the whee ls of a motor car by the hand 
brake. 

For years the writer has believed that electricity was vastly pre
ferable to any other force for the application and control of brakes. 
Working first on the solution of the continuous brake problem for rail
way trains, he built his first electric brake apparatus in I 882 and has 
studied and experimented on the problem in its various phases a lmost 
continuously since that date, with more or less encouragement in the 
line of substantial progress. A s to its application to electric cars, the 
apparatus was successfully applied on some double truck cars 
in Illinois, one of these cars wei g hing as much as twelve tons. 
The first equipment similar to that shown in Fig. 5, was con-

----------A --------s -------c -----o 
FIG. 3. 

strm:ted some five years since. This apparatus has been con
stantly undergoing alterations and has been experimented with, 
until for the past eighteen months a constantly increas ing num
ber of electric cars, equipped with it, have been in regular 
service, some of these running with change of motormen on 
each of thirteen daily trips, the same motorman having the 
car once in about three days, making it impossible for the men 
to become familiar with the operation of the brake. During 
this time one car has made upwards of 70,000 miles, ha uling 
a trailer about 48,000 miles, during some special weeks of 
test, making from 178 to 220 miles daily. 

The electric brake under discussion has been operated over 
a year on equipment upon diffe rent roads, from electricity 
generated independently of th e trolley connection, the braking 
current not being derived from the central station, but pro-
duced by the power of the moving car, which power it is de-
sired to get rid of, or destroy. The brake thus operates 
equally well with the trolley off, and, as will be unders tood 
from the following description, the trolley current has nothing at 
all to do with the car while the brake is being operated, except possibly 
to maintain the lighting circuit. The electric brake at the same time 
is entirely independent of the hand brakes, which may or may not be 
present upon the equipment. The braking action being altogether in
dependent of the brake shoes, it is not found necessary to employ them 
in connection with the electric brake, a lth ough in the earli er forms 
they were used, and in the case of trail cars, es pecially in heavy ser
vice and on grades, some engineers prefer to use them at the present 
time. 

The current employed by the writer for operating the brakes is 
developed by automatically turning the motor or motors into genera
tors. As these are driven forward by the moving car, they develop 
current which is controlled as to intensity by the starting rheostat of 
the car. The braking current is thus produced at the expense of the 
mechanical energy stored up in the moving car, wh ich, being consumed 
causes a retardation and final stopping of the mass as a whole. The 
current so generated may be furtherm or e led through a brake magnet 
as above seen, to apply the brake shoes; it may arrest the motion of 
the car direct by magnetic adhesion, or develop heavy retarding cur
rents in the moving metallic mass by magneto- induction. When an 
active local circuit is used, the latter method is usually employed for 
reasons which will be made more apparent. 

The connections, and in fact the whole arrangement of the electric 
brake upon the car, is extremely simple. This is shown by the fact 
that only one small extra wire needs to be run to the controller, in addi
tion to the ordinary wiring o f the standard equi pment without the 
electric brake. The certainty o t operati on is evinced by the fact, that 
at present writing over 150 of th e equipments have been placed, which 
are making upwards of 10,000 miles dai ly in regular service. Ea rly in 
the experimentation a ph enomenon was observed in reference to the 
persistence of the current even after the motor had stopped. This is 
due to the slow action o f the decreasing magnetization, taken together 
with the reaction or self-induction effect of the fi e lds and any brake coil 
or coils that rray be in the circuit. The movement of the magnetic 
lines, which persist af~er, and in fact long:after the motion of the motor 

has ceased, generates potential. In many instances it is possible to 
draw an arc from the rupture of the brake circuit one second afte r the 
motion has ceased, showing the presence of current in the local circuit. 
Fig. 2 has been developed from the average stop to show the curve o f 
current in reference to the motion, the black line indicating the period 
of motion during the application of the brake, and the curve indicating 
the current intensity and its duration. The current flowing after mo
tion ceases, though small, is found exceedingly useful in hulding the 
car from starting itself, even on quite a heavy grade, as only a small 
quantity of energy added to the already great friction of quiescence will 
prevent the car from starting. This persistency of current is also found 
nseful to kill or destroy the magnetism of the brake magnet, in case it 
is desired to suddenly move the car forward again. 

The current required to be developed to stop a car when no other 
braking apparatus is used is found to be only a fraction of that re· 
quired to accelerate the car in the same interval. This may be easily 
illustrated by the lines in diagram Fig. 3, A being the electrical 
energy applied in a given acceleration; B the resulting mechanical energy 
stored in the car after deducting all the wastes in the motor, and between 
the motor and the momentum; c the average mechanical energy in the 
car at the time of applying the brake; D being the electrical energy re
quired to be developed for retardation after the efficiency losses have 
all been provided for out of the quantity c. • Thus it will be seen that 
the so-called efficiency losses, act in a two-fold sense between A and B 
and between c and D, to reduce the amount of current required to be 
generated for braking purposes. 

Automatic resistances were even at one time used in the endeavor 
to relieve the motorman of all responsibility in connection with the 
control in appljing the brake, but superlative simplicity was found 
to be much more desirable than the superlatively automatic, and the 

FIG. 4. 

automatic devices were seen to be entirely unnecessary, the apparatus 
as at present constructed being of great simplicity. 

The diagram of the braking current in Fig. 2, shows the auto
matic decrease in the intensity of the brake application so desirable 
with the decreasing s peed referred to above. As the speed decreases, 
the generator runs more slowly and consequently produces less and 
less current. 

With this style of brake, the life of the wheels is increased from 
two to three-fold, thus affording a saving ir, the item next in cost to the 
electric maintenance itself, to say nothing of the entire saving in brake 
shoes. This is emphasized in th e fact that the brake shoes are being 
constantly besmeared with sand and grit thrown from the wheels, and 
when in this condition, they are brought ,.gainst the wheels with the 
tremendous pressures noted above. A better method could hardly be 
devised for reducing both wheel and shoe, We little realize the 
great number of brake a pplications necessary in a day's run. Careful 
record h as been kept of this point, giving in three days an average of 
1,377 brake applications per day for a run of about 164 miles. 

Another interesting feature in this connection is that a flat wheel 
from skidding is an impossibility. It will readily be seen that should 
the wheels stop, the generator connected with the axles ceases to pro
duce current, and none therefore exists to farther apply the brake, and 
though they may be sliding forward on the rail, yet the wheels continue 
to rotate more or less, a nd constantly present new surfaces for the slid
ing contact. 

The braking action is two-fold and is especially efficient. The 
rotating ;1rmature of the motor, instead of tugging ahead by its momen
tum, is itself pulling back and more or less powerfully braking the car 
through the gears by the retarding effort of the magne tism of its field 
while generating the braking cur rent. The power required therefore to 
perform this work is taken from the energy of the moving car which 
it is desired to destroy; not on ly is the car thus retarded, but the 
electric brakes arrest the motion of the whee ls direct with a force that 
is remarkably powerful and under perfect control of the motorman. 

Two forms of braking magnets are used, one for winding up a 
brake chain usually employed in connection with the trailer, and 
another for directly arresting the motion of the axles, one magnet 
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only being used in connection wich each axle. as shown in Figs. 4 and 
5. These magnets a re tru ck mounted, not a n o unce of their weight 
being dire ctl y o n th e axle, and are so supported that their gravity acts 
to automatically retract from the brake face. The brake face is auto
m a tirally lu bricated to a slight degree, receives a high polish and does 
not cut o r rapidly wear. The brake is noiseless in its operation. It 
will be seen fro m the cuts that inasmuch as it does no t revolve, no 
commuta ting or contact device is necessary. Its crescent form accom
plish es important technical func tions and also e liminates the necessity 
o f pulling off a wh eel for its attachment, removal or inspection. The 
brak e face is solid unbroken metal with no grooves or interstices for 
catching grit o r sand, which in part expla ins th e absence of wear above 
refer red to . The bra ke magnet is practicall y indestructible, a few turns 
o f stout wire constituting its one coil en tire ly enclosed and sealed in 
metal. N o ha rm or m oisture can reach it. The lubricator for the 
brake surface is dry, not sticky or adhesive, a nd does not gather sand 
or dirt and retain it upon the braking face. No mechanical p ressures 
whateve r are employed to a rrest the car, a nd he nce no strain or shoul
der wear comes upon the journ als. 

As to the arrangement for application a nd control of t he brake by 
the motorman, about a year ago the following appeared from the pen 
of the writer: 

'' Considering the inexperience of th e o perator and the responsi
bility which at times well nigh overw h elms him, l think that, as 
engineers , we should be willing to set a very hi g h mark to be attained 
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FIG. 5. 

in the ideal brake for electric street railwa y service namely, the use 
o f but a sing le cont rolling lzandle for everything ; starting, accelerating, 
retarding and braking the trailer, or t ra ile rs a nd a ll. Let the motor
man have nothing to think of except one handle, and two thirds of the 
accidents now occurring will be prevented. Let this h a nd le require no 
more exe rtion in its o pe ra tion than the present controlling handle. 
Le t the m otorm a n fulfil his functions with as little i,hysical exertion as 
possible; he will the n have a greater reserve for mental applicat ion 
when necessary. A motorman required to exert an enormous amount 
of brute force , constantly g rinding at the brake, has but little life 
left to apply in case ol emerg ency. I agreed with a prominent 
writer on this subject , wh e re he says that a multiplicity of handles is 
fatal in time of emergency. " 

At the time the above was written, equipments controll ed as 
therein set forth, namely, by the use of a sing le controlling handle for 
everything , had been in operation for upwards of a year. The methods 
e mployed for accomplishing this have been varied, but in the form 
most in use at the present time the resistance contacts are em ployed in 
a two-fold manner; the con troller handle is made t o o perate back and 
forth over the same cont.acts for con trollin g both the application of 
the current to the motor and braking th e car. A self-correcting and 
interlocking device is also provided, so if the motorman does not 
throw the handle clear over, the transformation is co mpleted a utomat
ically before th e movement of the lever can reach the operating con
tacts. 

It will thus be seen that the brake is automatic and does its work 
without any special act or even the knowledge of the motorman. He 
simply" works a single handle" back and forth, a nd electricity "does 
the rest." Suppose the motorman wishes to stop his car, he turns off the 
curren t by simply swinging the lever over to the right. This operation is 
made to automatically convert the motor into a s pecial dynamo for gen· 
e rat ing currents at very low speeds, and also simultaneouslv to cut off 
all connection with the trolley current. The brakes are then applied 

by sim ply swinging the handle back over the path it has just traversed; 
the fa rther it is swung to the left, the stronger the brakes are applied. 
T he act o f releasing or letting off the brakes, again automatically re
establishes connect ion with the trolley and re-converts the dynamo into 
a motor. The same rhf'o stats and contacts are applied to control the 
motor while running the car, and also to control the slight amount of 
current generated by the transformed dynamo, which is sufficient to 
brake the train. 

The motorman cannot turn on the current before the brakes have 
been released, nor can h e apply the brakes before the current has been 
turned off. This is a result of construction, and constitutes a feature 
of merit in the new electric brake, effecting an economy in current and 
a saving in wear and tear. Freeing the conductor of all care in this 
con nect ion, and leav ing the braking o f the train-including trailer or 
trailers a nd all-sole ly in the hands of the motorman by placing at his 
command a power with which he may with the utmost ease accom
p lish h is task, constitutes an importan t advance in the art of control of 
electric railway equipment. 

It has been found tha t the electric brake is practically incapable of 
abuse by any motorman, due to the fact above named, that no amount 
o f over-applica tion can cause fla tten ing of the wheels, or any harm 
whatever to an y part of the equipment through their locking and 
skidding. 

The principal moving parts are simple and durable, being only two 
in num be r. The various portions of the contrc>ller have been 

subjected to the severest tests possible, one test made in 1893, 
consisting in 518,700, consecutive brake applications without 
appreciable wear, the parts being in regular service at the pre
sent time. 

Operating the brake in this manner, it will at once be 
seen that the system is one of the utm ost certainty of operation, 
surer even than the hand brake, from the fact that every time 
the car runs, the motor, which is depended on for the braking 
action, receives a test, and its fitness and capacity for the 
next brake application is co nstantly being demonstrated. On 
the other ha nd the motorman never knows whether his hand 
brake is sure to operate when called upon for the next 
application. 

Th e advantages found to result from the practical use 
of the e lectric brake as compared with former brake systems; 
i1s qualities as an accide nt preventer, as well as its general 
com merical value may be recapitulated as follows: 

I. The ce rtainty of its operation. 
2. The enormous power at instant command and under 

perfect co ntrol. 
3. The absence o f all power absorption at moneyed cost 

from the central station. 
5. Its extre me simplicity. 
6. Observed saving in wheels, two to three-fold. 
7. Entire saving in brake shoes. 
8. Lubrication of brake face; very little wear of either 

wheel o r magnet. 
9. Absolute silence of operation a nd release. 
10 . The low E. M. F. at which it operates. 
1 I. The ease o f its application and control, 
I 2. Conserving strength a nd prolonging the usefulness 

of the motormen. 
r 3. The smoothness of its operation. 
q. The fact that its use cannot cause flat wheels. 

Feeder Patent Decision. 

A decision far reaching in its effect, was given September 12, by 
Judge Acheson in the Fnited States C ircuit Court of Appeals in Phil
adelphia, against the Edison Electric Light Company. The decision 
was o n appeal of Westinghouse, Church, Kerr & Company, from the 
decision of the C ircuit Court in New Jersey, in an infringement suit 
broug ht by the Ed ison Company to restrain the appellants from using 
one of their patent distribution systems of feed wires. 

The patent contested was le tters patent No. 264,642 granted to 
Thomas A. Edison for an electric distribution and translation system 
by reason o f the construction and operations of an electric light plant 
at the city o f Trenton, N. J., by the defendant Westinghouse, Church, 
Kerr & Company. 

All through, the testimony of the defence was to show the great 
similarity between gas and water d istribution and that of the electric 
distribution according to the specifications mentioned in this patent. 

The judge after reviewing the facts of the case, says, "The plan of 
electric distribution covered by the claims in question is not 'the 
creative work of that inventive faculty which it was the purpose of the 
constitution and pate nt laws to encourage and reward.' To sustain 
these claims would be to sanction a monopoly in that which belongs 
to the public. In announcing this conclusion we cannot do better 
than quote some observations of the Supreme Court which apply with 
great force to this case, as we read the proofs." 

THE New Castle, Minersville & Tremont Street Railway Com
pany, of New Castle, Pa., was incorporated September 19, with a cap
ital stock of $100,000, to construct and operate an electric railway in 
New Castle, Schuylkill County, Pa. W. F. Sadler, of Carlisle, Pa., is 
president of the company, and other stockholders are L. S. Sadler and 
Willard F. Thompson, of Carlisle, and Elias Davis, of Broad Mountain, 
Pa. 
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Wheels. 

J us t as we are going to press the following letters 
ha ve been received upon t he su bject o f cored wheels a nd 
their action on curves: 

P ASSA IC, N. J ., September, 22, I 894. 
EDITORS STREET RAILWAY J OU RNAL: 

I am becoming very much interested in the subject of 
the wear and behavior of the wh eels under st ree t cars. 
With the introduction of hea vier cars, the life of those 
wheels which I h a ve a n opportunity to examine, is being 
very much shortened. This rapid wear is making trouble. 
Mr. Fitch in his article, published in you r Ju ly issue, makes 
a number of exceedingly good points, but in speaking of 
the uses of the cone, he seems to m e to omit one poi nt. 
Wheels when fast on one axle a nd held square in the 
truck will travel, or t end to t ravel in a st raight line, re
gardless of slight differences in si ze. In fact, experiment 
has shown that wheels may be thus fi t ted and of such 
differences of size as to run ro un d a curve of a g iven 
radius without slipping; but if the axles are put into the 
truck square with each other and a re fast on t he axle, 
the tendency of the truck is no t t o follow the cu r ve, but 
to go straight ahead. This has a lways see med to me to 
be one of the strongest arguments against coning of 
wheels. If a pair of wh eels ha s n o tendency to go round a 
curve, because of their difference in size, then certainly 
the making of the individual wheel in such a way as to 
practically give two diam eters can b e of no advantage, 
since slipping must be encountered in a n y event. I sup
pose that it is pretty well understood tha t coning has 
some advantages o n a straight track. I t t end s to keep the 
truck centered between the rails. J. F. T. 

N Ew YORK, September 24, 1894. 
EDITORS STREET RAILWAY J OURNA L: 

Mr. Fitch in the July number of the STREET RAIL
WAY JOURNAL presents a number of advantages which 
coned wheels have over those with cy lin d ri cal treads. He 
gives what has been, a nd what I suppose is to t his day the 
generally accepted idea among ca r b uilder s a nd railroad 
men. When I was a young man it was received a s law 
and gospel. It is a real good th eo ry, b u t it has n o founda
tion whatever in fact. I do not beli eve tha t the cen trifugal 
force in any ordina ry street ca r work has a ny thing t o do 
with the behavior of the wheels on the track. Theoretic
ally the trailing truck of a long car shou ld have just a s 
much centrifuga l force as the forward end. The rear 
half of a long m otor car ought not , th eoretica lly, to have 
any less centrifugal force than th e front half, ye t t he fron t 
half of the car jams its wheel ha rd aga inst the outside 
rail, while the rear half will have its wheel slack to the 
rail, and perhaps grinding against the inner rai l. That 
fact certa inly ought to smash the con e theory. 

All cars built with a due regard to th e laws of na ture 
and the rules and regulations laid d o wn in t h e books, 
tend to go straight ahead. W hen a car reach es a cu rve 
the rail proceeds to push the wheel sid eways a n d t he fi rst 
wheel gets a very large percentage o f t he push. T he 
second wheel practica lly takes none at a ll of it, conse
quently cars go around curves corner w ise. In t he o ld 
days when it was custom a ry to let the ou ter wheels ru n 
around curves on th eir flanges it was almost u n iversal 
to find that they cut a pair of grooves in t he ou ter ffa t 
rail. In this case, theory may be a ll right for t he forward 
pair of wheels, but how a bout the second pair? It is cer 
tainly all wrong for them. It used to be a com mon belief 
a mong railway men that coned wheels stayed in the mid
dle of the track better on ta ngents than t hose wh ich were 
cylinders, and in 1873 it was a q uestion whether o ne o f 
the popular systems of loose wheels and axles was no t 
led into trouble b ecause, using cylindrical wheels, they had 
d ifficulty with the swing ing of the t ra ins from side to side 
o n straight tracks. B ut s11 ppos ing the cone theo ry worked 
a ll right in p rac tice a s we il as on paper, would it be o f 
a ny p racti cal use? I thin k t he answer a very doubtfu l o ne, 
because aft e r a com para t ively little wear th ey become 
cylindrical, a nd with a litt le more wear they are coned 
in the opposite d irection. 

As Mr. F itch showed, wheels on curves will s lip and 

slide regardless of coning or being fast or loose o n th e 
axles. In fact a wheelbarrow wheel wont go round a 
curve with as littl e friction as it has on a straight line. 

I can't agree with Mr. Fitch in the statement he 
m akes in his sixth paragraph, at the bottom of the first 
column. I think the side motion seen in a car upon the 
t rack under the circumstances which he describes is not 
so much due to the lagging of one wheel behi~d the 
other, as to irregularities in the surfacing of the track. 
He says that: "vVhen one wheel is minutely smaller in 
diameter than the other, and lags behind, its direction of 
travel is changed from a straight line to an outward direc
tion or path, until its own largest circumference next to the 
flange of the wheel is in contact with the ball of the rail." 
This may be an explanation, but it does not correspond with 
all the facts in the case. It does not to me seem to cor
respond with the fact that unequal diameters on the same 
axle held squarely across the track tend to travel in a 
straight line. It should think it more likely that there 
was a sliding of the wheels at right angles to the rails. 
This seems to me rational, but the slipping and lagging 
of one wheel behind the other does not. Most good 
trucks hold their axles rather too rigidly lengthwise of 
t he track to make this seem probable. 

FRANK ADAMS. 

Fender Report in Baltimore. 

Some time ago a car fender commission was formed in Baltimore, 
Md., consisting of the Mayor, City Register and City Commissioner, 
for the purpose of considering the subject of life guards for t rolley cars. 
Mendes Cohen, past president Am. So. C. E., was em ployed to 
investigate and make a report on all fenders which came to his notice. 
In all, seventy different types were offered, but out of this nu mber, 
which included nearly, if not all, of the best known fend ers, none met 
with his unqualified approval. 

The various fenders are grouped into classes, based on form or 
mode of operation. Class I are termed "combination fenders," mean
ing those which include in one design a projecting front fe nder, 
together with a wheel guard, being thus complete in themselves, The 
following are named u nder this head as patentees of fenders li kely 
to prove effective in service: William C. O'Brien, J. W. Darley, Jr., 
Will iam R. Will and W. R. Fowle r , all of Baltimore, and the R. A. 
Crawford Manufacturing Company, Pittsburgh, Pa. 

Class 2 are "front scoop or pick-up fe nders," desig ned to save 
persons caught, either standing or fallen in the way of an a pproachin~ 
car , but which make no provision for the contingency of fa ilure to pick 
up the victims. These are divided into two groups. In the first are 
included such fenders as failing to pick up the victi m will not by their 
form cause injury in passing over him. As belongi ng to this group 
Mr. Cohen mentions two, of which Samuel C. Ki ndig and Wi lliam J. 
Ogden, both of Baltimore, are inventors. Neit her of these, however, 
came fully up to the requirements, but both inventions contain good 
and valuable features. Of course, as a lready ex pla ined, these fe nders 
will each require an effective wheel guard to ope rate in connection 
with it. 

Fenders of Class 3 assume to trip the person s truck and cause his 
fall upon the platform, but which, like the fenders of Class 2, make no 
provision for those who a re not successfully picked u p or saved from 
falling. Of this class there are but three devices which merit attention, 
viz.: Loui s Pfingst , Boston, the fe nder used by the Buffalo Street 
Railway Company, and that of Ferdinand Groshans, Baltimore. 

This Buffalo car fe nder differs from the first only in the fact that 
it does not slide under the car. It is so arranged as to be readily at
tac hable and, when the direction of the car is reversed, the fender is 
lif ted off by the conductor a nd m otorman and transferred to the other 
end of the car. Dr. Groshan 's fender is not thoroughly worked out in 
its mechanical details and would not be entitled to notice, except for 
the e las tic edge, which is good and may be fairly relied on to trip a 
person without seriously bruising or injuring him. 

Class 4, or '' wheel guard fenders," with or without scoops, are 
intended to protect from being c:rushed by the whee ls any victim whom 
t he front fender has fa iled to save. In this class several are mentioned. 
They a re the fenders of which the Detrick & Harvey Machine Co., 
Baltimore; S. Wright, New York (in use in Philadelphia); George 
Blakistone, Baltimore (on entire equipment of the Central Railway 
Com pany of Baltimore); H. S. Robinson, Fallston, Md. , and F, 
Groshans, Baltimore, are the patentees. 

W hat is needed is a very simple piece of work, the more simple 
the better. Mr. Cohen's report concludes as follows: 

''It is required that the front surface of the car, striking a standing 
human being, shall be so a rranged as to afford a reasonable prospect 
of saving the person from being dashed to the ground ; and, further, so 
arranged that it shall do the least possible damage by its own impact; 
and, furth er, if it fails to do the duty ex pect ed of it, and the person 
does fall to th e ground, or is a lready lying there, that it shall be so de
vised as to pass over him without causing further injury ; and that 
there shall a lso Le on each car a suitably arranged wheel guard, prefer
ably of a ngu lar or " pilot" form, which sha ll be automaticall y brought 
in close contact with the stree t a nd rails , in order to prevent the 
crushing of the victi m, whom the front device has failed to save." 

/ 
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Atlanta is the city whic h m a ny of our readers will 
visit this month at the a nnual meeting of the American 
Street Railway Association. F or all who expect to at
tend the Convention , we can predict a most delightful 
trip, and we urge upon every company the desirability of 
being represented. T he Convention promises to be the 
largest and most successful in the annals of the Associa
tion. The p rogramme decided upon is a most attractive 
one, the pa pers being upo n subjects having an important 
bearing upon street railway practice, while the social feat
ures of the meeting promise to be particularly pleasant 
and attractive. 

Instances of Exorbitant Insurance Premiums 
are continually being brought to our attention, and bear 
added testimony to the soundness of our position in 
urging the advantages of mutual street railway insurance. 
We learn from insurance people that rates higher than 
even now are contemplated, · on account of unprofi table 
business. On the other hand, we are informed that the 
losses of a certain mutual company, making a specialty 
of electric railway and lighting risks, have been a small 
fraction of their premiums received, and that a dividend 
or rebate of 50 per cent. on the business of the past 
year is about to be declared. These two statements do 
not seem consistent, and altogether, it is but fair to state 
that experience with mutual insurance in this field, is not 
sufficient to enable percentages of loss to be calculated 
with any degree of certainty, yet we are sure that the 
cardinal principles on which all successful mutual com
panies are founded are wise, and must inevitably lead to 
lower rates or better profits. 

Leakage from Overhead Lines, unless special care 
is taken to provide good insulation, often amounts to a 

large percentage of the total output, and reduces the 
efficiency of the system materially. To provide against 
loss from this cause, the overhead line should be fre
quently a nd thoroughly inspected, and care taken to 
determine any faults or breaks in the insulation. Usually 
natu ral causes are the only agents of destruction which 
need be feared, but some remarkable performances of the 
amperemeter in a station near New York last month led 
to an investigation which disclosed other courses for the 
current. It was found after the engines had been called 
upon to deliver considera bly more current than usual, 
that the manager of a neighboring road had been using 
the extra current to operate his cars, his own generating 
apparatus having broken down. The connection was 
made at a a point where the feeders of two lines passed 
close to each other. Hereafter linemen should be in
structed to look OU t closely, not only for weakness in the 
insulation, but also for surreptitious connections with the 
overhead circuit made by other power users. 

"Street Car Wheels and Axles," is the title of 
a paper to be read at the coming meeting of the Amer
ican S treet Railway Association in A tlanta, Ga., by 
D. S. Cooke, electrical engineer of the Trenton Passenger 
Railway Company. This should receive, as it deserves, 
the careful attention of the Association, and should have 
the fullest discussion. Since we are entering upon a new 
era in street railway traffic, and are introducing new 
methods of propulsion which have increased the scope of 
the street road beyond a ny precedent, we have encoun
tered entirely new and perhaps un expected conditions. 
With the change from animal power to electricity 
and the cable, the railroad manager is confronted with a 
change in the condition of his rolling stock. Among the 
exceedingly important of these conditions is the in
creasing wear of the wheel. Harder service, heavier 
weights, and greater brake power all combine to shorten 
the life of the wheel. Unfortunately, the conditions 
of street service differ so materially from those of any 
other railway work that the experience of the steam 
railway men is of comparatively little value; hence, it be
comes necessary to study the problem in the light of the 
new and rapidly growing experience. 

City Engineers and Local Street Railway Man
agers are often at loggerheads as to the best methods of 
track construction (including the type of rail and mate
rial for paving), when it is proposed to reconstruct or 
extend a system for mechanical traction. Several in
stances of this kind have occurred recently, and the rea
son has usually been that engineers in the employ 
of municipalities were not as well posted regarding 
existing street railway practice as those directly engaged 
in the business. The city engineer is supposed to be 
always on guard for the best interests of the city, but in 
his zeal he may insist upon the use of a new rail or of a 
type of rail that is employed in another city where the 
conditions differ widely from those in his own locality. 
The essential features of a rail to be considered are 
strength, so as to avoid the necessity of tearing up the 
streets for repairs, degree of obstruction to vehicular traf
fic, in some cases to provide a track for vehicles, and ease 
of draft. From a street railway standpoint a Tor center 
bearing girder rail is most desirable, because of their ease 
of draft and strength with economy of material. In cities 
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where these types are not allowed, a compromise must be 
effected. A grooved girder rail m ay be employed in an 
exceptionally clean city with fair results, but wili not fit 
the conditions of a city where the streets are habitua lly 
dirty. Other rail heads of almost every conceivable type 
have been tried with more or less satisfactory results, so 
that in the present state of the art it is a lmost folly for a 
person not fully informed on the results o f past trials to 
undertake the design of a new rail and insist upon its 
adoption. Let such city engineers as may have to pass 
on any part of street rail way construction keep thoroughly 
posted upon all improvements made in the industry, a nd 
it will then be found that their ideas a nd those of the 
managers will agree in all essential particulars. 

Five State Street Railway Associations, those 
of New York, Pennsylvania, Massachuse tts, Ohio and 
Michigan, held their annual m eetings last month, and 
each, according to the report of its executive co mmittee, 
was in active and prosperous condition. The increase in 
state associations throughout the country is evidence of 
the fact that they form an important aid to the industry 
in which their members are engaged. There are many 
important subjects, as we have repeatedly stated in these 
columns, which the American Street Railway Association, 
owing to its national ~haracter cannot take up, and with 
which the individual companies of the state acting alone 
are not able to cope. Yet the prosperity of all depends 
upon the prompt and effective action by some body or 
association in the common interest, either to prevent un
just legislative oppression, or to assist in the perfection of 
the operating department of railways by a general ex
change of information or in other ways to be of benefit. 
The amount of capita l invested in the street railway in
dustry, through the general introduction of mechanical 
methods of propulsion, has increased so rapidly during 
the last few years that the need of united action is much 
greater than ever before. We feel co nfident that if the 
advantages to be secured by joining state associations 
were more generally realized, a much larger proportion 
of the operating companies of a sta te than at present 
would be enrolled in their lists of membership. For the 
small company, as for the larg e, the need for mutual help 
is equally important, and while the excuse is often made 
that the railway in the small city can add but little 
strength to an association, it should be remembered that, 
especially in securing legislative action and reform, a 
railway company in a small city or town can often use 
a greater influence in proportion to its size with a repre
sentative from its district, than one in a large city. As 
for those companies which are so shortsighted as to wish 
to profit by others' work without co-operating in the 
ends sought, a time may come when they will need as
sistance in their turn, but that a ssis tance may not then be 
readily offered or available. 

The Business Situation is Improving. Whatever 
may be the causes, there is no doubt about the fact. East
e rn markets, particularly in New York, have been fiiled 
for nearly a month past with buyers from nearly all parts 
of the country. The pressure upon the custom houses of 
applications for the release of goods from bond has been 
so great th at for several weeks their clerical forces have 
had to work late at night in the endeavor to satisfy the 
energy of the merchan ts who are seeing substantial profits 

in the growing volume of business. Boxes, bales and 
barrels are once more encumbering the sidewalks and 
trundling merrily through the streets on their way to 
the railroads. The dry goods industry has first felt the 
effects of this increasing confidence in the future. It is 
said that at one time over 4,000 purchasers of dry 
goods were in New York City alone, and under the 
stimulus of their demand, prices have been steadily ad
vancing, and the large surplus stocks at the great manu
facturing cities of New England have been rapidly drawn 
down to a point where increased production has neces
sarily commenced again, on a larger scale. A "straw," 
which has given great encouragement to those disposed 
to be optimists, was a recent sale at auction of an im
mense stock of silk, about 600,000 yds. in all, which went 
off a t prices averaging less than 10 per cent. below the 
general market. Other departments of business are slowly 
but surely picking up, and stocks of goods, wholesale and 
reta il, which for nearly a year past have been kept at the 
very smallest possible point in anticipation of lower tariff 
rates, are n ow being replenished everywhere. The pros
pects for a good fall trade and excellent spring business 
in the general industries of the country are exceedingly 
bright. 

* * * * * 
Financial markets-the most sensitive of all-have 

been en couraged by the business revival and although 
there is believed to be " a large short interest" in the 
stock market, composed of those who are inclined to think 
the general conditions not wholly favorable, the general 
feeling is one of cheerfulness and belief in the immediate 
future of American securities. Railroad stocks have grad
ually advanced with improved reports of freight earn
ings, and nearly all stock quotations other than railroad, 
have shared in the current hopefulness. Government 
finances, too, are improving, The gold reserve is steadily 
increasing, the enormous volume of custom receipts dur
ing the past few weeks has provided for all immediate 
necessities and it is confidently believed that the new 
tariff bill will permanently run the Government and leave a 
reasonable surplus. The money depots of the world, Lon
don, New Yo rk, Paris, Berlin, are full to overflowing with 
cash which the banks, as agents of the capitalists, will be 
only too glad to loan upon satisfactory security, and no 
security is, as a rule, more satisfactory than properly en
dorsed drafts secured by bills of lading. The best com
mercial paper is eagerly sought for at low rates of interest 
and it may be considered certain that when our manu
facturers and merchants th e world over are certain enough 
of their m arkets to again take up the work of production 
and distribution, the money supply will be, for some time 
at least, equal to the demand. 

* * * * * 
The street ra ilway industry has borne its burdens in 

the great financial depression of 1893-94. Eighteen months 
ago the skies were bright, earnings were increasing and 
street railways were enjoying unexampled prosperity. 
Then came the crash. Earnings fell off at once, though 
proportionately less by far than was the case with the rail
roads of the country, and indeed less than with most indus
tri al firms and corporations. Street rai lways have always 
the great advantage of a cash business, and where they 
a re not overcapitalized they can easily stem any ordinary 
financial depression. Throughout the present one the 
necessary net earnings have generally been obtained by 
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severe re t renchments. It is probable that many of the 
properties have had experience in economizing, which 
is, to some extent, a practical offse t t o tern porary 
financial troubles. The demand fo r ne w apparatus 
and supplies of all ki nds has rapid ly falle n away. New 
construc tion, except in a few large c it ies, has almost 
completely stopped. The great man ufactu ring compa
nies, confronted with a rapidly con tracting market, have 
effected great economies in their own organization, and 
have been putting down prices to a po in t hitherto unhea rd 
of. It is probably true that a street ra ilway can be built 
a nd equipped to-day at a price less by fully 50 per cent. 
than was the case two years ago. 

* * 
The time is ripe for action. It is not probable that 

prices for apparatus and for the major supplies necessary 
in street railroading wi ll ever-or at least for years to 
come--be materially lower than at present. It is hard to 
believe that manufacturers can be making any reasonable 
margin of profit at the prese nt figures. Electrical appar
atus stands at prices less than one-third those of three or 
four years ago. Steel rails, even the patented sections, can 
be purchased at prices which compare favorably with 
those of the English market in spite of the far higher 
wages in this country, for our coal and iron production is 
so enormous and our processes of manufacture have been 
cheapened to such a degree that the time when we can 
co m pete with England in the w orld's iron an<i steel mar
kets seems to be a lmost in sight. Ingo t copper is at ex
tremely low figures, and it is being drawn into wire a t 
prices which represent a fraction o f the profits of better 
ti mes. Structural iron and building m a terials a re cheap, 
and everywhere the cash purchaser can come into the 
most favorable m a rket obtained in the experience of many 
years. These conditions, however, will not long obtain. 
"Those who know" are a lready purchasing, and from all 
sides street railwa y manufacturers and dealers r e port 
greatly increased inquiry. This strengthening d e mand 
will inevitably bring about higher p rices, a nd those who 
are in the fie ld first will reap th e b enefit of the lo wer. 

* * * 
The market fo r s treet ra ilway b o nds is beginn ing t o 

show some life, and a few issues have recently passed o ut 
of brokers' hands t o the investo r at a reasonable profit. 
G enerally speaking, h o wever, Eastern bankers a nd b ro
kers have no t cleared their coffers o f the more or less 
" choice" bo nd issues of all kinds, with which they ha ve 
been loaded down during the financial depression, a nd are 
not disposed to assume resp o nsibility for street railway 
bonds outside of th ose of t he la rge systems and principal 
cities of the country, whose safety is beyond reasonable 
doubt. This, however, is not due so much to the lack of 
money or of credit, as to a m ore or less general feeling in 
banking circles that many street rail ways have been over
capitalized. In cases where there is no ground for such 
suspicions, street railroads a re, even now, readily secur
ing a hearing and can in many cases either borrow money 
o n a deposit of bonds as collateral, or, if presenting ex
ceptionally choice issues, can sell them outright at favo r
able rates. 

* * * * * 
F or the reasons above stated, we are strong ly advis

ing our friends to complete their financial arrangements 
so long held in abeyance, and to go into the market at 

o nce prepared to take advantage of business conditions 
a nd opportunities, which may n ot be found again for 
many yea rs. 

Our Forthcoming Souvenir JMition. 

As in a nu m ber of years pas t, we shall issue during 
the present m o nth in h o nor of the Atlanta Convention 
a nd of our t ent h an ni ve rsa ry, a Souvenir Edition of the 
STR EET R AILWAY J OUR NAL, which we believe will be one 
of the handso mest a nd m ost comprehensive publications 
in the history of trad e journalism . The contents will be 
devoted largely to the inte rests of street railways in the 
South, and will conta in numerous illustrations of scenes 
in and abou t A tl anta, a s well as street railway views from 
every princ ipal Southern city. Other features of the 
publication will be p ortraits of a very larg e number of 
the officers of Southern street railway companies, portraits 
of the past presid ent s of the A m erican Street Railway 
Assoc iatio n, execu ti ve committee and local committee of 
arrangements, with those of a number o f Atlanta's promi
nent citizens. T he ta ble of contents will also embrace an 
article descrip tive o f the g rowth of the STREET RAILWAY 
JOURNAL, and of th e street railway industry during the 
last decade, toge ther with numerous other interesting 
subjects. 

Our headquar ters d uring the C onvention will be in 
Parlors B and 6 of the Arago n Hotel, and we shall also 
have a handsome booth in Expositi9n Building, near the 
entrance to t he Convention Hall. In this connection we 
extend a cordial invita t io n to a ll the delegates, supply 
men and vis i tors to call and register with us, assuring all 
of a hearty welcome. 

Electric Railway Ambulance. 

As a result o f a conference between Health Com
missioner Dr. G eorge H om a n, o f S t. Louis, and President 
Scullin of the Un ion Depo t S treet Railway Company of 
that city,the latter co m pany has decided to put in operation 
an electric street railway ambula nce. The plans for this 
unique car have been drawn up by Dr. Homan, and the 
car is no w being built by the St. Louis Car Company. 
It will be fitted up so a s to be complete in every detail, 
and its line of service will be from 12th and Pine Streets 
over the line of the Union D epot Railway Company to 
the City Hospi tal, a nd t he western terminus at Kings 
Highway a nd Arsenal S treet, where patients will be trans
ferred by ordinary a m b ul a nces to the Female Hospital a 
quarter of a mile dis tan t, a nd also to other institutions in 
that vicinity. 

Pending the com ple tion of this car an ordinary car 
has been fitte d up tem porarily for the service. It runs 
on a regular schedule, m a king seven trips daily, handling 
each d ay from fif t y to six ty patents, who are in charge of 
a competent physici a n. 

--- -••·•-----
ON Saturday, Sep tern ber r 5, 1894, the stockholders 

of the Orleans Railroad Compa ny, of New Orleans, met 
to conside r a p ropositio n for a change of motive power. 
The p la ns and specifications had been prepared by H. J. 
Malochee, E. E. , of that city, and a report was submitted 
by him reg arding the estimated total cost. This report 
was approved as read, and the necessary two-thirds of 
the to tal numb er of shares were voted in favor of the pro
posed chang e. 

Work o n this line will begin very shortly when the 
cont ract will be let, the whole to be done under the super
vi sion of the consulting engineer of the company. This 
road, which runs through a thickly populated section of 
the suburbs, reaches Canal Street by the narrow streets of 
the French q uarter, but when leaving these, the cars run 
on severa l very wide and broad avenues, which are lined 
with bea ut iful residences. This line also reaches the 
famous French Market of the Crescent City, as well as the 
Fair Gro u nds where the winter races are held. 
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THIRD ANNUAL MEETING OF THE PENNSYLVANIA STREET 

RAILWAY ASSOCIATION. 

The third annual meeting of the Pennsylvania Street nual address. Richmond L. Jones, of Reading, welcomed 
Railway Association was held at Reading, Pa., Wednes- the visitors to the city. He dwelt at length on the appli
day, September 5 and 6. 1 here was a large attendance, cation of steam and electricity to transportation, and 
and the meeting was a most successful one in every par- closed with a beautiful eulogy on the death of the late 
ticular. An especially attractive feature of the meeting president of the Association, R. H. Rhoads. 
was the fact that an exhibit of street railway supplies A paper was then read by Lincoln Nissley, general 
was held in connection with it. Heretofore, supplies manager of the Citizens' Passenger Railway, of Harris
have been shown only in connection with meetings of the burg, on "The Perfection of Street Railway Motors." 
American Street Railway Association, but the exhibits This is published in another column. 
were most complete both in number and variety, and re- In the business meeting which followed Mr. Nissley's 
fleeted great credit on those represented, as well as upon paper, the subject was discussed as to the admission of 
J. A. Rigg, president of the Reading Traction Company, supply men as members of the Association. It was finally 
to whose efforts, we understand, the plan of making the I decided to admit representatives of supply houses to the 
exhibit was finally brought to a successful completion. Association as honorary members, upon payment of an ad-

VIEW OF CONVENTION HALL, READING, PA., SHOWING EXHIBIT OF THE GENERAL ELECTRIC CO. AND 
PECKHAM MOTOR TRUCK & WHEEL CO. 

The part of host was ably filled by Mr. Rigg, and the hos
pitable welcome and entertainment extended to all dur
ing their stay at Reading will long be remembered by all 
participants. 

The official place of meeting was at the Neversink 
Hotel on the summit of Neversink Mountain, several miles 
from the center of the city. It is reached by the Never
sink Mountain Electric Railway, which has been described 
in former issues, and which winds around the mountain, 
disclosing beautiful views of the neighboring hills, the 
city of Reading and the picturesque Schuylkill Valley, until 
the summit is reached at a height of some thousand feet 
above the city below. 

The exhibits were held in Metropolitan Hall at the 
corner of 5th and Chestnut Streets. While some consid
~rable distance from the Neversink Hotel, this hall was 
quite near the Mansion House, which was the head
quarters of the Association during the last day of the 
meeting. A detailed account of the different exhibits is 
given in another column. 

The meeting was called together at I J A. M., Septem
ber S, in the parlors of the Neversink Hotel by Vice
President Wright, of Allentown, who delivered the an-

mission fee and annual dues, the honorary members to 
have the same privileges as other members, except that of 
voting and holding office. 

At the afternoon session an interesting paper on 
"Power Sta tions" was read by L. H. McIntire, general 
manager of the People's Traction Company, of Philadel
phia. 

In the discussion that followed Mr. McIntire was 
asked in what sized roads it would, in his opinion, be 
advisable to use direct connected and belted generato rs. 
In reply, Mr. McIntire said that this question depended 
largely upon local conditions, especially the question of 
cost of real estate, since the belted plant took more room 
than the direct connected. As a general rule, however , 
where the units used were larger than 300 or 500 K. w., 
the direct connected method was preferable, and that even 
where the units were smaller, direct connected pla nts 
might be used to advantage. In plants where the unit 
was 1,000 K. w., or over, the direct co nnected plant, in 
his opinion, was the only practicable. 

In the business meeting that followed the question 
was brought up of the best method of apprising the non
member companies in the state of the advantages of the 
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Association and enlarging it by t he add ition of ne w m em
bers. Remarks were made by Messrs. Given, L anius, 
Bragg, Darlington, Lawless a nd others, and it was finally 
decided to refer this question to the executive committee 
for action. 

The election of offic ers resulted in the following 
choice: President, J ohn A. Rigg, Reading; first vice 
president, Robert E. W rig h t, Allentown; second vice-presi
dent, G. L. Greenwood, Pi ttsburgh;secretary, S. P. Light , 
Lebanon ; treasurer, W. H. Lanius, York. Executive 
committee, C. L. Magee, Pittsburgh ; J. J. Patterson, Lan
caster, and B. F. Myers, Harrisburg, with the president 
and secretary members ex-officio. 

The place of meeting fo r next year was left to b e 
determined by the executive committee. 

In the evening a trip was made in special elec t ric 
cars to the power station of t he Metropolitan Electric 
Company, which supplies current to the ca rs of the R ead
ing Traction Company as well as to an extensive 
lighting system. The party was shown through t he station 
by J. L . Boyer, chief enginee r of the Metropolitan E lec-

and pass a round the sharp cur ves of the line. The dele
gates were regaled with a sumptuous repast at the hotel 
a t the summit, after which the descent of the mountain 
was made. Further entertainment was provided at the 
Mansion House in the evening for those who remained for 
the late train. 

T HE EX HIBITS. 

The exhibits were shown at Metropolitan Hall, corner 
of 5th and Chestnut Streets. The floor space, though 
large, was well occupied. The decorations of the hall 
were elaborate, consisting of bunting and draped flags, 
while illumination was provided by arc and incandescent 
la mps, the current for the former being supplied from 
the street railway circuit in front of the building. There 
were frequent exclamations of surprise and admiration 
a t the enterprise of the manufacturers represented in pre
senting such a n excellent exhibit, a nd commendation of 
the plan of exhibiting at state conventions. The hall was 
visited by a large number of the residents of Reading as 
well as delega tes. 

EXHIBIT OF THE HUBLEY MANUFACTURING CO. AT T HE READING CONVENTIO N. EXHIBIT OF E. F. DE WITT & CO. 

tric Company and also of the Reading Traction Com
pany. The station is located on 7th Street, and the rail
way plar.t consists of a vertical, 600 H. P. Lake E rie engine, 
direct connected to a General Electric M. P. genera tor of 
730 amperes and operating at a speed of 150 revolutions. 
The station also includes a Hamilton-Corliss 1,000 H. P. 
engine, which supplies power for the city and com mercia l 
lighting, and six Ide engines, manufactured by the Har
risburg Foundry & Machine Company in the light and 
motor department of the company. The arc ligh ting 
machines are of the Wood, American and Thomson
Houston patterns, and the incandescent lig hting is d one 
on the Edison three wire system. The com pa ny has a lso 
recently installed an M. A. Green 500 H. P. engine, wh ich 
drives a General Electric 300 K. w. generator. Schieren 
belts are used. 

The company has at present fourteen ninety h orse 
power tubular boilers, and is installing a new Na tional 
water tube boiler of 1,000 H. P. An interesting featu re of 
the station is the method of cleaning generators by com
pressed air, described elsewhere. 

From the station the par ty visited Mineral Spring s 
Park, where they witnessed the act of DeLeon , t he 
"Demon of the Deadly Current," on the electric wire, a nd 
listened to the concert by the Ringgold band. 

Thursday morning the members vi sited the exhibits 
at Metropolitan Hall, and in the aftern oon, in three special 
cars, the first of which contained a fi ne band of music, 
a trip was made over the Mount Penn g ravity road. The 
ascent of the mountain was made by means of a steam lo
comotive of peculiar design to su rm ount the steep grades 

W e p resent below a detailed list of the exhibitors and 
of t he ar t icles shown : 

THE EXHIBITORS. 

F. J. HANOLD & COMPANY , of Reading, Pa., showed a large num
ber of k inds of coal which the firm handles. 

T HE SCARRITT FURNITURE COMPANY, of St. Louis was represented 
by H. D. Nourse who showed photographs of Scarritt car seats. 

THE E. S. GREELEY & COMPANY, of New York, was represented 
by F rank A. Magee, who showed several headlights manufactured by 
this company, and which were soon sold. 

THE READING Woon PULLEY COMPANY, of Reading Pa., showed 
a t the end of the hall a number of different sizes of wood faced pulleys. 
T he company was represented by W . L. Laramy. 

CHARLES A. ScHIEREN & COMPANY, of New York, were ; of course, 
re presented a nd in their space was a large belt designed for the Reading 
T raction Company. A section of electric perforated belt was also 
shown. 

T HE STREET RAILWAY ADVERTISING COMPANY, of New York and 
P hiladelphia, showed advertising racks and a number of very tasteful 
advertisements , and W. B. Le Van, Jr., of New York, and S. H. Taylor, 
manager of the Philadelphia office of the company, were present. 

THE CUTTER ELECTRICAL & MANUFACTURING COMPANY, of Phila
de!phia, distributed circulars of the well known C & S automatic mag
ne tic cut-out. This cut-out has oeen described in the STREET RAILWAY 
J OURNAL and has been found to be a most reliable device. 

LOCKE BROTHERS, of Salem, Mass., were represented by E. · 
Mather, of Harrisburgh, who also represents Warren Webster & Com
pany in that city. One of the well known Lorke damper regulators, 
which have given excellent results in street railway plants, was shown. 

THE EUREKA SAND Box COMPANY, of Lebanon, Pa., presented for 
inspection one of its sandboxes which can be worked by foot or hand 
power. The box was shown in operation on one of the cars of the 
Reading Traction Company. The company was represented by J. K. 
Raudenbush. 
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THE FAIRBANKS COMPANY, of Philadelphia , exhibited a full line of 
valves, cocks and other standard steam specialties manufactured by it. 
The company makes a specialty of the Jennings high pressure gate 
valve and the improved Williams rotary gauge cock, which attracted 
much attention. W. C. Jennings was the company's representative. 

THE AMERICAN CAR COMPANY, of St. Louis, occupied a table in 
the center of the hall and showed a b.rge number of photographs of 
the exterior and interior of different cars manufactured by them. E. 
J. Lawless, the well known Eastern representative of the company, was 
present and explained the advantages of the company's new 
truck and cars. 

THE HALE & KILBURN MANUFACTURING COMPANY, of 
Philadelphia, occupied a space on the right hand side of the 
building, about half way from the entrance, and showed four 
car seats illustrating four varieties, the longitudinal and re
versible, in rattan, plush and carpet. The company was 
represented by Charles E. Barrett of the New York office, 

THE OKONITE COMPANY, of New York, was represented 
by W. F. Forby, who found many users of Okonite wires 
among the delegates present. The company distributed as 
a souvenir of the Convention a leather pocketbook stamped 
with the trademark of the Okonite Company, and containing 
a trick catch which afforded no little amusement and interest. 

THE DELAWARE HARD FIBRE COMPANY, of Wilmington, 
Del., exhibited samples of its fibre in different forms. 
Special interest was taken in the fibre bridge manufactured 
for controllers, a specialty being made of this by the Dela
ware Hard Fibre Company. The company's representative 
was C. H. Hammond, who also had a supply of catalogues 
for distribution. 

attracted much a tte ntion. Mr. F ie ld showed a section of roofing which 
illustrated the Berlin patent anti·cundensation roof lining. This sys
tem is in use on a la rge number of railways, a nd its merits were ap
preciated by a ll presen t. The company has also done considerable 
work in the city of Read ing, so that the delegates had an opportunity 
of studying the constructi on of the work in actual service. 

E. F. DEWITT & Company , of Lansing burgh, N. Y.,showed two 
standard sand boxes of the firm' s Common Sense type. Mr . DeWitt was 
present and took g rea t pleasure in showing the operatio n of the box to 

WM. E. HOOPER & SONS, of Baltimore, exhibited a large 
number of samples of their well known .cotton ropes. These 
were arranged in a handsome frame where they could be 
easily examined, and owing to the general interest felt in 
rope transmission for cable and electric roads received 
much attention from the delegates present. A number 

EXHIBITS OF WARREN WEBSTER & CO. AND E. MATHER AT THE 
READING CONVENTION. 

of samples of duck cloths were also shown. 
MACAN & COMPANY, of Philadelphia, local agents for the Magnesia 

Sectional Covering Company, of Ambler, Pa., exhibited samples of 
the latter company's well known magnesia covering for steam pipes. 
Mr. Macan was present and was kept busy in answering the many in
quiries in regard to the appli,mces manufactured by the Magnesia Sec
tional Covering Company, which are giving good satisfaction in a large 
number of steam plants. 

all delegates. He proved conclusively that the box can be relied upon 
to deliver sand wet or dry on the track whene ver necessary. With 
this box, sifted sand is not a necessity since the box will operate even 
if there should happen to be stones in the sand. The box can be 
operated by a hand lever or by the foot as may be desired. 

WARREN WEBSTER & COMPANY, of Camden , N. J., showed sam
ples of their feed water heaters, purifiers, exha ust and live steam separ-

EXHIBIT OF WILLIAM C. HOOPER & SONS. EXHIBIT OF H. W. JOHNS MANUFACTURING CO. AT r HE READING CONVENTION. 

THE WESTERN ELECTRIC COMPANY, of New York, was represented 
by Jay Wiley of the railway department, and made a good showing of 
trolley line and overhead parts. These were arranged on a long table 
where they could be easily inspected by the delegates, and many favor
able comments were passed on the design and finish of the articles 
shown. Directly back of the table was a full sized pole with the flexi
ble bracket of the company, also rail bonds which proved of special 
interest to visitors. 

CHARLES G. SMITH, of New York, the famous lamp manufacturer, 
made a splendid exhibit of his varied line of lamps, which was the sub
ject of most favorable and complimentary comment on the part of all 
present. On three sides of the space devoted to " Smith of New York" 
were arranged combination lamps, electric clusters, clusters with glass 
reflectors, headlights, lamp parts, automatic torches, etc. The exhibit 
also included samples of bell cord which the company supplies. New
ton Clark was the company's representative. 

THE BERLI N IRON BRIDGE COM PANY, of East Berlin, Conn., was 
represented by John M. Field, and its system of station construction 

ators and oil separators. These attracted a grea t deal of a ttention on 
account of their compactness , and the company's representative, A. T. 
Gahagan, was kept busy in explaining the me ri ts of the devices. T he 
company also showed views of the fac to ry of Warren Webster & Com
pany, as well as handsome photographs of d ifferent apparatus ma nu
factured by the firm. W arren Webster & Company claim to have 
manufactured more horse power of the a ppara tus of which they make a 
specialty, than any other concern. 

JOHN H. GRAHAM & COMPANY, of New York , was represented by 
C. A. Hoagland, who exhi bited samples of the H. & C. sleet cutting 
trolley wheel ma nufactured by the S torm Ma nufacturing Company, of 
Newark, N. J., a nd for which John H. Graha m & Company are sole 
agents. This wheel , which as been illustrated in the STREET RAIL
WAY JOURNAL, auto matically re moves the incrusta tion of ice fro m the 
wires in winter, leaving them clear for the t ransmiss io n of the electr ic 
current. All wheels a re made of a luminum bronze bushed with g raph 
ite, and owing to the a pproaching winter season, Mr. Hoagla nd had 
many inquiries in rega rd to the wheel, as well as about New Depart
ure bells. 
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THE BROOKLYN CAR & VENEER WoRKS, of Brooklyn, N . Y., 
occupied a space at the lower left hand corner of the hall , and made 
an exhibit which was a most extensive and credita ble o ne. The com
pany ;;upplies railway car woodwork, mouldi ngs, veneer seats , ceilings, 
etc., and in the exhibit were sample ve neers for ceilings, upper deck 
advertising racks, advertising frames, side a nd end fra mes, rail road car 
seats, etc. The company a lso showed sing le a nd double seats made of 
veneer, and side seats for depots, the backs of which were made of 
perferated veneer. W. B. Le Van, Jr., represented the company, T he 
company distributed a very tasteful business card printed on a sample 
of veneer. 

t 

excellent service. T he Bridge port Car Equipment Company also 
supplies snow plows and other appliances for street railway co mpanies, 
and promises to be a large manufacturer of street ra ilway appliances. 
T he company was represented by William Grunow, Jr. 

THR SAFETY CLUTCH BRAKE COM PANY, of Philadelphia, showed 
both its upper and lower clutch bra kes , and the railwa y representa
t ives who saw the de vices all spoke highly in its favor. Its accuracy 
and certainty of action were especially commented upon, and the gen
eral verdict was that it was a brake which would stop a car as quickly 
as might be required. The power is applied at the ra il. The clutches 
a re covered and protected from dust, and the durability of the brake 

is equal to the life of the car. M r. Santee, 
who represented the company, has recent
ly returned from a Western trip and re
ports that a most favorable reception has 
been accorded there, especially in Chica
go, to the brake. The Pullman Com
pany has adopted it, as have also a num
ber of prominent railway companies of the 
city. The brake is also giving excellent 
results on the line of the People's Trac
ti on Company, of Philadelphia, as well as 
on other roads in the East. 

EXHIBIT OF THE CONSOLIDATED CAR HEATING CO. AT THE READIN G CONVENTION. 

A. WHITNEY & SONS, of Philadel
phia, whose ca r wheels have achieved a 
wide reputation for durability, made an 
exhibit which attracted no little interest. 
A chief feature of the exhibit was a new 
type of car wheel which is described 
elsewhere in this issue. This wheel is cast 
with a general internal section similar to the 
ordinary wheel, but with a tread separated 
from the internal section by cellular cavi
ties. In this way the chill on the tread of 
the wheel can be made more uniform and 
of a greater depth, as well as of greater 
density of metal, as smaller bodies of cast 
iron are denser than greater. The 
wheels can be cast with any type of chill, 
and the company can maintain the same 

THE PECKHAM MOTOR TRUCK & WHEEL COMPANY, of Kingston, 
N . Y., was represented by the company's Eastern manager, A . W. 
Field, and showed a 6 E Peckham truck ready for opera t ion a nd 
equipped with General Electric motors, as mentioned later in the 
description of the General Electric exhibit. Th is truck has a six inch 
wheel base and a fourteen foot spring base, being, it is said, the long
est spring base truck manufactured. The truck 
was equipped at each end with the Peckham stand· 
ard fender, which has been described in the 
STREET RAILWAY JOURNAL, and which sets within 
two inches of the ground. The operation of the 
truck was greatly admired by the street railway 
men who were present, 

THE MARK RAILWAY EQUIPMENT COMPANY, of 
C hicago, Ill., had at Reading a line of box joints 
shown in position on standard rails of various 
types and sizes. The joint bridges manufactured 
by this company are ol malleable iron, and are 
not only desirable for elec:tric roads, but are 
claimed to be the only joints suitable for cable 
tracks which have yet been brought out. The com
pany has recently closed a large order for the 
Chicago City and Pittsburgh Traction Companies' 
cable lines. Samples of the joints were also 
shown for joining flat and girder rails, etc, The 
Mark Railway Equipment Company has a large 
call for these special joints, which are of course 
made to order. A sample of a box and chair for 
three point rails was also shown. J. K. Rogers, Jr., 
represented the company. 

weight in its manufacture as of an ordi
nary wheel. T he merits of the wheel were pointed out to delegates 
by L. R. Faught, inventor, and F. A. Lex, of the company's Philadel
ph ia office. Axles and other standard products of the works of A. 
W hitney & Sons were also shown. 

BENJAMIN F. SHAW, of Wilmington, Del. , was represented by 
H. R. Fothergill, of the Philadelphia office. A large line of the 

N. T. KUNKLE & SoN, of Reading, Pa., occu
pied a space in the center of the building, and 
made a very tasteful display of the different lubri
cating oils supplied by them. These oils were con
tained in fancy bottles which were arranged in the 
form of a pyramid. One tall bottle contained three 
kinds of oil of different specific gravities, which 
were shown very clearly, as the denser oil was at 
the bottom and the lighter at the top, with the 
medium heavy oil between the other two. The 
com pany also showed samples of its special motor, 
gear case and journal greases, also samples of oil 
in different stages of manufacture. A large block 
of parafline for paraffine lights was also shown. The 
company was represented by Mr. Kunkle , who 
distributed a number of vials containing a sample 

EXHIBITS OF BRIDGEPORT EQUIPMENT CO., MARK RAILWAY EQUIPMENT 
CO. AND A. WHITNEY & SONS. 

of one of his products. 
THE BRIDGEPORT CAR EQUIPMENT COMPANY, of Bridgeport, 

Conn., exhibited one of its standard fenders a nd sand boxes which at
t racted no little attention. These fende rs have been adopted by the 
Bridgeport Traction Company for all of its cars , and are also in use on 
the Cincinnati Inclined Plane Railway, Troy City Railway , Fitchburg 
& Leominster Railway, Lowell & Suburban Railway and other promi
nent lines. The sand boxes of the company a re a lso in use on the cars 
of the Pittsburgh Traction Company, as well as e lsewhere where they 
are taking the place of other well known sand boxes , and are giving 

Shaw fine high pressure pipe fittings for power house equipment was 
shown, also copper bends for expansion purposes, which were much 
admi red, as was also Mr. Shaw's trolley bracket for electric railways. 
Some tools exhibited by Mr. Shaw showed the quality of the work 
done by him, which is well known to our readers. The delegates had 
a n opportunity to examine Mr. Shaw's products, since the power house 
of the Reading Traction Company was equipped by him, as was also 
that of the Scranton Traction Company, the Steinway Railway Com
pany, of Steinway, New York, and other well known stations. An-
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othe r a ppliance which attracted a great deal of interest was the Spencer 
damper regulator which is most popular in powe r stations, and is giv
ing good results. Mr. Fothergill explained that Mr. Shaw is ready 
to furnish plans and specifications to all persons ready to equip their 
stations. 

THE J. G. BRILL COMPANY, of Philadelphia, was represented by 
Samuel L. Curwen, and as the company's cars are in operation on the 
lines of the Reading Traction Company, it was thought not necessary for 
the company tq make any special exhibit. To enable delegates, how
ever, to inspect carefully one of the Reading cars, the Reading Trac
tion Company placed just outside the entrance one of its standard 
cars which had been in operation for about eighteen months, but which 
had been recently repainted and varr.ished. The car was thirteen feet 
over all and was mounted on a Brill No. 21 truck equipped with G. E. 
800 motors. The interior finish was in mahogany with bronze trim, 
mings and birdseye maple ceilings. The seats were covered with 
Wilton carpet. The windows, of which there were seven on each 
side, were of handsome plate glass. The exterior color was Tuscan red 
on the main panel, with gold lettering, " Reading Tractio n Company," 
edged with black and with silver trimmings. The lower concave panel 
was painted buff with red trimmings, the dashes being the same color 
as the main panel. 

THE H. W. JOHNS MANUFACTURING COMPANY, of New York, had 
one of the most complete and handsome exhibits at Reading. It was 
in charge of James W. Perry. The space occupied was that on the 
right hand side of the hall directly next to the entrance, so that the at
tention of everyone entering the hall was immediately attracted to it. 
In the center of the exhibit was a large panel containing a complete 
line of the H. W. Johns Manufacturing Company's trolley insulators, 
hangers, pull-offs, strain insulators, ears, switches, brass and insulated 
crossovers, circuit breakers, etc. Particular attention was attracted by 
the company's Giant strain insulators, which are guaranteed to with
stand a strain of over 6,000 lbs., and which are giving good results on 
a number of the principal street railways in the country. In front of 
the panel was a long table covered with all varieties of street railw<1y 
supply parts manufactured by the H. W. Johns Manufacturing Com
pany, including a Lincoln insulated crossover, Philadelphia circuit 
breaker and Perry mechanical clip. The latter has been adopted by a 
number of prominent roads throughout the country where soldered 
ears are considered objectionable. The exhibit was tastefully decor
ated with flags. 

THE PRICE RAILWAY APPLIANCE COMPANY, of Philadelphia, was 
represented by James M. Price and presented an exhibit which at
tracted a great deal of interest. The exhibit consisted of samples of 
the well known Price joints and brace chairs for deep girder rails, in
cluding the " Little Giant" joint and K joint. With the joints were 
also shown samples of the Price bond. This consists of a plate of 
copper bent into shape, resembling a V in section, placed upon the 
flanges of the two rails on each side, and enclosed within the jaws of 
the joint plates by driving up. As will be seen, the copper is com
pressed between two stout surfaces of iron and steel with large and 
admirable contact with each. It is also not exposed to danger of de
composition from action of the salts of the earth. The simplicity and 
efficiency of the device made the exhibit of Mr. Price a most attractive 
one. Results were also shown of a series of tests made in the same 
current in the Drexel Institute with various bonds in common use, 
showing that the Price bond with an average current of 200 amperes 
had a lower average resistance, and consequently horoe power loss, per 
mile, than that of any other of the bonds, and iess than one-quarter that 
of one other well known bond. 

THE GENERAL ELECTRIC COMPAN Y, of New York and Schenectady, 
occupied the most prominent location in the hall, the exhibit being in 
the middle of the building directly in front of the entrance. The exhibit 
consisted of two General Electric 80 0 motors mounted on a Peckham 
truck, which was blocked up so that the motors could be shown in oper
ation. A type " K" series parallel controller was used and current was 
taken from a wire connecting with the circuit of the Reading Trac
tion Company. This part of the exhibit attracted a great deal ot atten
tion and was the center of a large crowd whenever the motors were 
run. The railway department of the company also had a most practical 
exhibit on every street in Readi.ng, from the fact that the cars in the 
city are equipped with General Electric motors. In the hall, close to 
the electric truck were also a number of tables on which were shown a 
line of overhead equipment supplies which attrac ted much attention. 
As the hall was lighted with Thomson "93" arc lamps, railway men 
had an opportunity of studying the merits of this system of lighting. 
These lamps are arranged to operate on railway circuits, and were 
connected ten in series. They burned very steadily without flickering, 
proving the claim made for them that by their means the distribution 
of arc lighting can be successfully accomplished by electric railway 
companies. The company was represented by H. J. Crowley, man
ager of the Philadelphia office, D. L. Huntington, electrician, and 
R. E. Moore, ot the supply department. 

THE HUBLEY MANUFACTURING COMPAN Y, OF LANCASTER, PA., 
occupied quite an extensive space at the lower right hand corner of the 
hall. Its exhibit included a full supply of the compa ny's well known 
overhead line equipment parts. These were arranged on a large panel 
covered with blue cloth and placed in the center of the exhibit. The 
company's trolley harp and wheel attracted a great deal of attention. 
This device combines strength and lightness, while all sharp points 
on the harp are avoided, so that it will not catch in the trolley wire. 
The trolley wheel has a rolled edge so as to a vo id cutting the trolley 
wi re. The company also showed improved overhead frogs, samples 
of insulated paper and cloth a nd a new com positi on for motor bearings 
of which it is making a speciality. At the side of the entrance to the 
company's exhibit which was inclosed by a brass railing, was a sample 

of its car brake handle, the main feature of which is that it is pract
ically unbreakable. A sample was shown of a handle which had been 
completely twisted out of shape in order to prove this quality. Other 
appliances shown were a Cope " come-along" for pulling the trolley 
wire taut ; also a combination lamp bracket adopted by the Pennsyl
vania Traction Company for signals on the rear end of the car. These 
can be used at night for lamps, and in the daytime for flags. The com
pany also showed a number of arc lamp parts which are carried in 
stock. At the side of the exhibit was a large roll of Roehling wire 
for which the Hubley Manufacturing Company is agent. The com
pany was reprei:ented by W. H. Beatty, formerly of the Novelty Com
pany, and Frank H. Stacey, secretary of the company. 

THE CoNSOLIDATED CAR HEATING CoMPANY, of Albany, N. Y .. 
occupied a large space on the right of the hall, and the exhibit was one 
o f the most interesting as well as one of the most extensive in the hall. 
Along the side of the wall was a complete car seat for an eighteen foot 
car equipped with the company's heaters. Six heaters are usually used 
on each car, three being on a side, and the heaters are located under 
the seat, the hot air coming through the riser. The operation of the 
heaters is regulated by a switch giving five intensities of heat, and the 
heaters shown were operated from the power circuit of the Reading 
Traction Company. On a table, close to the sample seat already men
tioned, were a number of single heaters with cases removed to give 
opportunity to examine the construction. Among them was a heater 
which has been in use for two seasons, yet a careful examination of the 
coil showed that no oxidization had occurred on the spiral conductor. 
H. N. Ransom, of Albany, the company's representative, stated that 
the record of the company that no coil of a heater supplied by it has 
ever burned out still remains unbroken, Delegates who wished to 
lea rn of the results secured on roads by the heaters had an opportunity 
for examining a large collection of testimonials showing that the Con
solidated Car Heating Company's system harl been most successful in 
its results and had proved to be a great favorite, Mr. Ransom men
tio ned among other recent orders the following: For the Poughkeepsie & 
Wappinger Falls Electric Railway. entire equipment; also for the entire 
equipment of the Derby (Conn. ) Street Railway; Newburgh (N. Y.) 
Street Railway; New Haven & Centerville Street Railway, and an 
increase order from the New Haven Street Railway, covering all of the 
cars on that road not previously equipped by the company. 

ATTENDANTS. 

Among those present were the following: 

Allen , E. H ., Allen Electrical Supply Co., Philadelphia, Pa. 
Allen, A.H., Westinghouse Elec, & Mfg. Co., Philadelphia, Pa. 
Armstrong, W. A., Lancaster, Pa. 
Arrowsmith, A. V., Reading Traction Co., Reading, Pa. 
Ash, E. W., Schuylkill Traction Co., Ashland, Pa. 
Aulenbach, M. C. , Reading Traction Co., Reading, Pa. 

Barrett, Chas. E., Hale & Kilburn Mfg. Co., Philadelphia, Pa. 
Beatty, W. H., H ubley Manufacturing Co., Lancaster, Pa. 
Billinger, Geo. S., York Street Railway Co., York, Pa. 
Blake, H. W .. STREET RAILWAY JOURNAL, New York. 
Boyer, J. L., Metropolitan Elcc. Co., Reading, Pa. 
Bragg, C. W., Westinghouse Elec. & Mfg. Co., Philadelphia, Pa. 
Breese, C. P., Walker Manufacturing Co., Philadelphia, Pa. 
Breneman, B. F., Pennsylvania Traction Co., Lancaster. Pa. 
Brightbill, S. L., Lebanon & Annville St. Ry. Co., Lebanon, P<1. 

Carson, Robt. H., People's Traction Co., Philadelphia, Pa. 
Clark, Newton, C. G. Smith, New York. 
Clitz, Paul R<1ndall, J ohnson Co., Philadelphia, Pa. 
Crowley, H.J., General Electric Co., Philadelphia, Pa. 
Curwen, Sam. M., J. G. Brill Co. , Philadelphia, Pa. 

Darlington, F. W., Pe nnsylvania Traction Co., Philadelphia, P.:i. 
DeWitt , E. F., E. F. DeWitt & Co., Lansingburgh, N. Y. 
Dickerson, J. W., Stred Railway Gazette, New York. 

Ellis, Harvey, Ellis Manufacturing Co., Philadelphia, Pa. 

Fales, T. M., York Street Railway Co., York, Pa. 
Faugh, L. R., A. Whitney & Sons, Philadelphia. Pa. 
Ferree, S. P., Street Rail1Vay Advertising Co .. New York. 
Field,Arthur W.,Peckham Motor Truck & Wheel Co.,Boston,Mass. 
Field, John M., Berlin Iron Bridge Co., East Berlin, Conn. 
Fisher, G. H., Chas. A. Sch ieren & Co., New York. 
Forby, W. F., Okonite Co. , New York. 
Fothergill, H. R., Benj. F. Shaw, Wilmington, Del. 

Given, Wm. B., Columbia & Donegal Railway Co., Columbia, Pa. 
Gahagan, A. T., Warren Webster & Co., Camden, N. J. 
Haldema n, Thomas W., Pottsville, Pa. 
Hammond, C. H., Delaware Hard Fibre Co., Wilmington, Del. 
Hanold, F. W., Reading, Pa. 
Harrington, W. E., Philadelphia, Pa. 
Hayes, Wm. H., West Chester Street Ry. Co., West Chester, Pa. 
Hirons, Wm. F., Lamokin Car Works, Philadelphia, Pa. 
Hoagland, C. A., John H. Graham & Co., New York. 
H ooper, James E., Wm. E. Hooper & Sons, Baltimore. 
Huntington, D. L., General Electric Co., Philadelphia, Pa •. 

Janney, W. H., Electric Traction Co., Philadelphia, Pa. 
Jennings, W. C., The Fairbanks Co., Philadelphia, Pa. 
Jerome , R. S., Central Electric Heating Co., New York. 
J ones, Richmond L., Reading, Pa. 

Kenfield, F. L., Street Railway R eview, Chicago. 
Kunkle, H. T., H. T. Kunkle & Co., Reading, Pa. 
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Lanius, W. H., York Street Railway Co., York, Pa. 
Laramy, W. L., Reading Wood Pulley Co., Reading, Pa. 
Lawless, E. J., American Car Co., New York. 
LeVan, W. B., Brooklyn Car & Veneer Works, Bwoklyn, N. Y. 
Lex, F. A., A. Whitney & Sons, Philadelphia, Pa. 
Light, S. P., Lebanon & Annville Street Railway Co., Lebanon, Pa. 

Magee, F. A., E. S. Greeley & Co., New York. 
Mansfield, Frank, Walker Manufacturing Co., New York. 
Mather, Edmund, Reading, Pa. 
McIntire, L. H., People's Traction Co., Philadelphia, Pa. 
Moore, R. E., General Electric Co., Philadelphia, Pa. 

Nagle, James W., The Car, Philadelphia, Pa. 
Nissley, Lincoln, Citizens' Passenger Ry. Co., Harrisburg, Pa. 
Nicholson, S. L., James Boyd & Co., Philadelphia, Pa. 
Nourse, H. D., Scarritt Furniture Co., St. Louis, Mo. 

Ostrom, John F., Middletown & Highspire Railway Company, of 
Steelton,and Pennsylvania Steel Co., Steelton, Pa. 

Owen, Benj. F., Reading & Temple Railway Co., Reading, Pa. 

Padley, James C., Wissahickon Elec. Lt. & Pass. Ry. Co., Phila. 
Patterson, John J., Pennsylvania Traction Co., Lancaster, Pa. 
Perry, James W., H. W. Johns Co., New York. 
Pratt, G. E., Jackson & Sharp, Wilmington, Del. 
Pratt, Mason D., Pennsylvania Steel Co., Steelton, Pa. 
Price, James M., Price Railway Appliance Co., Philadelphia, Pa. 

Ransom, H. N., Consolidated Car Heating Co., Albany, N. Y. 
Raudenbush, J. K., Eureka Sand Box Co., Lebanon, Pa. 
Rigg, John A., Reading Traction Co., Reading, Pa. 
Rigg, S. E., Reading Traction Co., Reading, Pa. 
Rupp, D. A., York Street Railway Co., York, Pa. 

Smith, Chas. H., Lebanon & Annville St. Ry. Co., Lebanon, Pa. 
Smyser, Geo, P., York Street Railway Co., York, Pa. 

Taylor, S. H., Brooklyn Car & Veneer Works, Brooklyn, N. Y. 

Vosburgh, A. C., New Process Rawhide Co., Syracuse, N. Y. 

Webb, H. E., Solar Carbon & Manufacturing Co., Pittsburgh, Pa. 
Wiley, Jay, Western Electric Co., New York. 
Wright,Robt. E.,Allentown & Beth. Rapid Tran.Co.,Allentown,Pa. 

Yardley, John H., Philadelphia Car Wheel Co., Philadelphia, Pa. 

Motor Uepairs. 

Tagging lVires--Sparking Controllers-Oz"/ Rings- Com
mutator Short Circuits. 

Bv JAMES F. HOBART. 

The proper tagging of every wire put into a car, 
should be insisted upon by master mechanics. Especially 
where the wires come up through the platform, and enter 
the controller, is a careful system of tagging necessary, 
for every time the controller is taken down, every wire 
must be disconnected and pulled down below the plat
form floor. If carelessly put on, a good many of the tags 
will get knocked off, or becoming loosened, will slide 
down the wires, often working back into the hose out of 
sight; then, when the controller is connected up again, 
and a couple, or more, of the tags are missing, a" cut and 
try" method must be followed to make sure that the con
troller is properly connected up; that is, the tagless wires 
must be connected by guess, and the cars tested with cur
rent to see if the connections are right, if not they must 
be taken down again, cc,nnected differently, and another 
trial made. 

There is another method of picking out the wires, and 
it is by getting a magneto, testing each wire until the 
proper connection for each has been worked out, and 
then replacing the missing tags. This is the right way 
to do it, but it is seldom so carried out in any car house. 
In the first place, magentos are scarce, there is one some
where, but it would take an hour to get it, and the car is 
wanted in fifteen minutes, so the fifteen minutes are spent 
in guessing, connecting up, testing with current, and 
then reconnecting until the proper connections have been 
found. Then the car is hustled out of the barn and the wires 
go tagless until the controller is again overhauled, when 
the whole business is repeated. Again, I have known the 
tags which have worked into the hose, to cut through the 
insulation and form a short circuit, cutting out perhaps 
one of the fields, in an armature, or even more, and hav
ing such an effect upon the car that it had to be pushed 
into the barn dead, by the next car to come along. 

In case a Westinghouse car should come into the car 
house with the complaint that "the controller sparks," 
as a rule no repairs will be necessary. All that is 
needed is to remove the shield over controller, cut off 
current at switch underneath the hood of the car, and 
scrape the contact strips thoroughly with a screwdriver, 
or some other suitable tool. It will be found that the 
sparking was caused by partially or wholly short circuit
ing the controller connections by a collection of dust, 
fibre from the wire insulation and other matter which may 
have found its way into the controller box. 

After scraping the contacts clean, let all the connec
tions and the inside of the controller stand be swept clean 
of all dust, a small whisk broom being a good tool for the 
purpose. While cleaning out the dust and dirt keep 
a sharp lookout upon the shoes on ends of the contact 
bars. A good many of the shoes become badly melted, 
and probably the copper (or bronze) dust formed from 
the shoes, does much towards causing the short circuit
ing of the contact strips, which is the principal cause of 
the heavy sparking above mentioned. Removing every 
particle of dust from the controller and its case almost 
always effects a complete cure. 

Armature trouble is the worst enemy of the repair 
man, and more than one armature is burned out by the 
oi l containing fine particles of metal, which works down 

FIG. 1. 

from the bearing on back end of motor shaft. For some 
time, a "grease ring" has been put between the com
mutator and the bearing upon that end of the motor 
shaft, and it has been found profitable to put a grease 
ring upon the shaft at the other end of the armature. The 
shoulder which projects about three quarters of an inch 
beyond the winding, a (Fig 1) may be trued up in a lathe, 
a thread cut therein, and a grease ring screwed on tight 
enough to prevent any oil from working between it and 
the shaft. 

A grease ring need not be more than five-eighths of an 
inch thick (just enough to find a good bearing on the 
shaft) and project about two inches from the shaft. The 

0 
FIG. 2. 

outer edge of the ring may be turned down to the thick
ness of one-sixteenth to one-twelfth of an inch, as shown 
at b, Fig. 2. The ring thus made would be about six and 
one-half inches in diameter, five-eighths of an inch thick, 
with very thin edges. The problem now is to screw that 
thin edged ring fast to the shaft. This is best done by mak
ing a" spanner" to fit the ring (Fig 3.), then to file a 
notch in edge of ring to fit the spanner hook, d (Fig. 3.), 
The notch (Fig. 2) may be one-fourth inch deep and three
eighths wide. After screwing on the ring, the notch should 
be filled with soft solder, or a bit of metal may be fitted 
in the notch and soldered fast. 

With the ring in position any grease, which might 
work along the shaft from the bearing, is thrown off 



OCTOBER, I 894. j THE STREET RAILWAY JOURNAL. 

by centrifugal force before it gets into the armature wind
ing. Once there, the oil penetrates the insulation, and 
upon the armature becoming short circuited, or receiv
ing a very heavy current from some other cause, the oil 
becomes carbonized and then, in connection with the 

( 
FIG. 3. 

finely divided metal brought by the oil from the bearing, 
a pretty good path is provided from one armature wire to 
another and a case of burning out is some day brought 
to the repair shop. All this trouble, or a good deal of it, 
is prevented by the grease ring. 

One of the principal causes of armature failure is in 
the cavity just back of the commutator, a (Fig. 4), where 
the wires curve downward from armature, and upwards 
to the commutator, leaving a cavity which completely 
encircles the armature shaft. In this cavity, close to the 
commutator, trouble originates. Perhaps a little oil gets 
into the cavity, or some moisture. The former causes 
short circuits between the commutator segments by be-

FIG. 4. 

coming carbonized as noted above. The moisture does 
the damage in its own way, and seems to help fix parti
cles of carbonaceous matter to the mica insulation until it 
is bridged completely across. Then trouble begins; the 
short circuit thus formed develops intense heat, the wire 
insulation is vaporized, and a continuous deposit is formed 
nearly or quite around the commutator, short circuiting 
the entire concern. 

The only remedy for this trouble is to remove the 
commutation, clean it up, test out all short circuits, and 
resolder the armature wires. For taking down commu-

FIG. 5. 

tator connections, a copper (soldering iron) is needed 
with a bit tapered down, about as shown by Fig. 5, to one
twelfth of an inch thick and five-eighths of an inch wide. 
This size of copper will just go into the wire slot in com
mutator, and is wide enough to heat the whole length of 
the slot at once. The secret of taking down armature 

FIG. 6. 

winding connections lies in having the copper well turned, 
and then keeping it well covered with so lder while melt
ing out the wires. If a "dry" copper, even when well 
heated, be put on to a wire, the solder will not be melted 
nearly as quickly as when there is plenty of solder on the 
copper. The solder makes a better contact between com
mutator and soldering copper-that's all it does. 

The other tools required for taking down a r mature 
connections are a pair of lineman's pliers and a h ook for 
prying out the wires after they have been loosened by 
unsoldering. U sua lly, the end of a file, bent up as sho wn 
in Fig. 6, is all the tool used for that purpose, and answers 
very well. 

A commutator should be put on with a taper fit, a 
feather being cut in to prevent turning around, and a thin 
nut screwed up against the commutator to keep it tight 
upon the taper. Several three-eighths holes are drilled in 
the face of the nut, which is very thin, much like a grease 
ring, to take the pins of a spanner wherewith the nut may 
be turned up or taken off. A spanner for this purpose is 
supposed to be at hand in every repair shop, but the men 
take little time to look for such a tool. Instead, the near
est punch is picked up, and with it placed in one of the 
spanner holes, the nut is started by hammering on the 
punch. The nut is badly injured by such treatment and 
its life badly curtailed. Master mechanics should see that 
commutator nuts are not abused in this manner. 

There are two holes diametrically opposite each other 
in every commutator into which studs may be screwed, 
and by means of a bar placed over the studs, and across 
the end of the shaft the commutator is pulled off by tight
ening the nuts on the studs. It requires ten or fifteen 
minutes to adjust, apply and use this commutator pulling 
rig, whereas, if each nut on the studs were replaced by a 
small gear, threaded to fit the studs, and a third gear 
placed between the two stud gears, then, by means of a 
crank applied to one of the gears the commutator could 
be pulled off' in short order. 

The commutator must be cleaned of all dirt. Sand
papering is the usual way of doing the work, the com
mutator being laid flat on a bench and sandpaper rubbed 
on until all the dirt and discoloration has been removed. 
Much better and quicker work can be done in this way, 
by providing a sort of vertical lathe to rotate the commu
tator with, instead of rubbing the commutator by hand. 
Something like a potter's wheel would be good for this 
business, and would save a good deal of time. 

Trolley Parties in Philadelphia. 

The leasing of electric cars for trolley parties, as 
mentioned in our last issue, has become very popular in 
Philadelphia, and as many as thirty-two cars have been 
chartered in one night for this purpose on the line of the 
People's Traction Company. The cars are leased at $10 
for the evening and are often very tastefully decorated 
by the lessees. The cars are run the enti re round trip 
down 4th Street to Snyder Avenue and up 8th Street 
and Germantown Avenue to Mount Airy and return 
to the starting point, a run which requires two hours and 
thirty-two minutes. The excursionists often take with 
them a band of music. 

Originally tin horns were carried in great numbers, 
but as the residents along the line objected to the noise, 
the use of sleigh bells has been substituted. 

--- -••·•-----
Tar Burners in .Melbourne. 

The Melbourne Tramways & Omnibus Company, of 
Melbourne, Australia, has made some interesting experi
ments in the use of tar for fuel. 

The tar, after being received from the gas compa ny, 
is kept in 400 gal. tanks. It is kept in a liquid co nd iti on 
by means of exhaust steam pipes, which are coil ed in 
the t a nks, and is pumped to the feed ta nks, which are 
above the boilers, as required. From these feed tanks, it 
is led, first, through a large strainer, then through a two 
inch pipe to the furnaces. 

The tar is mixed in the burn er with steam, and both 
tar and steam pipes a re provided with flexible joints at 
the furnace doorplate, so that they can be easily swung 
back, as the furnace door is ope ned. 

The results have been very s uccessful from an eco
nomic standpoint. 
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The Wissahickon Electric Passenge1· Railway. 

A well arranged electric station, at which current for 
operating both an electric railway and extensi ve a rc 
lighting system is generated, is loca ted at Wissahickon, a 
suburb of Philadelphia on t he Norristown branch of the 
Philadelphia & Reading Rail way. The railway has not 
been in operation a very great len gth of time, the first car 
having been run Septem ber 3 0, 

1893, but a considerable traffi c 
has already been created, and 
with six cars in operation las t 
summer, from 3,000 to 4,000 

passengers were carried daily. 
Arrangements for a number of 
additional turnouts and cars ha ve 
been made, a nd a six minu te 
headway will now be maintained 
during the busy portions of t he 
day. The road is a single track 
line, of a length of from th ree a nd 
a half to four miles, a nd ex
tends from the stati on a t W is
sahickon to Roxboroug h an d 
Manayunk. It is a succession o f 
severe grades, several of them 
being as high as 11 per cen t. , and 
there is one short grade of 13 per 
cent. 

T he car house is located a t the main terminus of the 
li ne close to the passenger station at Wissahickon, and not 
far from the power station. It is of brick and has a ca
pacity for ten cars. 

The track is substantial in character being laid 
throughout with a ninety pound, nine inch Johnson girder 
rail. The ties are placed two feet between centers and 
measure 7 X 9 ins. X 7 ft. 6 ins. in length. They are 

There are at present eight 
cars in regular service, two of 
which were built by the St. Louis 
Car Company, four by the John 
Stephenson Company, Ltd., and 
two by the J. G. Brill Company. 
The first two are mounted on St. 
Louis trucks and the other 
six on Brill trucks. The cars 

FIG. 1.-LI GHTI NG PLANT-WISSAHICKON ELECTRIC PASSENGER RAILWAY CO. 

have an eighteen foot body and are furnished insid e in I mou n ted o n two inches of ballast. The track is paved 
mahogany with birdseye maple ceiling. Brass t r im mings fo r a considerable dista nce with Belgian block or brick. 
'1re 11sed. Each car has six large pla te glass windows on The joints a re double bonded and connected with two 

FIG. 2.-RAILWAY PLANT-STATION OF W ISSAHICKON ELECTRIC PASSENGER RAILWAY CO. 

each side. The exterior color is a n Indian red for t he 
main panels and dashes, with the le t tering on the former 
in gold, with black lining and silver trimmings. The let
tering on the dash is in silver. T he lower panel is painted 
a light buff. 

supplementary wires, and cross connected at every third 
rail. A No. o extra B. B. Swedish galvanized iron wire is 
used for bonding. 

Iron tubular poles supplied by the Walworth Manu
facturing Company and the National Tube Works, of 
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McKeesport, Pa., are w~ed. Roebling trolley wire and 
No. 0000, feeders supplied by Holmes, Booth & Hayden, 
are used, together with H. W. Johns overhead material, 
and Whitney car wheels. 

Two interior views of the station are given in 
Figs. 1 and 2. It is located at Wissahickon, close to the 
Schuylkill River and on the side of a steep hill. Coal 
is received from a siding of the Philadelphia & Reading 
Railroad, and is dumped directly into a storage vault, 
from which it is admitted to the boiler room as required. 
The boiler room equipment consists of four 100 H. P., up
right tubular boilers supplied by the Stearns Manufactur
ing Company, of Erie, Pa., and one eighty horse power, 
upright tubular boiler manufactured by Henry Warden, 
of Germantown Junction, Philadelphia. Pea coal is used, 
costing delivered about $2.55 per long ton. 

The engine room contains both railway generators 
and arc light dynamos, the railway equipment being 

American arc lig h t machines which have bee n fitted with 
Ball armatures. T he switchboard is located a t the end 
of the station and is supplied with General Electric light
ning arresters. One steam main, seven inches in diame
ter, and covered with H . W . Johns' asbestos packing, ex
tends the entire length of the room and supplies the steam 
to the engine equipment. Schie ren belts are employed. 

A considerable extent of territory is supplied with 
arc lights from the station, including Manayunk, Rox
borough, Wissahickon, Falls, and all of East Fairmount 
Park as far as Green Street, Philadelphia. A total of 365 
lights are operated from the station, and one circuit is 
fourteen miles in ex tent. 

The railway plant is owned and operated by the Wis-

I 

sahickon Electric Passenger Railway Company, with the 
following officers: President, P. P. Liebert; vice-president, 
Isaac Wilde; secretary and treasurer, John Flanagan; 
superintendent, James C. Padley. 

The lighting plant is owned by the 
Wissahickon Electric Light Company, 
with the same superintendent, secretary 
and treasurer, and with William John
son, president, and James Christie, vice
president. 

~--------+-• ..... •---+------

Extensions in New York. 

By a resolution of the New York 
Board of Aldermen, passed on Septem
ber 18, the Metropolitan Traction Com
pany was authorized to construct a most 
important connecting link in its system 
of roads, which is destined to afford tran
sit by electricity and cable from the 
upper end of Harlem down both sides 
of Central Park to the lower end of New 
York City. The link in question will 
connect the present Columbus Avenue 
line and the projected crosstown line at 
116th Street, which is fed by the road 
now under construction in Lenox Ave
nue. If the expectations of the compa
ny are fulfilled, six months will see elec
tric cars on the underground trolley sys
tem running on both the latter thor
oughfares and connecting on the west 
and east, respectively, with the cable 
roads in Columbus and Lexington Ave
nues. 

The Conti Compressed Air Sys= 
tern in Paris. 

FIG. 3.-EXTE.RIOR OF STATION-WISSAHICKON ELECTRIC PASSENGER RAILWAY CO. 

As many of our readers are aware, 
the distribution of power by means of 
compressed air upon what is known as 
the Popp system is in very extensive use 
in Paris. At present there are two cen
tral stations representing altogether 13, 

shown in Fig. 2, and lighting equipment in Fig. 1. The 
length of the engine room is 140 X 40 ft., and that of the 
boiler room 90 X 26 ft. 

The railway plant consists of two Watts-Campbell 
single expansion engines, with cylinder dimensions, 14 X 
36 ins. These are belted to two Westinghouse 112 K. w., 
M. P. generators, running at 625 revolutions per minute. 
The railway switchboard is placed between the two gen
erators, and is of white marble panels mounted on an oak 
frame. It is supplied with Westinghouse circuit breakers, 
ammeters and lightning arresters, and Weston voltmeters. 
A Wells & Coutan steam gauge indicates the steam pressure. 

The arc lighting equipment is located on the same 
floor as the railway equipment and consists of two single 
expansion engines, with cylinder dimensions, 12 X 15 ins., 
manufactured by the T aylor Manufacturing Company, of 
Chambersburg, Pa., and one of the Woodbury type, 
with cylinder dimensions, 11¼ X 14 ins., purchased from 
the Stearns Manufacturing Company. Each engine drives 

ooo H. P., as well as several stations for operating pneu
matic clocks, refrigerating stations and other plants. 

It is now stated that the General Omnibus Compa ny, 
of Paris, will construct three new compressed air tramway 
lines in Paris, to be operated on the Conti compressed air 
system which has been experimented with else where in 
Europe, and which differs from the Mekarski system. In 
the Conti system the reservoirs on the cars are not design
ed to carry the entire supply needed, but arrangements 
made so that the reservoirs can be re-stored at inter
vals along the route. Pipes are laid under the track 
to iron boxes sunk in the roadway, in which are located 
connections so that the reservoirs on the ca r can be 
stored. The time required for storing and making con
nections has been reduced, it is stated, to a few seconds. 

-···-
THE Helena Rapid Transit Railroad and Helena 

Electric Railway of Helena, Mont., have been consolidated. 
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TWELFTH ANNUAL M EETING OF THE NEW YORK STATE STREET 

RAILWAY ASSOCIATION. 

The Twelfth Annual Meeting of the Street Railway 
Association of the State of New York was held at The 
Yates, Syracuse, N. Y., Tuesday, September 18, 1894. 
President D. B. Hasbrouck presided. 

The following delegates of railroad companies were 
present: 

A lbany, John W. McNamara, Treasurer Albany Railway. 
Auburn, A. H. Underwood, Treasurer Auburn City Railway Co. 
B ingha mton, J. Tracy Rogers, President, and J. P. E. Clark, 

Treasurer Binghamton Street Railroad Co. 
Brooklyn, W. J. Richardson, Director Atlantic Avenue Ra il

road Co. 
Buffalo, J. B. Craven, Electrician Buffalo Railway Co. 
C harlotte, C. A. Derr, Superintendent Rochester Electric 

Railway Co. 
E lmira, W. W. Cole, General Manager West Side Street Rail

road Co. 
Long Island City, P. J. Gleason, President Long Island City & 

Newtown Railroad Co. 
New York City, D. B. Hasbrouck, Vice-President Metropolitan 

Railroad Co. 
Rochester, J. H. Stedman, Transfer Manager Rochester Rail

way Co. 
Rome, John S. Ward well, President Rome Ci ty Street Railway Co. 
Syracuse, W. R. Kimball, President, John A. Moffi tt, General 

Manager, W. P. Gannon, Secretary and Paul T . Brady, 
Director, Syracuse Street Railway Co. 

There were also present : 
Belden, A, J., Railroad Contractor, New York City. 
Blake, Henry W., STREET RAILWAY J OURNAL, Ne w York. 
Brady, Paul T., Agent Westinghouse E lec tric & Manufacturing 

Co., Syracuse. 
Cicott, Frank X., Railway Departmen t, Pettingell-Andrews Co .. 

Boston. 
Coles, Stephen L., Electrical Review, New York City. 
Crossman, T. E., Official Stenographer, Brooklyn . 
Crowell, Howard H., General Electric Co., Syracuse. 
Evans, H. C., Johnson Company, New York City. 
Foote, Allen R., Washington, D. C. 
Forby, William F., Okonite Co., New York City. 
Foster, H. H., Dreher Manufacturing Co., New York City. 
Fuller, Charles M., Davis Car Shade Co., Portland , Me. 
Granger, John A., New York Car Wheel Works , New York City. 
Harrington, W. E., Cutter Elc:ctrical Ma nufacturing Co., Phila-

delphia. 

Hooker, T homas , Syracuse S t Jrage Battery Co., Syracuse. 
Issertel, Henry G ., H. W. Johns Co., New York City. 
Lawless, E . J., Ame rican Car Co., St. Louis. 
L e Van, W. B., Jr. , Brooklyn Car Wood & Veneer Works , 

Brooklyn. 
Magee, Frank A ., The E. S. Greeley & Co., New York. 
Mercur, R. J., New York Car Wheel Works, Buffalo. 
Peckham, Edgar, P resident Peckham Motor Truck & Wheel 

Co., K ingston. 
Porter, H. C., Syracuse Storage Battery Co., Syracuse. 
Ransom, H. N ., Consolidated Car Heating Co., Albany. 
Russell, F. D., Rochester Car Wheel Works, Rochester. 
Seely, John A., Railroad Contractor, New York City. 
Taylor, John, Taylor Electric Truck Co., Troy. 
Sharp, Edward P., W ebster & Beach, Boston. 
~tump, C. E., Street Railway Gazette. New York. 
Vosburgh, A. C., Ne w P rocess Raw Hide Co., Syracuse. 
Wiley, F . W., Standard Underground Cable Co., Boston. 
Wyman, Edward B ., Central Electric Heating Co., New York 

City. 
Young, Jefferson, Stilwell-Bierce Co., Syracuse. 

A t the conclusion of the roll call President Hasbrouck 
read t he following address : 

THE PRESIDENT'S ADDRESS. 

Gentlemen of the A ssociation:-As we "ring up" another point on 
the annual " indicator" of our Association, congratulations are in order. 

Though we have, in common with our fellow citizens, felt the 
pressure of the times during the past year, we have not had a bliz
zard to obstruct the roads for a week, nor have we had a" tie-up.'' 
to vex us and deprive us of revenue for a like period. We may follow 
the example of that good Dutchman, who, when he had broken his leg, 
than ked the Lord that it was not his neck. The continued growth of 
our ci t ies and towns has increased the demand for street railways, and 
it is our business to supply the demand. 

The work of consolidation in many localities has gone on, by 
which many small companies have been merged in greater organ
izations, thus securing greater efficiency and economy in opera
tion a nd a more satisfactory service to the public. That thousands of 
ho rses have been relieved by the tireless trolley, that thousands are 
given a rest by the substitution of the cable, is a matter of congratula
tion to every humanitarian. And " more to follow " What the next 
decade may bring forth none of us will venture to predict. We will 
endeavor to keep up with the times if the " powers that be" will per
mit us. 

T he" weary load" of taxation, under which we labor, has been so 
clearly set forth in the paper prepared by the Hon. G. Hilton Scribner 
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and read before this Association, at one of its annual meetings, that 
nothing can be said to add to its force. Measures have been taken to 
bring to the notice of the Constitutional Convention, now in session, 
the subject in which we are all so deeply interested. We think we are 
entitled to even handed justice. All taxes should be equal and uniform 
in their ratio to the value of the property taxed. Our present constitu
tion is absolutely silent on this important matter, and the Legislature 
might, if it chose, put the entire public burden on any class of either 
property or persons. We confidently rely on the intelligence of the 
Convention to give the subject a careful consideration, 

The selection of this city as the place of meeting brings to the 
speaker a bit of reminiscence. He was born hereabouts. At the date 
of his birth the site of Syracuse, and a long distance east of it, was a 
swamp, covered with blackened stumps. Hardly called bv its present 
name, it was better known as" The Five Corners," · 

The completion of the Erie Canal, in the speaker's boyhood, gave 
an impetus to various business enterprises, and the " Salt City" has 
grown to its present proportions. In the early days of the canal it was 
regarded by travelers as the perfection of speed anci comfort to take a 
packet boat here at evening, and find yourself safely landed at Utica 
the next morning. 

We boys were on good terms with the Onondaga Indians. It is 
related that one of their chiefs, when the" Six Nations" were a power
ful confederacy, once illustrated his point by ta king a bundle of sticks, 
and, after • endeavoring in vain to break them combinedly, found no 
difficulty in doing so when separated. In the language of Bunsby, 
"The bearings of this observation lays in the application on it," viz., 
the street railway companies of the State should act in concert in all 
matters in which they have a common interest; and there is no way in 
which they can better protect themselves than by acting together as 
members of this Association. The motto adopted by the Dutch found
ers of our city of Brooklyn, " Een Draght Mackt Maght," which may 
be freely translated, "One pull makes a strong pull," ought to teach us 
a profitable lesson. Measures have been taken which , it is hoped, will 
induce every company within the bounds of the State to unite with us 
for .the common good. 

Allusion will doubtless be made in the report of the Executive 
Committee, to one who has rarely, if ever, been absent from our annual 
gathering, but who, since our last meeting, has departed this life. 
Having known him from the beginning of his railroad life, and even 
longer, I am constrained to say that by the death of William Richard
son, we are deprived of a genial associate, as well as a wise and prudent 
counselor. Next to his immediate family, the speaker has felt a per
sonal grief in the loss of an old and faithful friend. 

An employe of the company, of which Mr. Richardson was for a 
long time president, once said of him: " He was a fair man. We could 
always get a hearing when we appealed to him." He took a paternal 
interest in those under him, to an extent not usual in great corporations, 
and which, if generally cultivated, would help to lessen the friction be. 
tween employers and employed, and ultimately make the fact apparent, 
that their interests are identical. 

Finally, in giving place to the gentleman who shall be selected to 
preside over your deliberations. let me repeat my congratulations on 
the measure of success which has attended us under so many adverse 
influences, and to express the wish that you may long continue to serve 
the public acceptably, and achieve, at least, a "living profit" to your
selves. 

The Report of the Executive Committee was then 
presented, as follows : 

REPORT OF THE EXECUTIVE COMMITTEE. 

SYRACUSE, September 18, 1894. 
THE STREET RAILWAY ASSOCIATION OF THE STATE OF N EW York. 
Gentlemen:-Your Executive Committee respectfully submits the 

following report: 
MEMBERSHIP. 

The membership now consists of thirty companies, the highest 
number yet reached, The Forty-second Street, Manhattanville & 
St. Nicholas A venue Rail way Company has withdrawn, but the Syra
cuse Street Railroad Company, our host on this occcasion, and the 
Hornellsville Electric Railway Company have more than taken the 
place of the first named company, its officers ha ving always manifested 
but slight tnterest in the welfare of the Association. 

This fact leads us to remark that the officers or members who have 
been most interested in the success of the Association have been those 
most intimately connected with its work, especially in legislative mat · 
ters, which indeed is the essential reason of its existence, 

SPECIAL REPORTS, 

Inasmuch as the operation of the New York Broadway cable sys
tem had been necessarily delayed, it was impossible for the report on 
"Recent Improvements in Cable Traction" to be prepared in time for 
presentation at the meeting a year since. 

We shall, therefore, have the pleasure a t this meeting of listening 
to this re port, and thereby learning something relative to the construc
tion and operation of what must be, in many respec ts, the most interest· 
ing cable system in the world. 

The subject selected by the author of the re port o n " Economy in 
Electric Power Stations," is one in which a la rge number of member 
companies using electric power are deeply interested. Economy is a 
word that is ever ringing in our ears, and he who produces the largest 
financial results at the least possible cost is the man for whom the 
sharp eye of the world is ever on the lookout. 

Electric power has boomed into a lmost universal use in so short a 
time, that it is not at all strange that in a number of de partments of 
the service there are places where greater or less waste is to be discov-

ered and remedied by the economical mi nd. One of these depart· 
ments will be carefully treated at th is mee ting from the stand poin t of 
economy. 

KINDRED ASSOCIATIONS, 

We are g lad to welcome to the Brotherhood of State Associations, 
the Michigan Street Railway Association , j ust organized . We hereby 
extend the hand of fraternal fellowship. T he Street Railway Associa
tion, of the Sta te of New York, having grown to be a sturdy youth , 
assures the newcomer of his hearty good will for a vigorous life. 

SPECIAL COUNSEL, 

One of the main fea tu res of the work accomplished by the Associa
tion, is that of giving carefu l attention to street ra il way interests, during 
and following the a nnual sessions of the legislature. 

In order that the best possi ble care be taken thereof , the Associa
tion has secured the se rvices fo r the past three years of special coun
sel, in the person of Charles J. Bisse ll , Esq., of Rochester, N. Y. 

We hereby express our a ppreciation o l his fa ithful, de voted atten
tion to the interests of our business befo re the legisla ture and the Gov
ernor, 

His work is faithfully and conscientiousl y performed, and by the 
exercise of rare tact, has been able to protect our business from the en 
forcement of unreasonable demands, tha t have fro m time to time been 
attempted to be made through the medium of the legisla ture. 

This successful result has been in large measure accomplished 
through the assistance rende red counsel by the extensive me mbership 
of the Association, the officer o f a rela ti vely s mall compa ny often hav
ing greater personal influence with his representative than th e man in 
the great city. ' ' In union is strength," and the truth of the adage has 
found very satisfactory demonstration in the history of our society. 

For this special reason, therefore, is your committee desirous of 
having every street railway co mpany in the sta te, no matter how small 
the company may be, a member of the Association. 

OBITUARY, 

William Richardson departed this life Dece mber 31, 1893, in the 
seventy-fifth year of his age. He had been actively e ngaged in the 
street railwdy business for the last thirty years , first with the Dry 
Dock, East Broadway & Battery Railroad Company , of New York 
and afterwards with the Atlantic Avenue Railroad Company, of Brook: 
Iyo. both companies members of this Association. At the time of his 
death he was the acting president of the form er co m:1any. 

He rose to a high place in the esteem of all who knew him. He 
was always present at the meetings of this Association, and took a 
lively interest in its welfare. From ten yea rs of age he earned hi s 
own living in the world, and by indomitable energy and high resolves 
secured the high position he occupied amongst his feilows at the t ime 
of his death. We shall miss his rare counsel in our deliberations , and 
we sorrow that we shall not look upon his kindly face again. 

Henry W. Slocum died April 14, 1894, in the six ty-seventh yea r o f 
his age. He had risen to great eminence during the Civil War, and 
was a major general in the N orthern Army, with a brilliant record. 
Shortly after the close of the war he became interested in the Brooklyn 
Crosstown Railroad Company, and was elected president of the com
pany in 1866, which position he held until the sa le of the road to the 
Brooklyn City Railroad Company. 

In I 889 he became president of the Coney Island & Brooklyn 
Railroad Company, holding the office until a few months before his 
death, when he was succeeded by his son, Henry W. Slocum, Jr. 

General Slocum was a man among men; clear headed, far s ighted, 
and withal a genial companion and friend. Those who had the pleas
ure of his acquaintanceship mourn a sincere friend. 

Edward F. Drayton departed this life May 27, 1894. He was the 
secretary and treasurer of the Coney Island & Brooklyn Railroad 
Company, having been connected with the company since 1860. Of a 
retiring disposition, he lived a quiet life, faithfully serving the co m
pany of which he had been for so many years a highly esteemed officer, 
His death caused sincere sorrow to his many friends. 

We shall greatly miss the faithful and true friends who have gone 
out from.our companionship. Respectfully submitted 

BY THE EXECUTIVE COMMITTEE, 

The Report of the Treasurer was p resented , a nd 
showed the financial transactions of the year to be : 

Receipts. . . . . . . . . . . . . . . . . . . . . . . . $5,860.09 
Expenses..... . . . . . . . . . . . . . . . . . . . 5,381.20 

Balance .. . . .................. $ 478.89 

The report of J. B. Craven on " Economy in Electric 
Power Stations" was then read. This paper is printed in 
full on p . 627 of this issue. 

The president a nnounced the subject to be open for 
discussion by any of the g entlemen p resent. 

MR. CoLE: I wo uld like to ask Mr. Craven if he wou ld 
advise direct con nected engines on small roads, of fifteen 
to twent y- fi ve cars, where the load is va riable? 

MR. C RAVEN: I think I should, yes. 
MR. COLE: \Vo uld you a dvise that, over using t he 

idler, and giving your belt good surface co ntact on t he 
pulley? 

MR. CRAVEN: Yes, I should. 
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MR. SEELY: I am not a member of the Association, 
but I would like to ask a few questions; you speak of in
jecting oil into the boiler; do you refer to crude or refined 
oil? 

MR. CRAVEN: Refined oil. 
MR. SEELY: Have you had any experience in the use 

of crude oil ? 
MR. CRAVEN: I have not. If you put in the refined 

oil, it reduces the scale from a hard substance into a slime, 
which is easily blown out, and when we open the boilers, 
as we do once a month, we find probably one-sixteenth of 
an inch of hard scale that is very easily broken off. We 
can clean the tubes in most cases and have them as clean 
as when first put in. 

MR. SEELY: Do you inject the oil as you operate the 
machinery? 

MR. CRAVEN: Yes, sir. 
MR. SEELY: Not a hot well? 
MR. CRAVEN: No ; we inject a pint of oil in the 

course of ten hours' run. 
MR. SEELY: I have heard it spoken of very highly ; 

but never heard anyone who employed it express an opin
ion. It is entirely satisfactory? 

MR. CRAVEN: It has given better satisfaction than 
anything we have used for that purpose. 

MR. IssERTEL : The report refers to roads of a cer
tain size using a return wire. For how large a road, that 
is, for how many miles would you recommend such a 
construction ? 

MR. CRAVEN: Well, that would depend upon the 
number of cars, more than on the length of the road ; but 
a road six miles long, with ten cars, I should say, would 
require a return wire, as well as the bonding of the rail. 

MR. IssERTEL : How large a wire do you use ? 
MR. CRAVEN: That has to be figured out. I should 

say a No. o for the bond itself; but when you commence 
to put in return wire, it has to be calculated according to 
the distance and number of cars. 

MR. SEELY: Do you believe, in using return wire, 
that they should be put in conduits, or the rail bonded 
back in sections-do you think there is any saving in 
placing the return wire in contact with the earth, or 
should it be tapped in every 1,000 ft, and then re turned 
in conduits? I think that is the ideal construction, but 
it is extremely expensive. 

MR. CRAVEN: In Buffalo we run an underground 
feeder system, and we are bringing our return wires 
through these conduits. In cases where there is no 
underground system, lay the wire in the ground. 

The paper of Mr. George W. McNulty, on "Recent 
Improvements in Cable Traction," was then read. This 
paper is published in full on page 621 of this issue. 

On motion the papers of Messrs. Craven and McNulty 
were ordered to be received and printed in the minutes. 

A voluntary paper by Allen R: Foote, of Washington, 
D. C., on "Taxation," was read by him. An abstract of 
this paper is given on page 624. 

The paper was received and ordered to be printed. 

The nomination of officers and selection of next 
place of meeting being the next business in order, Messrs. 
McNamara, Rogers and Gannon were appointed the 
Nominating Committee. The committee made the fol
lowing report: 

P resident, G. Tracy Rogers, Binghamton; first vice
president, John H. Moffitt, Syracuse; second vice-presi
dent, William W. Cole, Elmira; secretary and treasurer, 
William J. Richardson, Brooklyn. 

Executive Committee: D. C. Hasbrouck, New York 
City; John N. Beckley, Rochester; Daniel F. L e wis, 
Brooklyn. Place of meeting, Albany, N. Y. The re
port of the committee was approved. The meeting then 
adjourned. 

In the afternoon the visitors were driven around the 
city and shown the various points of interest. An in
spection was made of the new track being laid by the 
Syracuse Street Rail way Company. 

In the evening a complimentary banquet was ex
tended at the Yates House to all in attendance, and was 

a pleasant affair, breaking up just in time to enable t hose 
leaving the city to catch their trains. 

While t here was no regular exhibi t made, models 
were shown by the follo wing companies : H. W. Johns 
Co., Consolidated Car Heating Co., T aylor Electric Truck 
Co., Cu tter E lectrical Manufacturi ng C o , Davis Auto
mat ic Car Shade Co. , Peckh am Motor Truck & W heel 
Co., New Process Raw H ide Co. 

Seventh Annual .Meeting of the .Massachusetts 
Street Railway Assoc iatiol:). 

The Seven th Annual Meeting of t he Massachusetts 
Street Rail way Association was held a t Young's Hotel, 
Boston, Sep tember 20. The election of officers and com
mittee to hold office for the ensuing year was held. The 
fo llowing offi cers were elected : President, J. H. Cunning
ham ; 1st vice-p resident, Amos F . Breed , of Lynn; 2d 
vice-preside nt, F ra nk S. S tevens, Fall R iver; ~d vice
p resid ent, Samuel W inslow, W orcester; secreta ry and 
treasurer, A. E . Bu tler, of L awrence. E xecutive Com 
mittee: Chairman, Alfred A. Glasier, Bosto n ; E. C. Foster, 
Lyn n; C harles O dell, 6alem; P . F . Sullivan, Lo well; E. 
P . Shaw, N ewburyport; Prentiss Cummi ngs, Boston ; R . 
S. Goff, Fall River; C harles B. Pratt, Worcester; John 
G raham, Quincy. 

Col. J. H. C unningham h as been associated with the 
street railway in terests of Massachusetts for a number of 
yea rs, and is at the p resent t ime the president of the Ply-

J . H. CU NN INGHAM, 

PRESIDENT MASSACHUSETTS STREET RAILWAY ASSOCIATIO N, 

mouth & Kingston Stree t Railway Company. He is one 
of the pioneers in the matter of the introduction of elec
tricity as a motive power fo r st reet railways, and he 
was a mong the ea rl iest p urchasers of electric appara
tus in t he country. Col. C unningha m has served the As
sociat ion as its p residen t fo r two yea rs, a nd has given 
excellent satisfactio n. During h is administration, the As
sociatio n has increased its membersh ip until at the pres
ent time there a re a pproximately th ir ty d ifferent street 
railway companies com posing t he m em bership of the 
Association. 

Addresses were made by P resident Cunningham a nd 
by Mr. G lasier, cha irman of the Executive Committee, 
Hon. E. P. S haw, P . F . Sullivan, manager of the Lowell 
& Suburban S treet Railway Company, a nd others. 

THE Philadelphia postal authorities are considering 
the question of o perating posta l cars on the electric rail
way lines in t hat city. 

THE street railway war in Savannah resulted last month 
m a red uction of fares to one cent. 
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J{inks in Station and Railway Practice. 

COMPRESSED AIR FOR CLEANING GENERATORS. 

An ingenious system for keeping generators, commu
tators and other parts clear from copper dust is employed 
at the power station of the Reading Traction Company, of 
Reading, Pa. A Westinghouse air compressor maintains 
a pressure of eighty pounds of air in a receiver which is 
connected by pipes to various parts of the power station. 
The ends of these pipes are provided with short pieces ?f 
rubber hose which end in nozzles, so that a blast of air 
can be directed against any part of the commutator or 
any part of the generator while in operation or when 
shut down. Thirty-four dynamos are in use at this sta
tion, but the management has had no difficulty in keep
ing them all clean and preventing short circuits by this 
process. 

BOY CONDUCTORS. 

About two years ago, as a matter of economy, the 
Nashville (Tenn.) Street Railway Company commenced 
the experiment of employing boys as conductors, at one
half the amount of wages that were paid to men and, in 
the opinion of the officers of the road, experience has 
shown the advantage of the practice. The boys range 
from sixteen to eighteen years of age, and it is found that 
they give as good satisfaction in performing the duties of 
conductors as did the men, and the company has no diffi
culty in securing all the boys needed at $ 5 per week. 

Further economy in this department has been secured 
by requiring .three conductors to run four car lines, four 
conductors to run five car lines, etc., by requiring con
ductors to leave their cars just before reaching the end of 
the line and board the returning car. The motorman, of 
course, remains on the car and takes it to the end of the 
line, and brings it back to the first meeting point without 
a conductor. There is seldom any passenger who will 
board the car between the last meeting point and the end 
of the line, but if this does occur the motorman collects 
the fare and turns it over to the conductor on his return 
trip. This plan, as stated, has worked very satisfactory, 
and a saving of 25 per cent. or more is made in the wages 
of conductors. 

WATER GAUGE SHUT-OFF DEYICE. 

A new device for instantly shutting off the water and 
steam for water gauges, in case the gauge glass should 
break, is shown in 
the accompanying 
engraving. The de
vice was designed by 
James A n d e rs o n, 
chief engineer of the 
eastern power house 
of the Brooklyn City 
Railway. 

The boilers in this 
plant are of the Bab
cock & Wilcox type, 
and were described in 
the December, 1893, 
issue of the STREET 
RAILWAY JOURNAL. 
They are run at a 
high pressure, and as 
the water gauges are 
some feet above the 
the reach of the at-
tendants standing on WATER GAUGE SHUT-OFF DEVICE. 
the floor, it was de-
sirable to have some arrangement for instantly shutting 
off the water in case of breakage of t he gauge glass. The 
pipes connecting the gauge to the boiler are provided with 
shut-off cocks, the handles of which a re con nected togeth
er by a connecting rod. On e of th e handles has an 
extension, in the end of which is a ttached a rod extend
ing down within easy reach of the wo rkm a n. 

This rod is provided with a h a nd le which is held by 
a catch to the boiler front, holding the shut-off cocks in 

the open position. Should the gauge glass break, the 
valves a re ins tantly closed by a sing le pull on the h andle. 

TRANSFER OF PASSENGERS WITHOUT TICKETS. 
The system of transferring passengers employed on 

the line o f t he Nashville (Tenn.) S t reet Railway is differ
ent in a number of points from the usu a l method. The 
company has seventeen different lines, radia ting from the 
Public Square, which is about the central po in t of the 
city. At a poin t within 200 ft. of the Public Square the 
company has e rected a transfer station, bu il t si m ilar to a 
railway station building, through which all of the cars o f 
the various lines pass. From this station passengers may 
transfer from one line to a nother. 

At the entrance of thi s sta tio n is located a registering 
turnstile, through which people may pass, h aving paid 
their fares at the g ate, a nd occupy comfor ta ble seats in 
the waiting room of the s tation u ntil their ca r a rrives. 
Passengers coming in o n ca rs a re su pposed to have paid 
their fare on the ca r, and a re therefore entitled to transfer 
to another line. The compa ny has transfer agents at this 
station, who register all the passengers who get on a car, 
and then issue to the conducto rs special t ickets with the 
number of people transferred punched out, which the 
conductors turn in with their trip reports. The con
ductors do not handle tickets, except those issued t o them 
by the transfer agents, which they turn in the same as 
money, as they are registered by the transfer agents o n 
each trip, and the conductor is charged accordi?g to the 
register. This is necessary in order that the register may 
show at all times the correct number of people on the car, 
and also to enable the company to keep account of the 
number of passengers transferred each day. 

The traq..<;fer station is equipped with all of the con
veniences of a railway station ; a lunch counter, where 
confections, fruits, etc., can be obtained, and it has 
been found to be a great convenience to patrons, especially 
during inclement weather. If a passenger should g_o 
outside of the station, unless he leave on a car, he loses his 
right to transfer; this prevents any exchange of transfer 
tickets sometimes practiced with other methods of trans
ferring. -----•-----

Mekarski Motors in Paris. 

The Mekarski system for street railways by means of 
compressed air has been adopted on three lines operated 
by the General Omnibus Company, of Paris, according to 
Engineering. The lines in question are am ongst the most 
important of the whole Paris system, and one, that from 
the Louvre to Sevres and Versailles, has a length of about 
twelve miles. The two other lines are 6.3 and 5.7 miles 
long respectively. Trains of three cars, seating fifty-one 
persons each, and drawn by a compressed air locomotive, 
will be used. The locomotives will be supported on six 
wheels, all coupled. They will weigh eighteen ton~ ea~h, 
considerable adhesion being required to mount an incline 
of r in 23, which occurs on the Sevres line, when towing 
three cars, each of which, in the loaded condition, weighs 
eight tons. Twenty three of these locomotives a_re t o be 
built, of which six will be kept in reserve. T he a ir press
ure to be carried in the reservoirs will be 1,138 1 bs. p_e r 
square inch, and a sufficient quantity o f ai r will be car
ried to enable the locomotives to ru n t welve miles with
out recha rging. 

AFTER a year and a half o f delays, owing to the City 
Council, the St. Charles Street Railway Company, of New 
Orleans, has a t la st obtained p ermission to equip with 
electricity. The s tockholders, several mo nths ago, made 
the necessary financial arrange ments, and it will not be 
long before th is large and importan t line will be converted 
to more modern methods. 

T HE Indianaf.Jo lis & Broad Ripple Rapid Transit 
Com pany put its line in operation September 14. The 
com pany was only able to run one car per hour, but th~se 
we re crowded with passengers, and a more frequent service 
with trailers was commenced shortly after. T h e road is 
no w running very successfully. 
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TH E COflING CONVENTION AT ATLANTA. 

The Thirteenth Annual Co nvention of the American 
Street Railway Associa tion at A tl a nta promises to b e the 
largest, livest, and in every respect the most successfu l in 
the history of the Association. T he local commi ttee has 
been extremely busy preparing for the reception a nd en
tertainment of the delegates a nd t o insure a pleasan t time 
for all. It wishes particularly to call a ttention to the im
portance of securing rooms in adva nce, a nd a ny who 
wishes to do so should address W m.W. Kingston, C hairman 
Local Committee on Hotels, E quitable Building, Atlanta. 

The topics upon whic h p apers will be read by regu lar 
committees are printed on the cover of this issue. In add i
tion, special papers will be read o n the followin g subjects : 
"A Practical System of Long D istance E lec t r ic Rai lway 
Work," "Brake Shoes,"" Power B ra kes vs. H a nd B rakes," 
"Taxation," and "Destructive Arcing of 500 Volt F uses." 

HOW TO GO TO ATLANTA. 

The Secretary of the Association has iss ued a circu
lar giving the arrangements made fo r reduced fares. All 

~~ 1~ 
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HOTEL ARAGO N, ATLANTA. 

the traffic associations, except t he \Vestern P assenger 
Association, have authorized the sale of tickets a t r educed 
rates-namely, a fare and one-third for the round t r ip. 
This co ncession applies to all attending t he m eeting
delegates, supply dealers and accompanying frien ds. T he 
traffic associations that have extended this cou rtesy are 
the Trunk Line Association, the Southern P assenger 
Association, the Central Traffic Association, t he New 
York and Boston Lines Passenger Committee, the Boston 
Passenger Committee and the Railway Association of 
Michigan. 

Some of the rules governing red uced ra tes are as 
follows: 

Each person must purchase (not more tha n three days prior to the 
date of the meeting) a first-class ticket (either unlimited or limited ) 
to Atlanta, for which he must pay the regular tariff fare , and upon re
quest, the ticket agent will issue a cert ificate of such purchase, properly 
filled up and signed by the said ticket agent. 

Where the journey is made over more than one line it may be ne
cessary for the passenger to purchase separate local tickets, and pro
cure certificates thereof for each of the li nes over which he travels in 
going to Atlanta, as some lines do not honor the certificates of any 
other line. The passenger should ascertain from the ticket agent 
what portion (if not all) of his journey can be covered by the certificate 

procurable of him, and purchase his ticket and secu re a cert ificate filled 
in accord ingly. In case a ticket on the certificate plan cannot be pro
cured a t the starting point, the person should purchase to the nearest 
point where such a ticket can be obtained, and there repurchase 
t hrough to Atlanta, requesting a certificate properly fill ed out by the 
agent a t the po int where the repurchase is made. 

Tickets for the re turn journey will be sold by the ticket agent at 
Atlanta at one-third the highest limited fare, to those only who hold 
cert ificates signed by the ticket agent at the point where through tickets 
to Atla nta were purchased, and countersigned by the .clerk of the 
Convention, certifying that the holder has been attending the Conven
t ion. Mr. N . W . L. Brown of the Atlanta Consolidated Street Rail
way Co mpany , has kindly consented to serve as clerk of the meeting 
for this exclusive purpose. 

The secretary suggests to all who will attend the 
meet ing, who desire to transact business at a ny other city 
en route to arrange to do so on the trip to Atlanta, as the 
going t icket will, of course, carry with it in most cases 
stop-over privileges~ while the return ticket will not. 

The annu a l dinner will take place on Thursday eve
ning, O ctober 18. Each company that is a member is 
entitled to the free admission to the banquet of two of its 

officers. Each additional officer, 
or any o ther gentleman in a t ten
dance at the meeting, not an of-
ficer of a member company, will 
be charged $ ro; ladies' tickets, 
$5 each. In order to facilitate 
the work of the executive com
mittee, the secretary has requested 
tha t a ll who expect to attend the 
b anquet give him notice to that 
effect in o rder that definite ar
rangements may promptly be 
made. 

Special provisions, as already 
announced, will be made for the 
entertainment of all ladies who 
may attend the C onvention. 

H OTEL ACCOMMODATIONS. 

There will be ample hotel ac
commodations for all who attend 
the meeting. The rates at the 
h o tels are as follows : Hotel Ara
gon, A merican plan, $3 to $5 per 
day; European plan, $r.50 to $3 
per day. Kimball House, $ 2.50 
to $5 ·per day. Markham House, 
$2 to $4 per day. Hotel Marion, 
$2 to $4 per day. N ational Hotel, 
$ 2 to $3 per day. 

The headquarters of the As-
sociation are to be at the Ara

g on, which is located on Peachtree Street in the prin
cipal r esidence portion of the city, and at the highest 
elevatio n in Atlanta. Adjoining the Aragon is the Grand 
O pera House, said to be the third finest in the United 
Sta tes. The Capitol City Club is opposite, and the Gov
ernor 's mansion is on the same street one block away. 
T he hotel is comparatively new, having been opened on 
the 14th of last N ovember, and is conducted on the 
American and European plans. The building is of the 
Spanish Romanesque style of architecture, is six stories 
in heigh t and has a frontage of 104 ft. on Peachtree 
Street a nd 200 ft. on Ellis Street. The first story is chiefly 
in G eorgia marble and the other five stories are con
struc ted of pressed brick with terra cotta and marble 
trim mings. Half of the sixth story is fitted up as a roof 
gard e n, where musical entertainments are held during 
the summer months. The main entrance is on Peachtree 
S treet, a nd is 20 X 60 ft., with marble floor and quartered 
oak wainscoting nine feet high, the wood work being 
of cabinet finish . 

The cafe is located on the first floor fronting Ellis 
Street and is 40 X 70 ft, adjoining which are two private 
dining rooms, 15 X 20 ft., each. These rooms are beauti-
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fully furnished , draped with velours and laces, an d 
ado rn ed with tropical pla nts. T he main d in ing room is 
on the second fl oo r a nd is 40 X 60 ft. , furnishe d in quar
tered oa k, with large buffe ts and fireplaces o n each side, 
and is brilliantly lighted by two ellipt ical wi ndo ws o f 
thirty feet each. The ceiling is 
paneled with heavy oak b eams, a nd 
is decorated in the center in S ix-

the skylight and is 60 X 100 ft., with light and airy corri
d o rs and spacious arcades o n each fl oor, so that the g uests 
a re afforded d elightfu l promenad es, a nd a mple room for 
social parties, wh ile from each corridor a full view is had 
o f t he office a nd of the move ment of the guests on the 

teenth C entury style. The brea k
fast room adjoins the dining room 
and is appointed in pure Castilian 
style. The parlors front on Peach
tree Street, and are richly fur
nished in keeping with the o ther 
appointments. The roo ms are 
single and en suite, ranging in 
size from 10 X 12 to 20 X 26; all 
the suites are provided with ba ths, 
and there are public baths a nd 
lavatories on eac h floor. The gas, 
electric light, heating fixtures and 
call bells are of the most modern 
design. The store rooms, kitchen, 
power plant and heating apparatus 

LOOKOUT INN , LOOKOU T MOUNTAIN, CHATTANOOGA. 

occupy separate buildings. There are m a ny un iq ue a nd 
striking features about the interior finish a nd fu rn ish
ings of the hotel, which must be see n to be ap preci
ated, as a description fails t o convey a correct idea o f 
their richness and beauty. The attenti o n p a id to the 
guests on the part of the m a nagement and the c uisin e a re 
quite in keeping with the furnishings a nd designs a bove 
described, so that the delega tes who see k a home here 
during the Convention may be assured o f superior a c
commodations. 

The Kimball House, is the oldest, largest, and prob-

TH E KI MBALL, ATLANTA. 

a bly the most extensively k no wn hotel in the city. It is 
situated in the very hea rt o f t he city, in close proximity 
to the Union D epo t. The bui ldi ng is practically a fire 
proof structure, six stories in height, with 450 rooms and 
a ccommo d a tions for about 1,000 guests, and has a repu
ta tion of be ing o ne o f the most perfectly p la nn ed a nd 
best a rranged h o te ls in the South. T he main office occu
pies the rotu nda on the ground floo r, with entrances from 
the t hree p r inci pal streets. The center arcade is open to 

ground floor. The main dining room is located on the 
parlor floo r a nd is we ll arranged for light and ventilation. 
The tab le is abundantly supplied with the best the mar
ket affords, and the cu isine being perfect in all its details. 
The la rge roo m s o pe ning on the corridors and balconies 
of the secon d a nd third floors are especially well adapted 
for the head quarters of manufacturing firms, and for the 
displa y of such sma ll pla ns and appli a nces a s t hey may 
wish to bring to t he a ttention of the delegates. This hotel 
being larger than the o th ers will doubtless entertain a 
greater n u m b er o f delegates and supplymen. 

LOOKOUT INN ON LOOKOUT 
MOUNTAIN. 

Delegates and their families 
going to the national convention 
o f t he American Street Rail way 
Association will find it exceed
ingly pleasant t o stop over a few 
d ays at Chattanooga and visit 
L ookou t Mo u nta in, on top of 
which is located the magnificent 
Lookout Inn, a m arvel o f archi
tectural bea uty, o ne of the most 
commodious, the most luxuriously 
fu rnished and best equipped all
the-yea r-round resort hotels in 
America. The handsome struc
tu re faces the rising sun, a nd from 
it s towers may be seen some of 
the most g lorious sunsets in the 
world, rivaling even the won
drously beautiful Italian skies. 

The Inn is an entirely modern 
st ructure, is four st o ries hig h a nd 
has a frontage of 36 5 ft. It has 
accommodatio ns for 500 guests. 
The table is very superior, th e 
menu embracing all the de licacies 
of the season, from the tropics to 
t he arctics. The service and ap
pointmen ts are unsurpassed. It 
is ligh ted by electricity and heat
ed by steam. There are billiard, 
read ing and smoking rooms, a n d 
a ll the comforts and conveniences 
of the finest city hotels. 

A broad ta b leland , covered with forests of pine and 
oa k, surrounds the ho te l. The tab le land varies from one
quar ter to fi ve m iles in wid th and extends ~outhward for 
seventy-two m iles. T here a re splend id drives in all direc
ti o ns, a nd a fin e boulevard b u ilt at a cost of thousands of 
do llars. The readers of th e STREET RAILWAY JOURNAL 
who ha ve visi ted L o oko u t Mountain, will agree with us 
when we state that the wo rld-famo us view fro m the Poi n t 
Rock is a ma gnifi cent one. Some views in t he Alps may 
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excel it in rugged grandeur, but none in the sublimely 
peaceful prospect. With the fa int blue outlines of th e 
Great Smoky Mountains in North Carolina in the distan ce 
on the east, and Waldens Ridge on the west, an d th e 
silvery waters of the Ten nessee River in the foreg roun d, 
describing that picturesque co nvolution known as ' 'Mocca
sin Bend," the scene is one which will repay the t raveler 
for a journey across t h e continent. From this point, too, 
may be viewed som e of the most celebrated battlefields 
of the Civil War. T he street railway officials will be in
terested in the toboggan rail way, down which ordinary 
electric cars ru n fo r nine miles at high speed, propelled 
alo ne by g ravity. 

Lookout Inn will be o ne of the r egular stopping 
points o f the Conven t io n d eleg ates en route to and from 
Atlanta, a n d t hose who visit the historic h eights will find 
it one of th e most in teresting and delig htfu l spots in 
all the Sou t h la nd. 

EXHIBI T ORS AT TH E ATLANTA CONVENTION. 

Th e nu mber of m a nu facturers of street rail way 
appliances and othe rs who h ave ex p ressed t heir intention 
o f exhib iting at the Atl an ta Convention seem s t o b e larger 
th a n ever before. T he facili ties for exhibiting, as we have 
a lrea d y mentioned, a re excellent, a nd a ll those to whom 
space has been awa rd ed m ay be co nfide nt that they will 
have o pportunity of sh owing their exhib its to excellent 
a dva ntage. 

The list of a pplican ts, with t he space awarded, includes 
t he foll o wing: 

Sq . ft. 
Baltimo re Car W heel Co., Balt imore Md........ . . . . . . . . . . 2 4 0 

Bass Foundry & Machine Co., Ft. Wayne, Ind.. . . . . . . . . . . . 200 

Brill, J . G. , Co., Philadelph ia, Pa..... . . . . .. . . . . . . .. . . . . . 800 
Brooklyn Car & Ve neer Wo r ks, Brooklyn , N. Y............ 100 

Card Electric Co., Mansfield, 0........................... 400 
Carnegie S teel Co. , Ltd., Atla nta, Ga. . . . . . . . . . . . . . . . . . . . . . 200 

Central Elec tric Hea ti ng Co., New Yo rk................... 160 

Cha pma n Valve Manufacturi ng Co., C hicago , Ill....... . . . . 160 

Consolidated Car Heat ing Co., A lbany, N. Y.............. 320 

Craw ford, R. A., Manufactur ing Co., Pi ttsburgh , Pa........ 160 

Creaghead E ng ineering Co. , Cincinnat i, 0.. . . . . . . . . . . . . . . . 3 20 

Cutter E lectrical & Manufactu ring Co., P hiladel phia, Pa.... 160 
Dav is Car Shade Co., Port land , Me. . . . . . . . . . . . .. . . . . . . . . . . 200 

De W itt, E . F., Co., Lansingburgh , N. Y................... 3 20 

Fitzge rald-Van Dorn Co., Lincoln , Neb............. . . . . . . 160 
Fulton Truck & Foundry Co., Man~fie ld, 0................ 400 

Ge neral E lectric Co. , Atlan ta, Ga.. . . . . . . . . . . . . .. . . . . . . . . . . 400 
Genett Air Brake Co., New Yo rk......................... So 
Georgia Equi pment Co., Atlanta , Ga.. . . . . . . . . . . . . . . . . . . . . 120 

G raha m Equipment Co., Provide nce, R. I.. . . . . .. . . . . . . . . . . 160 

Hale & Kil burn Manufacturing Co., Philadelph ia, P a . . . . . . . 100 

Hartford W oven Wi re Matt ress Co., St. Louis, Mo.. . . .. . . . . 100 

I nternational Register Co., C hicago, Il l. . . . . . . . . . . . . . . . . . . . 1 20 

Jackson & Sharp Co., Wilmington, Del. .. . . . . . . . . . . . . . . . . . 800 

Johns , H. W., Manufac turing Co., New York.............. 240 

Johnson Co., The, Atlanta, Ga........................... 600 

Keller, H., Printing Co., New York....................... 100 

Lewis & Fowler Manufacturing Co., Brooklyn, N. Y........ 2 4 0 

Loughridge , J. E., Philadelphia, Pa...... . .. . . . .. . . . . . . . . . . 100 

McGuire Manufac turing Co., The, Chicag o , Il l.. . . . . . . . . . . . 300 

McLean Armature Works, Chicago, Il l. ....... . ............ 100 

Mark Railway Equi pment Co., Chicago Ill. . . . . . . . . . . . . . . . . 100 

Mather E lectric Co., Manchester, Conn . . . . . . . . . . . . . . . . . . . 4 00 

Meaker Manufac turing Co., Chicago, Ill.. . . . . . . . . . . . . . . . . . 160 
Michigan E lectric Co., Detroit, Mich... . . . . . . . . . . . . . . . . . . . 160 

Munson , C., Belting Co., Chicago, Ill......... . . . . . . . . . . . . 160 
New H aven Ca r Register Co., New Haven, Conn........... 240 

Niles Tool W orks, H a milton, 0.... . . . . . .. . . .. . . .. . . .. . . . 160 
Nuttall, R. D., Co., Alleghe ny, Pa.. . . . . . . . . . . . . . . . . . . . . . . 160 

O hio Brass Co., Ma nsfield, 0 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 160 
Paige Iron Works, Chicago , Ill. ................•.......... 1200 

Peckham Motor T ruck & Wheel Co., New York............ 320 
Pennsylvania Steel Co. , Philadelphia, Pa.................. 100 

Price Railway Ap plia nce Construction Co. , New York...... 100 
Rochester Car Wheel W orks, R ochester, N . Y.............. 160 

Scarritt Furn iture Co., St Louis , Mo.. . . . . . . . . . . . . . . . . . . . . 100 
Smith, C. G., New York... .. .. . .. . . . ... .................. 160 

Standard Railway Supply Co , Chicago, Ill. . . . . . . . . . . . . . . . . 160 
Sterling Supply & Manufacturing Co. , New York. .......... 400 

Stirling Co., The, Chicago, Ill.. . . .. . . .. . ... .. ... ......... 160 
Street Railway Advertising Co., New York. . . .. ... . . . . . . . . 100 

STREET RAILWAY JOURNAL, New York ........ ... .. .. ..... 100 
Street Railway Review, Chicago. . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

Veneer Seating& Church Furniture Co., Brooklyn, N. Y... . 100 

Wadhams Oil & Grease Co., Milwaukee, Wis.. . .......... . 1 6 0 

Walker Manufacturing Co., Cleveland, 0 .. ............... . 200 

Westinghouse Electric & Manufacturing Co. , P ittsburgh, Pa. 11 20 

EXH IBITS A T THE ATLA NTA CONVENTION. 

THE STIRLING COMPANY, of Chicago , will be represented by Thos. 
Deegan . 

T HE JOHN STEPHENSON COMPANY will be represented at the Con
ventio n by John A. Tackaberry and D. W. Pugh. 

THE FIBERITE COMPAN Y expects to have a very handsome exhibit 
at Atla nta, one that will do credit to the Medbery insulation. 

THE FULTON TRUCK & FOUNDRY COMPANY, of Mansfield, o., will 
exhibit trucks, double a nd s ingle, wheels of special double tread, sand 
boxes and other specialties. 

THE SIEMENS & HALSKE ELECTRIC COMPANY, of Chicago, will 
probably be represented at the Convention by Augustine W. Wright, 
the vice-president of the company. 

THE STANDARD RAILWAY SUPPLY COMPANY, of Chicago, will, as 
usual, show its various specialities, including the car stove, of which it 
has made a specialty for a number of years. 

J. E. LOUGHRIDGE, of Philade lphia. will make an interesting 
exhibit which at the present time cannot be fully described owing to 
ce rtain foreign patents which are now pending. 

THE STERLI NG S UPPLY & MANUFACTURING COMPANY, will have 
an exhibi t of its registers, fenders and sand boxes. Mr. Carson will 
represent the company and have charge of its exhibit. 

THE C UTTER ELECTRICAL & MANUFACTURING COMPANY, of Phila
delphia , will exhibit the C-S auto matic cut-out, and will be repre
sented by W . E. H a rrington and Charles E. Bibber. 

T HE NEW H AVEN CAR REGISTER COMPAN Y, of New Haven, Conn., 
will ma ke a special exhibit of fare registers , and will have a number of 
representatives on the ground to look after its interests. 

E. F. DE W ITT & COM PAN Y will exhibit two sand boxes operated 
by foot power, of a new type in which the sand and knives are in the 
car itselt , thus requiring a s ma ller hole through the car floor. 

T HE J ACKSON & SHARP COMPANY, of Wilmington, Del., is 
building two ca rs for exhibition at the Atlanta Convention, and may 
be de pended upon to do its share toward making a creditable exhibition 
of street cars. 

THE CENTRAL ELECTRIC H EATI NG COMPANY'S exhibit will con• 
sist of the A merican car heater only. The company will be repre
se nted by Ed ward B. Wyman, manager of the railway department, and 
one or two other representatives. 

THE BALTIMORE CAR WH EEL COMPANY. of Baltimore, will show 
two of its Lord Baltim ore electric trucks. which are now well known to 
street railwa y men. The co mpany will be represented by J. Paul 
Baker, secreta ry of the co mpany. 

T HE FITZG ERALD-VAN DORN COMPANY, will show its regulardraw
bar, and also d rawba rs for elevated railroads similar to those furnished 
to the W est Side Metropolitan Elevated of Chicago. W. T. Van Dorn , 
manager, will have charge of the exhibit. 

T HE KELLER PRINTING COMPANY'S railroad ticket department 
will exhibit improved fare, transfer and time limit tickets, as well as a 
da ting machine in operation. J. F. Bushe, manager of this department, 
will be present at the Convention exhibit. 

T HE DANIELS STEEL RAI LROAD TIE COMPANY, of Youngstown, 
0., will probably be re presented by fhomp Burton, president and 
manage r of the company, who , though quite ill at present, expects to 
be a ble to a ttend the Convention in October. 

T HE LEWIS & FOWLER MANUFACTURING COMPANY will show, as 
usua l, a very cumplete line of registers, stoves, car trimmings and other 
stree t railway supplies. The company will probably be represented by 
L. E. Robert, S. A. Morrell and George Whipp. 

THE J. G. BRILL COMPANY, of Philadelphia, will have a simple, 
but very extensive exhibit, which will include three cars and an elec
tric sweeper in operation; a snow plow , several trucks and a number of 
other general appliances in the way of street railway supplies, 

THE McGUIRE MANUFACTURI NG COMPANY, of Chicago, will make 
an extensive exhibit consisting of car trucks and car stoves, air brakes 
and a combinati')n snow plow and sweeper, The company will be 
represented by W. A. McGuire, president, and W. J. Cooke, vice presi
dent. 

THE INDUSTRIAL MUTUAL INSURANCE COMPANY, of Boston, Mass., 
will be represented by Benj. Taft, secretary and assistant treasurer of 
the company. Mr. Taft will be accompanied by his wife, and expects 
to give some time to the enjoyment of the social features of the Con
vention. 

THE BASS FOUNDRY & MACHINE WoRKS, of Fort Wayne, Ind., 
expects to have an exhibit at the Convention, which will consist of 
street car wheels both chilled cast iron and steel tired, and axles both 
hammered iron and hammered steel. P. F. Leach will represent the 
company. 

THE HARTFORD WOVEN WIRE MATTRESS COMPANY, of Hartford, 
Conn., will exhibit its woven wire and link fabric car seats covered 
with plush and rattan; also its new armless car seats, reversible, in
tended for electric cars, etc. The company will be represented by its 
St. Louis agent, H. E. Evans. 

C. G. SMITH, of New York City, will make an elaborate dis
play of all of the company's manufactured articles intended for use on 
street railways, such as headlights, both oil and electric, combination 
center lamps, etc. Thos. C. Millen, the Western salesman, will be 
present to look after the interests of Mr. Smith, 

) 
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T HE MATHER ELECT RIC COM PA NY, of Mancheste r , Conn., will 
have a prominent exhibit consisting of its IO0 K, w.,new type multi polar 
rail way generators and several of its new Ma ncheste r type slow speed 
motors. The company will be represented a t the Convention and at 
its exhibit by Thos. C. Perkins, the vice-president. 

THE GENERAL ELECTRIC COMPANY, will make quite a n e laborate 
display of its different styles of motors, including the G. E. 800. Type 
K controller will be shown, Motors will be mounted on different ex
hibition cars, which will be shown in service on the street railwav lines 
in Atlanta. Motors a nd generators and a complete outfit o f overh ead 
material will be sho wn. 

THE FULTON TRUCK & FOUNDRY COMPANY will make an exhibit 
of one single steel truck" Imperial," one double steel truck "Imper
ial," the company's motor lift, sa nd boxes , dra wbars, t rack cleane rs , 
door fasteners, and a ticket d estroying m achine. The company wil! 
be represented by W. E . Haycox, president a nd ma nager, and Frank 
A. Rogers, special sales agent. 

THE DAVIS CAR SHADE COM PANY, of Portland , Me., will have an 
exhibit consisting of a full sized section of an open street car , conta in
ing a sample of its waterproof curtain for use on such cars a nd a lso a 
f acsimile of one side of a closed railway car showing various style s of 
curtains adapted fo r use in closed street ca rs and railway coaches. Th e 
company will be represented by C. M. Fulle r. 

THE CARD ELECTRIC COMPAN Y, of Mansfie ld, 0 . , will make an 

the crankpin, main and line shafting and other journals. The exhibit will 
a lso conta in Wadhams truck soap and soapstock for cleaning greasy 
fl oo rs. E. A. Wadhams and G. A. Streeter will represent the company. 

THE PECKHAM MOTOR TRUCK & WHEEL COMPANY will have an 
elabora te exhibit, which will include a Peckham truck under a Sperry 
electric car, another truck under a Jackson & Sharp open car, the 
Peckha m " S tandard" extension truck, and the "Extra Long" canti
leve r truck. The truck under the Sperry car will be equipped with 
Sperry electric brakes. Mr. Peckham will a lso exhibit car wheels, 
pa rts of his t rucks, etc. Mr, Peckham himself will be in attendance at 
the Convention, a nd will also have several other representatives there. 

THE Omo BRASS COMPANY, of Mansfield, 0., will be represented 
by C. K. King. This company has 160 sq. ft . of floor space, and 
will exhi bit a full line of the materials which it manufactures, includ
ing the well known type W construction material, Wood's adjustable 
pole brack e t , W ood's flexible pole bracket, adjustable switches, Mans
field s t rain insu lators, Wood break strain insu lators, motor bearings, 
trolley wheels, t rolley harps and the reversible and adjustable track 
brush holde r which the company has recently made arrangements to 
ha ndle exclusive ly. 

THE GRAHAM EQUIPMENT COMPANY, of Providence, R. I., will 
exhibit one of i ts steel snow plows for service on electric railways of 
both sing le a nd double track. Those in attendance at the conventi0n 
will be directed to the company's excellent exhibit of eight trucks now 
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exhibit which will consist of one single motor equipment of thirty.five 
horse power, one double interurban equipment, one commuta tor turn
ing device, a new se ries multiple controller, som e canopy switches and 
fuse blocks for street railway service, pneumatic switches, etc. Geo. 
F. Card, the engineer of the company, and Reid Carpenter, the presi
dent, will probably represent the company at the Convention. 

THE PAIGE IRON WORKS, of Chicago, have secured space in sec
tion F of the exhibition hall, and will show special work both in girder 
and T rails. A feature of the T rail exhibit will be a section of track 
laid on steel ties using suspension joints, brick pavements, etc. , like 
that now in service at Terre Haute, Ind. The compa ny's enginee r, 
E. S. Nethercut, will have charge of the space, and Alonzo W . Paige, 
the president of the company, will aim be in Atlanta during the Con
vention. 

THE CONSOLIDATED CAR H EATING COMPANY, of A lbanv , N. Y. , 
expects to show two full si zed car seats with complete electric heater 
equipment, several special patterns of cross sea t , panel, office a nd house 
heaters, a temperature regulating switch , special snap switch, and a 
special automatic cut-out. The company's consulting engineer , Jas. F. 
McElroy, its agent for electric heate rs, N. H . Ransom, and its gene ral 
weste rn agent, Edwin A. Smith, will represent the company at the 
Convention. 

THE R. A. CRAWFORD MANUFACTURI NG COMPANY, of P ittsburgh, 
Pa., will have its pick-up fenders and whee l guard fende rs on exhibi
tion. It has been arranged to display the compa ny's four different 
types in the Convention H all. The wheel gua rd fender will be a ttached 
to a Peckham truck, on which will be mounted a special Sperry electric 
car. The compa ny will be represented by its presi<ie nt , R. A . Craw
ford, and its general agents , C. N. W ood, of Boston, a nd C. J . Ma yer, 
of Philadelphia. 

THE WADHAMS OIL & GR EASE COM PANY, of Mil waukee , Wis. , will 
place on exhibition samples of Wad ha ms h igh g rade cy linder, dynamo 
and engine oils , es pecially adapted to Corliss engines , special, g ra phite 
g r eases for m oto rs, W adhams g ra phite curve g rease and special curve 
g rease brushes, as well as various styles of compression grease cups for 

in service on the Atlanta Traction Company's line . These trucks were 
sold in April, a nd a re now in d a ily service. J . H. Graham, pres ident , 
G . S. A. Gardiner , v ice-president and t reasurer, and C. 0. Lenz , e lec
tri cal engineer of the company , will be in atte ndance to look a ft e r the 
interests of the Graham Compa ny . 

THE CR EAGHEAD E NGINEERI NG COMPANY, of Cincinnati, will make 
an exhibit of its specia lties , which will be in cha rge of T. J. Creaghead, 
president , and G. R. Scrug ham, who will represent the com pany. T he 
exhibit will included. full line of flex ible brackets for single a nd double 
track construction made for wood and iron po les, Creagh ead trolley 
insulators, trolley ea rs , overhead fr ogs, secti on insulators, st rain insu
lators, trolley wire splice rs and other devices for overhead equipment. 
Printed matter rega rding a ll o f these s pecialt ies will be fu rn ished in 
abundance for the informati on of those a tt ending the Conven tion. 

THE MICHIGAN ELECTRIC COMPANY, will have an exh ibit, which 
will consist of a comple te line of the " Mich igan" electric railway 
specialties , covering trolley wi re hangers of all s tyles (span wires, 
single and d ouble curve , a ng le iron and pipe bracket-hangers) splicing 
plates, s train insula tors , switches and crossovers. This is the line ot 
specia lities formerly kn own as the ''Zimmerman." The company will 
a lso exhibit a signa l lig ht for electric street cars for which it is 
making som e ve ry decided clai ms. The company's exhibit and its 
interests will be looked after at the Convention by J. E. Lockwood, the 
president. 

THE ROCHESTER CAR WHEEL WORKS, of Rochester, N. Y., will 
make a ha ndsome exh ibit of car wheels of its manufacture, both fo r 
s tree t railway a nd steam railroad service . Street car ·.vheels will be 
sh own ran ging from 2oins. to 36 ins. in diameter, and in weight from 
qo t o 400 lbs. Steam railroad wheels will be exhibited ranging from 
24 ins. to 36 ins. in diameter, and from 250 to 750 lbs. Some fractures 
of wheels will a lso be shown, as well as other details of interest in this 
line . T he company will be represented by F. D. Russell , general 
ma nager of the street car wheel department, and George C. Morse, the 
general sales agent. 

THE INTERNATIONAL REGISTER COMPANY, of Chicago, will have 
on exh ibition various samples of its well known. portable reg isters, as 
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well as special registers made for the West Chicago Street Railroad 
Company and the Kansas City Cable Company. Sam ples of its stand
ard form of aluminum stationary register will be shown, as well as 
samples of the new stationary register type'' F," which will be here 
shown for the first time. This machine is an exact reproduction of 
the company's portable register on a larger scale. I t will show the 
trip register in large, plain figures instead of by pointer, as in the 
standard machines. The company will be represe nted by its secretary 
and manager, A.H. Englund. 

THE R. D. NUTTALL COMPANY, of Allegheny Ci ty, Pa., which is 
one of the oldest and most reputable supply houses in the country, will 
have an extensive and exceedingly interesting exh ibit of its manufactures 
at the Convention. Among its other exhibits the company proposes 
to display all the latest and most improved overhead supplies now on 
the market, the well known Nuttall improved trolley, the company's 
trolley harps, wheels, gears, pinions of differe nt styles and construc
tion in steel, iron and malleable iron. The Nuttall trolley harps in 
malleable iron and brass will form a special feature. In addition, there 
will be displayed by the company a number of turnbuckles, and in fact 
a complete line of overhead material made by this company. F. A. 
Estep, the president of the company, is expected to personally attend 
the Convention. 

THE GENETT AIR BRAKE COMPANY, of New York City, will show 
quite an elaborate exhibit, which will include the first a ir brake appara
tus made by the company. This will be shown for the purpose of 
comparison with the most recent apparatus. The newest enclosed 
double acting compressor anj brake outfit will be shown, as well as a 
brake compressor testing pump for the purpose of showing how little 
power the compressor consumes. Besides this, the controller hand les, 
showing how the grips and brakes are · operated simultaneously or 
individually, will be exh ibited, as well as various detail parts and 
the materials used in their manufacture. The company will be 
re presented by its general manager, E. J. Wessels, and its master 
mechanic, Geo. S. Lee. The Company, in addition to its othe r ex
h ibi t , is equi pping two cars on one of the Atlanta lines with its air brake 
system, wh ich will be in working order by the time of the Convent ion. 

SAMUEL P. F ERREE has secured a space twenty feet square, which 
he will divide into four parts, to be given up to his 5eparate interests 
namely, the Brooklyn Car Wood & Veneer Works, the Veneer Seating 
& Church Furniture Company, the Price Railway Appliance Construc
tion Company and the Street Ra:lway Advertising Company. The 
Brooklyn Car Wood & Veneer Works will make the same exhibit as at 
Reading, Pa., on September 6 and 7, and laterat Syracuse, N. Y., on the 
18th and 19th. Some additions will be shown. The Veneer Seating 
& Church Furniture Company will display seats and seatings. Both 
of these exhibits will be in charge of Wm. B. Le Van, Jr. The Price 
Railway Appliance Construction Company will exhibit joints and 
e lectric bonds, as shown at the Reading Convention, and it is expected 
t hat J ames M. Price,:the inventor of the system, will be in attendance. 
The Street Railway Advertising Company will exhibi t a series of adver
tising cards in racks. Samuel P. Ferree will attend the Convention as 
an interested representa tive of all these exhibits. Mr. Ferree will be 
accompanied by his wife and daughter,, 

THE w ALKER 'M ANUFACTURJNG COM PANY has secured space and 
will exhibit a complete car equipment of its manufacture. There will 
be one truck with two motors, with all the necessary appliances to op
erate these, including two series parallel controllers, one rheostat, one 
ligh tning arrester, one canopy switch, one trolley, one fuse box. In 
addition there will be a single motor, not mounted, but open so that 
the inside of the machine can be inspected. Extra gears, pinions, gear 
housings, etc., will also be shown. These motors will be supplied with 
current, so they can be operated, and every facility will be given to t he 
street railway managers to thoroughly examine and inspect the appa
ratus in operation. The Walker Company will also exhibit a 200 H, P. 
generator at the Convention, which will be run as a motor. This ex
hibit will, therefore, show the general design ·and construction of the 
entire street railway equipment, both generators and motors, of ,the 
company. The Walker Manufacturing Company will be represented 
at the Convention by the following: Frank Billings, vice-president, 
W. H. Bone, manager, S. H. Short, H. McL. Harding, Ed. Kohler, J. 
M. Atkinson, B. M. Barr, H. A. Darrall, The Breese & Mansfield 
Company and a number of other representatives. 

THE H. W. JOH NS MANUFACTURING COMPANY, of New York, will 
be represented by an exhibit of its moulded mica trolley line insulators 
and a full line of overhead frogs, crossovers, rail bonds, section insula
tors and other pieces which go toward making a complete line of over
head materials. The exhibit will be situated in section E at one of the 
main entrances to the building. Some of the pieces to be on exhibi
tion will be the well known round top hangers, the new five-eighths 
inch swivel hanget, the hinged sleeve bracket arm hanger, the Giant 
strain and swivel pull 0ver, the No. I and Nu. 2 Giant st rains with 
combination large eye and clevis ends, the Brooklyn strain with 
Giant strain com bi nation for affording double insulation for feed-in span
wires, the most successful" H. W. J." mechanical clip, which has no 
loose parts and requires but an instant for the insertion and secure 
retention of the trolley wire, the Perry mechanical clip, the Philadel
phia trolley wire splicing sleeve, the iron clad feed wire insulators with 
seven-eighths and one and a quarter inch top grooves of No. 0000 B. & 
S, and 500,000 c. M. feed wires respectively, the Emerson, Grautan and 
and Philadelphia section insulators, "Noiseless"frogs, plain and adjust
able brass crossings, the Lincoln insulated and also adjustable insulated 
crossings, the Grautan, Johnson and other rail bonds, t ree insulators, 
moulded mica, weatherproof sockets, vulcabeston fie ld magnet spool5, 
commutator rings, controller insulating pieces, etc. It is expected 
that W. F. D. Crane and Henry G. Issertel, of the New Yor k offi ce of 
the company, J. W. Perry, of the Philadelphia branch, E. B. Hatch, 

and Herbert Luscomb, of the Johns-Pratt Com pany. of Hartford, will 
be in attendance, wit h possibly one or more of the local salesmen of 
the H. W. J ohns Manufact uring Com pany. 

THE W ESTI NGHOUSE ELECTRIC & MANUFACTURING COMPANY. 
The guests at the Convention will have a ve ry good opportunity of in
specting a nu mber of West ingh ouse generators a nd motors, as well as 
general stati on a ppliances in full operation. O n the A tla nta Consoli
dated Street Ra ilway Company's sta tion are o perated two 300 K. w., 
belted generators, and a short time since the company a lso shipped to 
the same place, a 500 K. w. generato r for d irect connection to a Rankin 
& Fri tsch engine, ru nning at ninety revolutions per minute. The gen
erators in the power house of the Consolida ted Street Railway Company 
are connected to a marble pa nel switchboard of the W estinghouse 
standard ty pe, wh ich is a rranged to accomniodate three generators and 
two feeder s. T he instrumen ts on thi s board a re a ll of the Westing
house marble and glass construction. T he g enerator circuit breakers, 
instead of b reaking only one side of the circuit, are arranged to break 
t wo of the connections betwee n each g ene rator and the boa rd , and in 
th is way prevent a ll possibilit y of the machine bucking. The A tlanta 
Consolidated Stree t Railway Company is a lso operating four cars, each 
equi pped wit h two thirty ho rse power motors of the W estinghouse type, 
No. 12, a nd cont rolled by the W estinghouse N o. 14 series multiple 
controllers. T he A tla nta T raction Company is operating four double 
equ ipments of No. 3 Westinghouse single reduction motors, which 
have been in use about three years, a nd judging by the fact that two 
more double equipments of the No. 12 motor were recently purchased 
by the Atlanta Com pa ny from the W estinghouse people, the Westing· 
house would seem to be g iving sa tisfaction. 

T he Westin ghouse Company does not expect to have any special 
exhibit at the Convention, but it has shipped two No. 12 motors of 
t hir ty horse power each, with No. 14 se ries multiple controllers, to the 
Brill Co mpany, of P hiladelphia , and its appa ratus will be used to 
equip one of the Brill cars ; three No. 3 motors, two of thirty horse 
power and one of t wenty-five horse po we r, for the equipment of a snow 
sweeper; two th irty horse power motors will propel the sweeper, and 
one t wenty-five horse power motor will be used to drive the brooms. 
T he la tter will be controlled ·by a " D" controller, while the two motors 
will be cont rolled by N o. 14 controllers. The Brill Company proposes 
to send thi s sweeper and car to Atla nta , and will have them in opera
tion on the t racks of the Atlanta Consolidated Street Railway Com any 
during the Convention. ~ 

J\/v f ) Sixteen Inch Shaper. 

T he illustration presented herewith is of a sixteen inch pillar 
shaper, which em ploys the usual slo tted lever for obta ining the quick 
return mot ion, a nd mea ns a re provided fo r taking up wear between 
the slid ing block a nd slot. T he upper end of the lever carries a roller 
which works in a slot formed in a nut, which is fitted to slide upon the 
under surface of the ra m , and can be adjusted to any desired position, 
whi le the machine is in mot ion for adjustment of the ram. 

The length of the stroke is ad justed by a screw, which holds the 
crankpin in any posit ion with out the necessity for locking it. and this 
can a lso be done whil<" th e machine is in m otion, the graduated arc, 
seen at the righ t of the machine, having the same angular movement 

---=--· ~--
SI X TE.EN INCH SHAPER . 

as the slotted lever, and plainly indicating the length of st roke for 
which the mach ine is set. 

T he rack wh ich moves the feed pinion on the horizontal screw is 
so supported that it works the same regardless of the angle at which it 
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stands, and it requires no attention or adjustment whatever when the 
cross rail is moved up or down. 

The cross feed screw can be operated from either end of the cross 
rail, and the elevating screw is turned by applying the crank to the 
squared shaft at the right of the cross rail. 

The table is detachable, and, when removed, leaves a surface to 
which work or special fixtures can be attached. O ther features of the 
machine are indicated by the engraving. It is made by the Lodge & 
Davis Machine Tool Company, Cincinnati, O. 

The Trenton Trolley Wagon. 

The accompanying illustration shows a new wagon for use in 
overhead electric railway construction, which is manufactured by 
Linburg, Sickel & Company, of Trenton, N. J. The wagon itself i~ 
constructed of thoroughly seasoned white oak. The best stee l Con
cord express axles with chilled boxes a re used, and oi l tempered 
springs of special construction are provid ed . The body is furnished 
with lockers for tools, and with steps and hand rai l at the rear end. 

The tower is very stronglv constructed and firmlv braced. The 
corners are fitted with four angle-iron slides on each· section of the 
tower, and so adjusted that the corners of the upper section slide easily 
within the corners of the lower section. The upper section of the 
the tower is elevated by an iron chain passing over revolving sheaves 
fitted on sliding bearings and winding on an iron cylinder secured under 
the sills of the body. The cylinder is revolved by a compound gear, 
by means of which the tower can be quickly elevated by one man. 

The swinging platform at the top, which in the illustration is 
shown in its extended position, is lightly but strongly made. It is 
secured at the ct>nter of the tower by a heavy wrought iron pivot , 

TRENTON TROLLEY WAGON . 

which passes through an iron transom plate suitabiy fastened. Stout 
iron rollers are let in and secured to the lower surface of the frame
work of the platform. and these rollers pass over the upper surface of 
a large, flat, iron circle firmly secured to the top of the tower. At 
the inner end of the platform is a positive iron clutch, which can be 
adjusted in an instant, and which ho lds the platform firmly in any 
position in which it may be placed. The platform is provided with 
folding guard rails 

When not in use the upper section of the tower can be lowered , 
the platform extended in line with the body, and the guard rails on the 
platform folded, making a compact, well balanced wagon which can be 
driven rapidly without danger of upsetting. With the tower and plat
form extended the whole structure is perfectly rigid, and will sustain 
the weight of several men on the extended platform without tipping 
or swaying. The wagon can be placed outside the tracks, and all 
w?rk can be ~one on the wires from the platform without interfering 
with the runmng of the cars. T he tow er can be raised sufficiently 
high to string or repair all trolley , guard or fe ed wires without diffii
culty or inconvenience, and can be set at any height desired, The 
platform can be turned to extend over either side of the wagon. 

-----►•-------
THE Chicago Interurban Street Railroad Company, has been in

corporated , with a capi ta l stock of $1,000,000. The incorporators are 
E. Hervey Plummer, Ellsworth Ansen and George P. Taylor. 

The Berry Boiler. 

Reference is made on page 6 05 to the use of the Berry boile r by 
the P hiladelphia Traction Company in its station at 32d and Dauphin 
streets, Philad elphia. A view of the boiler, which was supplied by 
Robert Wetherill & Company of Chester, Pa., is presented herewith. 
It consists of two vertical cylindrical shells one inside of the other, 
united at the top by a crowned ring a nd at the bottom by a cone
shaped ring or crown sheet. Since these heads cover a comparatively 
narrow space, they are of thin steel and do not require bracing, and 
are, therefore , sufficiently flexible to accommodate any inequality of 
expansion in the two shells, and because the fire is ap plied to all sides 
of the boiler alike, no destructive strains can arise from this cause. 

Tubes of small diameter (never larger than two inches outside 
diameter) radiate from the inner to the outer shell in every direction, 
forming braces for each. These tubes are placed in vertical rows in 
the inside sheet and are alternately diverged or "staggered" in the 
outside sheet. By this arrangement the rapid ci rcul ation of the steam 
and water upward, near the inner shell, is not obstructed, and the 
downward movement of the cooler water near the outside sheet is 
afforded the same facility, while the strength of the outer shell is not 
reduced below the percentage of the seams. 

Secured to the heavy base sheet of the boiler is a circular ring or 
trough. A, which is partly filled with sand, and the ou tside rim of 
which forms a track upon which a casing or smoke jac ket is mounted 

BERRY BOILE.R. 

so as to revolve arou nd the boiler, the lower edge of the casing 
projects into the sand, and prevents the passage of air, while it allows 
the casing to freely revolve. This casing is lined throughout with fire
clay tile, B, which provides an insulating air space inside the casing. 

Secured to the inner side of the revoluble casing is a flue cleaning 
device, consisting of a pipe, IO:, having a series of blast nozzles arranged 
to stand opposite the center of each tube in one of the vertical rows. 
This pipe is c0nnected through the casing to a three-way cock, III, 
which is supplied with steam from the boiler through a flexible pipe. 
By revolving the casing the nozzles are made to register successively 
with each row of tubes, and a blast may be sent alternately through 
the upper and lower sections of tubes to clean them of soot. To aid in 
this effect a gate is provided in the arch, which may be opened to 
change the course ot the drau g ht directly up the chimney. A series of 
doors is also provided in th e casing of sufficient width to allow of the 
cleaning o,f any of the tubes with a brush or scraper. 

To avoid arches and other unsatisfactory brick work in the fur
nace, a continuous coil of four-inch tubes is provided to carry the 
furnace covering. Through thi s coi l all the feed water passes as well 
as all the blow-off water, in additipn to which a continuous ci rculation 
of great rapidity is maintained by means of the arrangement of pipes 
in the boi ler. 



THE STREET RAILWAY JOURNAL. [VoL. X. No. 10 

The points of excellence claimed, as determined from practical 
performances are: 

First. The economy of space occupied , which, owing to the 
great concentration of the heating surfaces, their high efficiency and 
the upright design, is very small- one square foot of floor space per 
horse power allows ample room for boiler and firing room. 

Second. Economy in cost of maintena nce and operating service. 
Third. The convenience of cleaning inside a nd outside surfaces, 

(a) by means of the circulating and purifying coil which is a part of 
each boiler and which effectually prevents the deposit of scale or sedi
ment upon the heating surfaces, and {b) the r evoluble casing and flue 
cleaner which keeps the fire surfaces always clean. 

F ourth. Perfectly dry or superheated steam is uniforml y furnished. 
Fifth. Simplicity and economy in first cost of installation. No 

purifiers or separators or other expensive accessories are needed with 
this boiler. 

Sixth. The highest degree of safe ty a nd durability, due to the 
character of the materials used {all steel); the enormous stre ngth of 
the structure , e ntire freedom from the destructive strains or unequal 

ing illustrations show a few of the various departments. The main 
mach ine shop, shown in the lower right hand engraving, measures 
144X 64 ft., and is thoroughly equipped with new and special machinery, 
and has the last modern facilities for handling work, the machine tools 
were supplied by the Niles Tool Works, Bement & Miles, the Putnam 
Mach ine Company and the Bridgeport Machine Tool Works. A ten 
ton, three-motor electric crane, built by the Industrial Iron Works, of 
Bay City, Mich., is provided for lifting and transporting heavy parts, 
a nd hand traveling cranes for small individual pieces. Among the! 
special machine tools is a 6 X 6 X 26 ft. planer, built by the Niles 
Tool Works. On this machine the engine beds are finished complete, 
the planing, boring for the bearings for the main shaft, and the bolt 
holes for the cylinder heads being done at one setting, insuring per
fect alignment of all parts. 

Adjoining the main shop is a smaller machine shop, measuring 
64 X 50 ft., equipped with the latest type of machine fools. Next to 
this department is the grinding room, which is fitted with Brown & 
Sharp grinding machinery for grinding the bearing surfaces of the 
engines. 

VIEWS AT THE WORKS OF THE AM ERi CAN ENGINE CO . 

ex pansion; the wide range of the water line above the danger point, 
the "sectional construction" of the circulating coil over the fire, the 
perfect circulation of the water in the boilers, and the entire freedom 
from scale or sediment 0n the heating surfaces. 

Seventh. The highest economy of fuel, resulting from " perfect 
combustion" in a convenient and roomy furnace, ample draught a rea, 
close contact and slow movement of gases over the surfaces, large 
ratio of heating surface to grate surface, perfect insulation, perfect 
circulation of water and uniformly clean surfaces inside and out. 

Large area through the tubes and upward draught requires a much 
smaller smokestack to obtain requisite power compared with other 
boilers. 

The Works of the American Engine Company. 

The extensive works of the American Engine Company, at Bound 
Brook , N. J., occupy a large plot of ground between the Lehigh 
Valley and Reading Railroads. 

The buildings are substantial brick structures, mainly two stories 
in height, and cover a space of about; 150 X 300 ft. The accompany-

The erecting-and testing shop is located in the eastern end of the 
bu ildi ng. and is not shown in the illustrations. This department 
measures 40X80 ft., and is provided with a twenty ton electric crane, 
built by the Morgan Engineering Company. Foundations for setting 
up and testing both vertical and horizontal engines are provided. 

The blacksmith and forging department is located in a well lighted 
building adjoining the erecting shop, and is equipped with all the nec
essary a pparatus for turning out a high class of work. Among the 
tools is a Morgan Engineering Company 12,000 lb. steam hammer. 

The draughting and pattern shops are located in large, well lighted 
rooms in the second story of the building-. A view of one of the 
draughting rooms is shown in the upper left hand engraving. 

The company makes a specialty of simple and compound, medium 
speed, horizontal side crank engines, and simple, compound and triple 
expansion vertical engines. 

These engines have a special gear, which, it is claimed, gives all 
the advantages of the Corliss steam distribution, while maintaining 
the simplicity of the single valve gear. 

The shipping facilities are of the best. Sidings from the Lehigh 
Valley Railroad extend into the grounds, while the Central Railroad of 
New Jersey and the Reading Railroad pass close to the works. 
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New V crtical Engine of the Ball 
pany, Eric, Pa. 

Engine Com= 

In the design of this engine the makers-taking advantage of their 
large experience of engine driving in electric stations-have tried to 
place themselves in the position of station owners and operators. 

It was desired to arrange an engine whose structure should be of 
such a form that th e main pieces should be absolutely rigid and inde· 
structible, and, while having this feature, allow ease of access for ad
justment or removal of any part that is subject to wear, and while 
covering these points, to produce an engine whose steam distribution 
is symmetrical on both sides of all the pistons, wh ether one, two, 
three or four are used; in other words, an independent valve m o tion 
for each and every cylinder employed, and each of these being a per
fect engine in itself. 

By reference to the cut it will be seen that the main proposition as 
to strength and indestructibility is fully covered in the symmetrical 
form of the upright housings which are made to constitute o ne double 
housing, by having one side of each planed an<l bolted together in the 
center of the middle shaft bearing. This substantially is still further 
increased by the operation of planing the bottom of both housings to 
one continuous flat surface, to meet the planed surface of the top of 
the single base plate to which the bottoms of the housings are substan
tially bolted. 

The introduction of the shaft into this engine is accomplished by 
arranging the shaft boxes in a large ja w, cutting into one side of the 
housing deep enough to bring the center of the shaft in a plane with 
the center of the housing, finished spots being provided to meet corres
pondingly finished surfaces upon the cast iron boxes. 

These boxes consist of o ne lower, two quarter, and one top box 
for each journal, and these are provided with removable babbit metal 
shells, upon which the journals bear. These shaft box jaws are in 
turn closed by the use of heavy struts o r plates, having on their inner 
faces a V-shaped tongue o n each e nd, which fits into a corresponding 
groove planed on each side of the jaw. These struts are fitted so tha t 
when bolted in solidly by the four bolts in each, the jaw is closed and 
completes the symmetrica l strength of the four corners of each hous
ing, each strut being fitted so that there can be neither contraction nor 
extension of the outer end of the jaw. 

BALL . VERTICAL ENGINE. 

Each housi ng is also pierced by the large rectangular opening 
on each side (shown covered by a door bolted on) as wide as the 
space between the inner edges of the struts, and extend ing both high 
a nd low enough to allow th e cranks with their connterbalancing disks 
to pass. Hence, with shaft, boxes and struts in place to close up 
the engine, it is only necessary to put up and secure large doors, 
which in turn are provided with a small shutter plate covering an 
opening large enough for the insertion of one's hand, to feel the con
necting rod strap when the engine is in motion, and the necessary 
wrenches to keep up the crank boxes when so desi red, while the 
adjustment of the journal boxes is accomplished by turning the 

three set screws shown in each strut, the two in the center reaching 
the quarter boxes, while the third one above operates either in or out a 
wedge which fills between the upper side of the jaw in housing and 
the top box; thus giving independent adjustment for three parts of 
each box, which is perfectly free to move a t right angles to the axis of 
the shaft, thereby giving for all positions of adjuststment of the 
quarter boxes a full bearing for the shaft. 

Above the openings for the shaft the housing becomes a round 
taper column, having on two sides of its inner surface the cross· 
guide surfaces which are cast in place and bored out coi ncident with 
the boring and facing of the upper end for the reception of the cylin
ders and the lower end for its seat upon the base. The other two 
sides of each housin g are pierced by elliptical openings, making 
easy arces~ to the crosshead and upper end of the connectin (Y rod. 

INDICATOR DIAGRAMS-BALL VERTICAL ENGINE. 

With a ll of the above in view, it will seen that in adopting this 
form of housing a structure is obtained that is strong, convenient of 
access when desired, clean as to any dirt leav ing the engine. and 
entirely closed as to any dirt from the outside entering the engine, 
along with a natural ventilation past the shaft boxes, up the column 
and out of the ellipitical openings therein. 

The shaft is of one piece of forged steel fr o m end to end, the crdnk 
pins being 180 <legs. apart and cut out of the solid, down to 
their round diameter and, as are the journals, ground to a 
pe rfectly round, smooth running surface. The pins are pro
vided with centrifugal oiling holes in addition to the regu
lar supply through the usual tube reaching from the upper 
to the lower end of the connecting rod. 

Covering each pair of crank bells is a pair of disks carry. 
ing a sufficient amount of counterweight to give a perfect 
running balance to the cranks and the reciprocating parts, so 
there is practically no vibration to be communicated to 
the housings and hence to the upper works of the engine. 

The connecting rods are of forged steel, the upper end 
being solid and cut out for the reception of the brass cross
head box and the removable crosshead pin, the latter being 
very carefully tapered through the crosshead and held in 
place by a fine threaded nut; the lower end being provided 
with an excellent design of strap which, owing to the 
arrangement of bolts a nd cross keys, constitutes a so lid 
end rod for the crank as well as the upper end, a nd both 
ends are provided with the very best arrangement of wedge 
adjustment that can be conceived of, and which in opera
tion does not alter the length of the rod. The crossheads 
are of the double plate, pocket type, as used in many makes 
o f Corliss engines, are provided with taper shoes to compen
sa te for any wear that may occur against the guides, the 
shoes being of cast iron with the running surfate entirely 
covered with babbit metal, the area of which has been 
made exceedingly liberal. The piston rods are of crucible 
steel screwed into the crosshead. The stuffing boxes are 
adapted for the use of fibrous packing unless otherwise 
ordered. The pistons are of the double plate held up to a 
solid collar and ·taper by a well fitted nut. The piston pack
ing is made up of two self adjusting, parted rings and a 
broad junk ring for centering and guiding the piston in the 
cylinder. 

The cylinders are made of charcoal iron, mixed in such 
proportions of hard and soft as to produce a very strong, 

; close grained iron, which enables the surface to take a mirror 
-=1 polish. They are provided with single valves each of which 

is practically one piece so far as the motion and wear are co 
~.,, ncerned. 

The high pressure valve is of the double faced, tele-
scopic. relief type, with boiler pressure on the inside and 
sufficient a mount of unbalanced area being left on the faces 
that the force of the steam on the inside forces the two faces 
apart, causing each to rub against the seat with sufficient 

forc e to keep the surfaces polished and steamtight through the 
entire life of th e engine. The low pressure valve is of the 
common letter D type with improved proportions and construction, is 
provided with a round relief area upon its back a nd operating against 
the chest cover, thus having a large, well prcporlione<l valve that runs 
with the greatest ease and yet follows up its wear without attention 
from the outside. 

In substantiation of th e main propositi on contained in the produc
tion of this engine. there is presented an Indicator diagram showi ng 
that where single valves of proper design a re used the steam distribu
tion can be made so perfect that it is simply folly to continue the chase 
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after an ideal perfection that involves a vast amount of com plication as 
an increase of first cosc, maintenance ,rnd continuous attention, which 
is not justified by the results obtained, 

T o state this in another wa y, the one great governing fact in the 
use of steam is recogn ized; na mely, that a small leakage will more 
than destroy the useful effect of very elaborately worked out valves 
and motions. T he make rs have , therefore, confined themselves to the 
work of perfecting a nd si mplifying the simplest a nd best form of steam 
valve that is possible. 

As an instance in point showing the absolute control which a cor
rectly adjusted governor may have when such a gove rnor has a good 
valve to hand le, we wish here to relate a few fac ts that were d eveloped 
in a recent test : 

The engine is e mployed in electric railroad driving and is sup plied 
with steam at 125 lbs. gauge pressure, a nd exhausts in to a practical uni
fo rm vacuum of twent y-four inches, and was drivi ng (at the time this 
test fortota l variation from sta nda rd speed was made) 425 to 435 J, H. P. 
To observe the va riati on a tachometer was a ttached to the main 
shaft . When all was in readiness and the full load was on, the switch 
controlling the whole current leaving the sta tion was opene<l , thus 
dropping the entire load insta nt ly, and the engine made a momentary 
flutter up to 235 revoluti ons a nd back again to 233 revolutions. The 
circuit was kept open whil e the attendant counted ten and was closed 
a s suddenly as it had previously been o pened, when the tacho meter 
sho wed the eng ine making the same momentary flutter d o wn to 231 
re volutions and back again to 233, taking up instantly a load of about 
4 00 I, H, P, 

This test de monstrated that the governor was in absolutely iso· 
ch ronous adjustme nt, that the valves were absolutely steamtight, and 
tha t this degree of control over an eng ine of this magnitude, using such 
a pressure a nd discharging into a vacuum, has never been and prob· 
a bly never will be excelled. 

This engine is guaranteed not to vary in speed fr om full load to no 
load, and vice v ersa , more tha n 1 per cent.; hence as the test showed 
but . 86 of 1 per cent. it was conceded that the guarantee wa s fulfill ed 
in very g ood form. The governo r is made o f the best materia ls, 
the points of se vere contact being p rovided with hardened pins a nd 
renewa ble soft bushings , thus throwing the wear into those parts tha t 
a re eas ily and cheaply replaced. The outward a ppearance o f the 
eng ine is neat, symmetrica l, and at once demonstra tes that in this 
arrang ement has bee n acco mplished a g rea t reduction of floor space 
required for this a mount o f po wer. 

Referring again to the ind icato r diagra m, there is shown an arrange
ment of co mbined d iag rams , wh ich shows clearly the grade of expa n
sion rea lized in a non-condensing engine, sho wing a g ood a rg ument 
for the cla im tha t whe n the various theories of steam distribution with 
their a ttendant complication a re ca refully considered , where single 
solid va lves with their s imple driving mechanism can be made to d o as 
well as these diagra ms d e monstrate, it is a waste of energ y and 
mu ney to extend into mere complicati ons. 

Ne w Headligh t. 

T he G laz ie r H eadlig ht Co m pany is placing in the ma rket a ne w 
m otor head lig ht ill us tra ted in thi s page. A headlig ht of this desig n 
wi th door , in side of cas~, is ver y un ique a nd practical in ma ny wa ys. 
The re fl ector slides in at the bot tom therefo re , has something to s tand 
u pon, when ta ken out of the case. T he ha nd whee l is outs ide o f the case 

NEW HEADLIGHT. 

so that the wick can be raised and lowered without o pening the door , a 
very desirable point in a wind y night. T he chimney does not have to 
be removed to draw the reflector and o il fount out of the case. 

T he la m p is made of heavy tin, reflector copper with a student 
burner, and to stand the jolting of motor cars. All tha t have inspected 
this headligh t pronounce themselves as well pleased with it. The 
lamps are made in two sizes, ten and t welve inches. 

THE Indiana Elect ric Railway Co mpany , of Elkhart, Ind., which 
has been endeavoring fo r some time to get a franchise fo r this ci ty, but 
has not succeeded, has decided to operate under the old franch ise of 
of the defu nct Citizens' S treet Railway Compa ny. This will be a part of 
the electric line between this ci ty and Goshen , a d istance of ten miles. 

A New Type of Car Wheel. 

A new ty pe of car wheel has been brought out by A. W hitney & 
Sons, of Philadelphia, mad e under a pate nt granted to L . R. Faught, 
the ir mechanical eng ineer. A sect ion a nd a lso a side view of the 
wheel showing the construction and a ppea rance a re g ive n herewith. 

As will be seen, the peculiarity of the wheel consists in the rim be ing 
divided circumferentially into a se ries of ind ependent but connected 
cavities o r cells , located be t wee n the inner and outer diameters o f the 
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ELEVATION AND PLAN OF CELLULAR CAR WHEEL. 

rim of the wheel. 
usually massed in 
part which forms 
its strength . 

T hese cells d iminish the hea vy body of metal 
the ri m , red ucing particula rly the thickness of the 
the tread, but in such a manne r as not to decrease 

Several advantages a re cla imed fo r this form of whee l. 
First.-It overcomes t he difficulties ordina rily a ttend ing the pro

d uction of a deep, durable and uniform chill on the tread of heavy 
wheels intended for use unde r seve re cond itions o f service, In casting 
a heavy wheel of ordinary for m, the heat of the mass of metal in 
the rim a nd also that co m municated through t he a rms or spokes, has a 

tendency to reduce the de pth of the chill , so that the necessary 
strength is obta ined at the expense of durability of the tread, 
and this in spite of the fac t that heavy load s carried call for in
c reased rather than d imini shed hardness o n the tread, a s well as 
grea te r strength. 

Second.-The rim of the wheel is more elastic under the 
strains and concussions of seve re service. 

Third.-The comparative ly ligh t secti on of the rim insures 
the metal being more dense, and consequently harder in the 
chilled portion, from the we ll know n fact that smaller bodies of 
cast iron are de nser than g reate r ones. The light section also 
r educes any tendency to blow holes a nd shrinkage cavities. 

Fourth.-The ce llular section equalizes the shrinkage 
strain on the whee l at the time of casting , lessening any tend
ency to fract ure fro m heating caused by excessive or prolonged 
use of brakes. 

T he cellula r form of rim does not necessarily alter the 
we igh t of the wheel, but wheels of this form are considered 
st ronger fo r the same weig ht than the ordinary form. It is 
held t hat the princi ple o f a cellula r tread is applicable to all 
fo r ms or cast iron or cast steel wheels. 

Sam ples of this wheel will be shown at the forthcoming 
convention of the American Street Railway Association at 
Atlanta, 

AT the half-yea rly meeting, held August 17, at Bristol, of the Im
perial Tram ways Company, which controls a number of street railways 
in G reat Britai n a nd Ireland, a dividend of 6 per cent. for the preced
ing year on the prefe r red stock and one-half per cent. for the year 
on the comm on s tock was declared. The Dublin South District Tram
ways, which are controlled by this company, reported gross receipts of 
£11,000 a yea r. Arrangements have been made for equipping this 
line by electric power. The Reading Tramways reported an increase 
in passengers of 6 3,0 0 0 during the previous six months. An increase 
on the Corris Railway was also reported. J. Clifton Robinson. the 
managing director, was extend ed a vote of thanks by the stock
holders. 
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Flexible and Adjustable Bracket for Poles. 

The steel or iron pole and flexible adjustable bracke t and fix tures 
for electric railway construction, illustrated herewith, are manufactured 
by the Wrought Iron Bridge Company, of Canton, 0. The pole No. 
1 is constructed of four tee irons. The tees are as long as the pole, 
so there will be no splices in the latter. The connecting pieces, or 
bands, are accurately forged to shape, and rivet ed to the stem or leg of 
the tees, and abutting against the head of the tees, making a very 
strong pole, and yet elastic enough to prevent its bending from a ny 
sudden blow or strain. For first class construction and neat appear
ance, the lattice, or built-up iron pole, has proven most substantial. 
Owing to its open construction, the pole is easy to paint in~ide, as well 
as outside. There is also an advantage in the open construction in 
setting the pole, as the concrete can run inside the base of the pole as 
well as around the outside of the pole ,' and owing to th e fact that there 
are no joints in this pole, it is not apt to become loose from jars to 
which poles are subject. 

FIG. 1.-FLEXIBLE AND ADJUSTABLE 
TROLLEY BRACKET. 

T 
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FIG. 2.-ADJUSTABLE CROSS 
ARM. 

FIG. 3.-POLE TOP WITH 
HARD WOOD INSULATOR. 

The bracket No. 3 has a number of special advantages, as it is 
neither too rigid nor stiff. The horizontal arm, or pipe, that supports 
the trolley wire, is pivoted, so that the trolley wire is suspended in an 
even more flexible manner than that attained with the span wire con
struction, since the end of the supporting arm next to the pole acts asa 
counterweight, enabling the trolley wire to yield to the upward press
ure of the trolley wheel with no jar or shock. The horizontal mem
lier o f the bracket that supports the pipe, or arm, embraces the t op of 
the pole, and cannot pull off the poles when the troll ey wire breaks. 

Practical tests of this bracket on one of the la rgest electric rail
ways in the United States has proven it to be an a rrangement of g reat 
value. It not only saves the expense of constructing one extra line of 
poles, but there is a great saving in overhead material, such as trolley 

wheels, insulators, clamps, overhead switches, etc. The poles and 
brackets are made in any lengths, to suit requirement s. 

Fig. 3 represents the pole top of the same manufacturers, made of 
one solid casting. It is insulated from the pole proper by the hard
wood blocks, as is plainly illustrated. This makes a very strong 
top, wi th the eye-bolt through the top of the hood, Any slack 
in the trolley suspension wire can readily be taken up. Fig. 2 repre
sents an adjustable cross arm, for wire suspension in telephone and 
telegraph work. The cross arm or bracket can be put on the pole at 
a ny height, and may be shifted without taking down the wires. 

These poles and brackets wer.e designed and patented by Leroy S. 
Pfouts, of Canton, 0. 

7,000 Ampere Switch. 

With the advance of electric traction and the consolidation of 
street rail way interests, there has been a gradual tendency toward 
larger power stati ons with larger generating units, and consequently, 

proportionately larger station apparatus. 
As late as April, 1893, a switch which was guaran

teed to successfull y rupture a circuit carrying 3,000 am
peres of current, at a potential of 500 volts, was con
sidered a giant in breaking capacity; and it remained 
for the Ajax switch, described in the technical papers 
of that date. to demonstrate the utility of such large, 
quick break switches, and the ability to open a circuit 
carrying 2,000 H. P. of electrical energy at 500 volts 
potential, without the slightest injury to either the 
operator or the apparatus. During the interim, Ajax 
switches have been designed for 4,500 amperes (so 
per ce nt. larger than any attempted before), and several 
such are in actual service on street railway circuits. 

We now are enabled to illustrate another advance 
in switches; the switch in the cut representing a new 
" plunger type" Ajax switch of 7,000 amperes capacity. 
This switch is guaranteed to break its full rated capacity 
at 500 volts potential, o r nearly 4,700 H. P. It was 

7,000 AMPERE SWITCH. 

ordered by the Electric Traction Company, of Philadelphia, through 
the General Electric Company, which is building the switchboard for 
its new Delaware Avenue power house. 

Except the carrier and stand, which do not form any part of the 
circuit, the entire switch is made of commercially pure copper, and 
provision is made for clamping direct to a laminated bus bar, consist· 
ing of six bars, each 5 X ¼'. ins., or a total of seven and a half inches 
sectional a1ea; which is also the minimum of sectional area in any part 
of the switch. The contact area, finish and action a re of the well 
known Ajax formula._ The switch is compact in form, and occupies a 
space only 14 X 13 ins. on the switchboard. A handle of unusual 
length is required to operate these large and close fitting blades, which 
overhangs the switch proper, several inches; the total length of the 
handle from the pivot is forty-one and a half inches, and terminates in 
a highly polished piece of old mahogany. 

As a continuous current circuit breaker, it is believed the subject 
of this sketch is the la rgest yet attempted. It is needless to say that 
it has not yet been tested to its limit. 

THE JOHN STEPHENSON COMPANY, LTD .• has many contracts on 
hand. This company seems to have no difficult y in securing orders 
for cars , its works being always busy-an excellent commentary on 
the high standa1 d of work which this company maintains. Many rai l
way managers who have employed the cars of the Stephenson Company 
for many years insist on using them, and will be satisfied with no other 
make. Among the recent contracts closed by this company are cars 
for J acksonville, Fla.; Bridgeport, Conn.; Metropolitan T raction Com
pa ny, of New York, Columbia Railroad Company , of Washington, 
D. C. ; St, Petersburg, Russia; Cape T own, South Africa , and Mexico. 
The Washington order is for forty closed cable cars with a twenty 
foot body, very similar in design to those used on the Broadway Rail
way in New York. 
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Rail Joints and Bonds. 

BY JAMES M. PRICE, 

If there be a " sore place" in the great railroad system, covering 
the land wi th a network of tracks for the fly ing locomotive trains , 
which no physician has yet healed, probably it is found in the defects 
of rail joints, everywhere seen in low joints, rails battered down at 
their ends, while elsewhere fit for service, and in the perpetual "knock
ing at the joints," which makes all motion tremulous, while wearing 
away the rolling stock. The rail itself is year by year improving in 
its section for strength and endurance, and the quality of the track, as 
regards the ballast and the laying, is stead ily attaining a higher aver
age, yet the defects of the joints seem, like the poor, to be "always 
with us," and the annual breakage of splices adds alike to the expenses 
and the risks of the railroads. 

FIG. !.-LITTLE GIANT JOINT. 

Is there no cure for this? The defects of splice bars have been 
under discussion for years in the various societies of engineers ; is it 
not time to look for something better? Probably no railroad man 
will assign a higher value, as a splice, to any form of splice bars than 
to the heavy angle bars in use on several trunk lines, a nd weighing per 
pair of plates from 54 to So lbs., without the bolts, while they run in 
length from 30 ins. upwards. Now, as to these, the longer they are 
the more they are exposed to the constantly reversed strains, upwards 
and downwards, at their center, since every wheel as it approaches, 
comes over and recedes from that center. Thefe are numerous, and 
not at all confined to three severe wrenches upon the splice, but the 
most damaging are these three, two of them upward in their strain at 
the middle of the splice and the middle one downward. The two a rise 
from the leverage at th e center from the ends of the splice, with the 
tie as a fulcrum, the splice being boxed in its whole length, between 
the flange of the rail on which it sits and its head. Not less than I 5 
p~r cent. of the splices may be expected to break, from this tearing 
strain, during the life of a good steel rail. Meanwhile, from the day 
of their first use, the inevitable wear begins on the two slanting sur
faces which constitute their upper and lower faces, with a tendency to 
become loose, and without giving the slightest help to the rails in the 
way of a footing upon the tie o r resistance (except by the bolts) to a 
lateral strain. I believe it to be possible so to adjust the metal of the 
joint, without increase to the number of its parts, as to double its foot
ing upon the tie, a nd to add, quite independently of the bolts, a great 
lateral security to the rails, arising from the spikes, and, of course, 
still further increased by the action of the bolts. This will eliminate 
the tendency to roll a t the ends of the rails. 

The joints proposed are the "Little Giant" and the " Eagle" 
joints-the former for rails of 70 lbs. in weight per yard, or less, the 
latter for rails 70 to 100 lbs. in weight. As these are similar, a descrip
tion of the " Little Giant" will answer for both. It consists of a jaw, 
embracing the flanges of the two rails at their ends, in combination 

FIG. 2-K JOINT. 

with encircling ribs, a suspended arch or truss attached to the ribs, and 
feet placed well forward upon the ties. The truss is also attached to 
the inner edge of these feet, and suspended from one to the other be 
tween the ties. All is one piece of metal. In other words, the enor
mous strength of this combination of parts arises from bestowing the 
most metal upon the points of greatest strain, securing these beyond 
peradventure, and, at the same time, attaining by their relative shape 
a nd position a permanence for the joint not to be hoped for in splice 
bars. T he joint plate carries the flanges of the rails, as well as their 
heads, T his, too, without leverage fi:om the tie against the center of 

the splice, as with splice bars, for these joints are never extended be
yond the ties. 

It will be noted that the grasp of the flanges by the jaw of the·se 
joints, while the heads of the rails are supported by the top of the 
joint plate, assures a continuity of level for the upper surface of the 
rails never before attained. Meanwhile, the expansion and contrac
tion of the rails take place within these jaws, without disturbance to 
them. These conditi ons assure the attainment of the long desired 
continuous rail, for whateve r vibration the rails may undergo at their 
ends, they will take together, these joints holding their grip. The 
action of the feet upon the ties and of the jaws grasping the flanges 
concurs in delivering a steady in
ward pressure at the top of the 
joint plate. Here an alignment 
ledge presses against the top ot 
the" web" of the rails. It fo l
lows, therefore, that as wear 
occurs . the inward pressure from 
these sources will keep the: top of 
the joint plate against and under 
the heads of the rails, without 
regard to the action of the bolts 
-the precise opposite of the 
result of wear with splice bars . I 
Remove the bolts from a pair of 
these, letting the spikes remain 1 

in place, and no train can pass 
over that joint without throwing 
the splice bars out, from the 
vibration of the flanges. The FIG 3.-BRACE CHAIR. 
exact conve rse has been proved 
with the Price joints. Two plates had been put to place in the track, 
without spikes o r bolts, when a heavy train bore down upon the work
men. After the train had passed they were unable to loosen the 
joint plate from the rails by the bare hand. It was pried off, after 
jarring, to measure roughly the strength of its adherence. 

The K / oint f or Girder Rails.-A brief examination of the cuts 
will show that this joint has been devised upon similar lines to the 
"Little Giant" and the" Eagle" joints, The K joint is, however, a 
"supported," they are "suspended " joints. 

The leading variations in the type o f this jo int from its fellows, is 
th e powe rful diagonal bracing, and the attachment of the joint to the 
tie, by spiking an under brace to the side of the tie, while the foot 
upon the tie is spiked to the upper surface. This arrangement gives 
to the joint unprecedented steadiness, by committing the tie itself to it. 

The spikes, drive n in planes a t right angles to each other, protect 
one another. In like manner with the "Little Giant." the pressure 
from the jaw and feet is delivered against the top ot the joint plate, 
with its a lignment ledge, keeping it steadily to place, no matter what 
the wear. To do away with the tie plates and the inefficient tie rods, 
I substitute for these brace chairs , as shown in the Fig. 3, used com-

FIG. 4.-K JOINT WITH BOND. 

monly on alternate ties, on the outside of the rails and coming closely 
under their heads, while intermediately and on the inside always, I 
place socket chairs, to receive and grasp the flanges, with a vertical 
plate alongside of the tie, and spiked to it. 

All parts , therefore, of this construction for girder rails, have a 
base plate upon the· tie. as part of their structure, which constitutes 
the flat bottom upon the ties of joints, brace chairs and socket chairs, 
alike. 

· These base plates do not meet under the rails, and ther<~fore give 
to the construction increased elasticity over any to be had with tie 
plates, which they replace. So great is the economy of metal in this 
construction over the cumbrous array of high splice bars, sure to 
double the defects of those of half the height in use upon trunk lines, 
tie rods and tie plates now being largely sold and laid, that this new 
construction, which doubies the footing of the rail upon the ties at the 
joints, and which asks no help from the paving to hold the rails erect, 
can be furnished for about the same cost. 

The base of rail and joint together covers a span of ten inches for 
a nine inch girder rail, and for the "Little Giant" of about eight and 
one-half inches for a height of T rail of four and one-quarter or four 
and one-half inches. 

The Price Bond.-A trouble greater than " low joints" for steam 
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roads, and far more menacing to the man1.gement of street railways, 
confronts these gentlemen and many other interests, in the increased 
damage of electrolysis to water mains and gas pipes. To meet and 
master the liability of this, wherever there is waste current flowing 
from the trolley lines, copper bonds of wires or rods are extensively in 
use. Yet, as the section of a nine inch girder ra il is practically about nine 
square inches, allowing for the greater conductivity of copper over iron, 
the ratio of 6 to I, the section of copper which would be an equivalent 
in conductivity to the ra il itself, should measure about one and one-half 
square inches. I am aware of no bond now on sale which measures 
the sixth part of this area. Besides this inequality of the bond to the 
rail in the power of conduction, I do not find that one of them is being 
laid with entire exclusion of the earth from direct contact. But the 
earth is of itself a composite body, in a chemical sense , and besides the 
salts of which it is large! y composed, there are several wastes liable to 
be found in it, which came from deposit. Now all of these, u:-:der the 
influence of a steady current of electricity, however weak, are liable to 
engender the destruction by electrolysis of adjacent metals, all the 
more if these be of different natures, as copper and iron, copper and 
lead, lead and iron. etc. 

It is also apparent that the manufacturers of these various bo11ds 
have, in every instance kno\,·n to me, asked the electric current to 
leave the rails for the copper at a distance of some inches from the end 
oi the rail, the current to return to the next rail at the same distance be
yond their point of meeting. The only motive for this, apparently, is 
to accommodate the bond to the splice bar joint, instead of making the 
substitution of a joint far better in lieu of it, a joint, too, that will re
ceive the bond within it; and so exclude the earth fro m all contact 
whatever. Add to this, that by so locating the bond, we get "the 
short haul," much esteemed in railroading, for the electricity. To ask 
it to pass, under satisfactory cover, altogether excluding the earth, 
from any share in the business or from any chance of meddling, from 
edge to edge of the rails, with a contact of the copper with them ex
ceeding by many fold that of the bonds in use, appeared to me an 
object to be earnestly striven for. The Price bond, as applied to each of 
the joints described above, consists of a plate of copper, bent into shape 
resembling a Vin section, placed upon the flanges of the two rails on 
each side, and inclosed altogether within the ja ws of these joints, by 
driving up. As the jaw has the effect of a double inclined plane, it will 
hold all it gets of pressure, when spiked and bolted. It will be seen 
that the copper is thus compressed firmly between two stout surfaces 
of iron and steel, with large and admirable contact with each. The 
electric current is, therefore, not asked to traverse a slender cop
per rod, embedded in the earth, and with a very small contact at either 
end with the rail. It is thus not liable to produce electrolysis from the 
action of the salts of the damp earth, under the influence of a steady 
current of electricity, upon the copper of the bond and the iron of the 
rail at their point of junction. A recent test of this bond in comparison 
with others, each without its joint plates, made by Prof. A. Rowland, 
of the Drexel Institute, Philadelphia, showed a very large saving in 
power for the Price over other well known bonds. ,\ \ 

'-f \:, 

Ice and Sleet Cutting Trolley Wheels. 

In our last issue we noted the fact that the Storm Manufacturing 
Company, of Newark, N. J., had recently obtained control of both 
the U. S. and Canadian patents on the ice and sleet cutting trolley 
wheel, formerly manufactured by Messrs. Haight 
& Clark, of Albany, N. Y. Last year this 
wheel was introduced to a few of the prominent 
trolley lines in this country, and we are in
formed, without a single exception, every line 
which tried it and used it was enthusiastic in its 
praises. The object of it is to provide a trolley 
wheel that will automaticaHy remove the in
crustation of ice from the wires so as to leave 
the latter clean and in perfect order for the 
transmission of the electric current. When a 
coating of ice forms on a trolley wire it is usu
ally on the lower side. This is caused from the 
water flowing down preparatory to dropping off 
of the wire, but becoming congealed. remains 
until it is removed by mechanical means or is 
melted by the heat of the atmosphere. 

The manufacturers have recently issued a 
circular describing fully the merits of this wheel, 
and also containing a number of indorsements 
from well known roads who have used it, which 
they will send upon application. They expect 
to make a display of these wheels and to be 

ICE AND SLEET 
CUTTING TROLLEY 

WHEEL. 

represented at the Convention in Atlanta in October, by C. A. Hoag
land, of John A. Graham & Company, who will explain the merits of 
the invention to all wi'o are interested in it. 

THE firm of Warren & Lozier are very busy ar their shops. 465 
Greenwich Street, New York, where a genera l repair work of all kinds 
is carried on. The firm has been a ward ed all the electrical repair work 
for a number of prominent electrica l firms, and has a completely 
equipped electrical and mechanical shop, The firm ,is composed ot A. 
K. Warren and R. T. Lozier, both of whom have had a long training 
in electrical work. 

A DISASTROUS fire occured in Portland , 0 . , September 23, by 
which eighteen car loads of electric machinery, consigned to the Port
land General Electric Company, were d estroyed . 

The Battie Automat ic Switch. 

A s imple a nd effective automatic switch has rece nt ly been patented 
by Dr. F. B. Battie , of 345 West 45th Stree t , New Yor k, a nd is shown 
in the accompanying e ngraving. 

The switch consists of an iron plate 22 fee t long and 13 inches 
wide, located in the cent re of the trac k . In this plate a re two movable 
lugs. 

Passed through the lugs underneath is a h orizonta l bar on which 
the lugs are pivoted. T wo ve rt ical s teel rods are attached to the front 
platform of the car by a spira l spring 12 inches in length . T hese rods 
are provided with steps by which they a re pressed dow n to engage the 
lugs, which throw the switch. By pressing down one or the other of 
the vertical rods the car is switched to the rig h t or left as desired. 
The length of the switch pla te is sufficent to a llow the swi tch to be 
operated at any time within a dista nce of 12 to 15 feet , and not requ ir-

THE BATTIE AUTOMATIC SWITCH. 

ing the motorman to press down the vertical rod at any given moment. 
The operation can be seen from the platform of the car 15 feet before 
the car wheels reach the switch tongue. 

The centre plates are only 13 inches wide, a nd equaHy adaptable 
to electric or cable roads. 

The switch has been in operation on th e Atlantic Avenue Rail way 
of Brooklyn for the last six weeks, and has g iven exce llent satisfaction. 

Hccent \Vork of the l\Iather Electric Compa ny. 

The Mather Electric Company, of Manchester , Conn., re ports 
the sale of one of its 180 K , w. , improved, new ty pe multipolar rai lway 
generators, with comple te station equipment , to th e Hartford & West 
Hartford Horse Railway Company , for the Hart ford (Con n.) power 
house. The generator is to repl ace a 200 K, w. generator of other 
manufacture, which after a two wee ks' attempt on the part of its 
makers to make run successfully , was th row n out. In thi rty-six hours 
after placing the order , the Ma ther Electric Company had the road 
running successfully. In tha t time, the old generator had bee n re· 
moved and two tempora ry ge nerators insta lled . The Mather Compa ny 
reports, as a sign of the revival of the electrical business, th e closing 
in three consecutive days of contrac ts fo r more than 1,500 H, P. of its 
standard a ppa ra tus, cons isting of d irect connected and belted gen
erators and Mancheste r ty pe slow speed motors. This with the other 
work the Mather Co mpany no w has on ha nd will com pe l it to at once 
increase its working, fo rce, a lthough pa rt of the works is now being 
operated a t nig ht. T he company a lso repo rts the sale of one 125 H, P., 
direct connected , new type multi pola r generator to the Sout h Chicago 
Street Railwa y Co mpany . T his o rd er was secured th rough J. Holt 
Gates, of Chicag o , the well known and energetic Western contractor of 
the Mather Company. 
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Thirteenth Annual Meeting of Ohio State T ram= 
way Association. 

The thirteenth annual mee ting of the Ohio State Tram way As
sociation was held a t T oled o , Septe mber 26 , 1894, and a re port of 
the proceedings was received as we we re about to go to press. 

The meeting was called to orde r by P resident A . E. Lang at the 
Boody House at 11.30 A. M. I n opening the mee ting P resident Lang 
made the following remarks : 

"Thirteen years ago the O hio Sta te Tramway Associati on was 
organized and held its fi rst meeting in Cincinnati. 

"In our article of association we a nn ounced as our object-our 
rt>ason for being: 'The promot ion a nd ad vance ment of knowlege, 
scient ific a nd practical , in a ll matters pertai ning to the construction , 
equip ment, maintenance, o peration a nd manage ment of st reet railways, 
and the establishment and mai ntenance of a spirit of fra ternity between 
the members of the associat ion, by social intercourse and exchange o f 
information and ideas to the end tha t the best railway service may be 
attained at the least cost.' 

·• We have found that our a nnual meetings have accomplished 
their purpose; that we have gone home each year richer in knowledge, 
fo r each has shared with the others ; r icher in fra tern al spirit, for the 
sharing of the one involves the increase of the other; a nd with that in 
crease a conviction that the interest o f one road a nd one locality is the 
interest of all. 

" Thirteen years ago we had nothing but horse railways in Ohio. 
Now we have 900 miles of electr icity, 46 miles of cable road, 100 miles of 
horse road, with the ce rtain ty that in a brief peri od of time the long
sufferi ng horse wi ll have severed all connection with street railways. 

"We have con cluded a year chequered with light a nd shadow. 
T he fi nancial depression, so widespread a nd so deeply felt throughout 
the country, touched us a ll , but the return of better times touches us 
a lso as promptl y, and we can look with confidence to a time of renewed 
prosperity. ' Age cannot wither nor custom stale the infinite variety' 
of problems and perplexities which we have to meet and solve. Some 
of these we must d iscuss at this meeting. 

"One whirh is thrusting itself upon our notice, is the suburban 
road. Within the last two years m::ny miles of suburban roads have 
been built, and many more will follow. These desi re en trance into 
our ci ties, or some satisfac tory arrangement for the t ransfer of passen
ge rs and packages. This, therefore, opens up a new fie ld for our con
s iderati on. Un less suburban roads are encouraged to contract with 
existi ng companies, they will seek independent entrance to the centers 
of our municipalities, and in so doing are likely to strongly compete 
wi th , if not seriously to injure established lines of travel. 

"The suburban lines are not inimical to t he interest of the city lines, 
and their building should be encouraged. If they desire an exchange 
of traffic, or entrance to business centers, it is better for the com, 
mu nity, and fo r ourselves, that we contract with them, upon fair terms, 
and so let them enter. The company of which I am president has re
cently con tracted with a suburban road, whereby the cars of the same 
are received by us and brought into the city. At the last session of 
the legislature an act was passed authorizing such contracts. 

"Another problem is that of protection against loss by fire. It 
has been suggested that the street railway companies of the United 
States form an association, similar to certain New England associa
tions, in which contributions are made to a fund for liquidating the 
loss. Recent excessive increase in rates on the part of exist ing insur
ance companies has a tendency to excite immediate consideration of 
th is important subject. 

" There is, perhaps, no other enterprise which to-day urges one 
fo r ward to such a degree, which calls for the consideration of so many 
different subjects-subjects involving the interests and welfare of the 
public and the preservation of vested capital, as does the enterprise we 
represent. It is, therefore, wise and prudent that we seek to extend 
the membersh ip of our Association, and that we come together annu
a lly to d iscuss t hese quest ions and to exchange ideas. 

" In conclusion I desire to express to the Association my thanks 
for the honor of being elected to serve a second term as its presiden t
especially as I was absent at the time of my elec tion. 

" T his meeting will end my official career, but I shall still remain 
an act ive member of tlie Association and shall do a ll t hat lies in my 
power to promote its best interests.'' 

The following members and visitors were present: 

A. E. LANG, president Toledo Consolidated Street Railway Com
pany, Toledo, 0. 

CHAS. L. WIGHT, secreta ry Toledo Consolidated S treet Railway 
Company, Toledo, O. 

W. S. J EWELL, manager Toledo Consolidated Street Railway Com
pany, Toledo, 0. 

D. RomsoN,president Toledo E lectric Railway Company,Toledo,O. 
JAs, J. ROBISON, superintendent T oledo Electric Railway Company, 

Toledo, 0. 
B. P . FOSTER, manager Toledo & Maumee Valley Railway Com· 

pany, Toledo, 0. 
J. K. NEWCOMB, p resident Delaware Electri c Street Railway Com

pany, Delaware, 0. 
J. KELLY, superintendent Columbus Street Rail way Company, 

C0lumbus, 0. 
REID CARPENTER, president Mansfield E lectric Railway Company, 

Mansfield. 0. 
M. A. HANNA, president Cleveland City Railway Company, Cleve

land, 0. 
J. B. HANNA, secretary a nd treasurer Cleveland City Rail way 

Company, Cleveland, 0, 

CHAS. WASON, eng ineer Cleveland Electric Rail way Company , 
Cleve land, 0 . 

JOHN J . WHITE, Fort Wayne , Ind . 
J. A. H ANNA, the McGuire Ma nufacturing Co mpany, Chicago , Ill. 
W. E. Cox, Wharton Rail Compa ny , Philade lphia, Pa. 
R. MITCHELL, Bartholomew Rail J oint Co mpany , Maumee, 0. 
H. H . FosTER, Dreher Manufacturing Company, New York City. 
C. M. F ULLER , Davis Ca r Shade Company, Portland, Me. 
E. P . SHARP, Webster & Beach Railway Supply Company, Bos

ton, Mass, 
E. A . SMITH, Consolidated Car Heating Company, A lbany, N. Y. 
J No. H. DALE , Dale Manufacturing & Electrical Supply Company , 

New York. 
J No, B. BENNETT, STREET RAILWAY J OURNAL, New York. 
The fo llowing Street Ra ilway apparatus was exhibited : 
T HE BARTHOLOM EW RAIL J OINT COMPANY showed its new rail 

joint. 
T HE DAVIS CAR S HADE COMPANY had samples of ·its shades and 

fixtures. 
T HE WEBSTER & BEACH RAILWAY SUPPLY COMPANY showed 

samples of its new overhead material. · 
THE CONSOLIDATED CAR HEATING COMPANY showed an improved 

!:'Witch in con necti on with its e lectrica l heating apparatus. 
THE McGUIRE MANUFACTURING COMPANY showed its latest design 

in t rucks. 
The new companies admitted to the Association are the Dela

ware E lec tric St ree t Rail way Company and the Toledo & Maumee 
Valley Railway Company. 

At 2 P, M, the Association went into executive session and elected 
the fo llowing officers fo r the ensuing term: W. F. Kelly, Columbus, 
p res ident; Reid Carpen ter, Mansfield, vice-president; Wm. A. Lynch, 
Mansfield, chairman executive co mmittee; J B. Hanna, Cleveland, 
secretary and t reasurer. There were no papers read, but the following 
interesting subjects were thoroughly discussed by all the members: 
" T he Best Means of Detecting Dishonest Conductors," "A Desir
able and Satisfactory Fende r o r Life Guard," "The Best Qualifica
tions for Conductors and Motormen," " The Treatment of Low Joints, 
and How Best to Preven t The m ," "The Best Method of Controlling 
Employes and the Collect ion o f O ur Fa res. " 

At the invitat ion of Mr. Foster, manager of the Toledo & Maumee 
Vailey Railway Company, the members a nd guests had a charming 
ride over the new line of this road , which extends down the Maumee 
Valley some twelve m iles. 

In the evening a banquet was g iven to the members and visitors by 
~he Toledo C:lu? at its beau tiful club rooms, a nd was a thoroughly en
Joyable affair m every respect. Of the toasts given, one was " The 
Press and St reet railway Compa nies a nd the Relations of the Press and 
of the Street Railways," which was very happily responded to by 
Robinson Locke, of the Toledo Blade, Mr. Locke is the son of 
'' Petroleum V. Nasby.'' 

The next meeting will be held in Sandusky, and will be a two 
days' session, one day to be g iven up to boating and fishing at Kelly's 
Island. -----•••- ----

Street Railway News9 
Extensions a nd Improvements. 

Battl e C r eek.-There is considerable talk in the city about re
build ing the elect ri c railway. L. N. Downs, of New York, and F. N. 
Rowley, of Kalamazoo, a re inte res ted in the matter. 

Caldwell, N. J .-The North Jersey Traction Company has ap
plied for perm ission to construct an electric railway through Bloom
field Avenue. T he application has developed a violent opposition on 
the part of the anti-trolley citizens. 

Charlottesville, Va.-A plan is on foot to conrnlidate the 
Charlottesv ille & U niversity Street Railway Co mpany and the Char
lottesv ille & University Electric Light Company. In this event the 
present horse car line would be cha nged into an electric one. 

C hi c ago, 111.-T he Lake Street e levated road is to be extena ed 
immed iate ly to Wabash Avenue, and is to be equipped with electric 
motive power. 

THE North Chicago Street Railroad Company has applied for a 
permit to construct a syste m of poles for its electric lines on the North 
S ide , fo r a distance covering a territ ory of over five miles. 

Dayton, 0.-The City Railway Company has received the con
sent o f property holders for the construction of an electric street rail
way frorr. 3d Street , along Broadway to Dayton View 

Ga lt, Ont.-The electric railwav between Galt and Preston has 
proved such a success that it is now to ·be extended to Hespeler. 

L aredo, Tex.-The Laredo Electric & Street Railway Com
pany has just received two new boilers of 140 H, P. each, and will have 
an engine of 240 H. P. 

M arion, I nd.-The Queen City Electric Railway Company is 
seeking a franchise for an extension of its line to the Soldiers' 
Home, 

Marion , 0.-An application, signed by Godfrey Leffler and 
three other members of the Marion Street Railway Company, has been 
made to the Council, a sking for a franchise to cover a route from Reed 
Avenue to Center, to connect there with the line now being built. 

Newark, N. J.-The North Jersey Traction Company has ap
plied for a franchise to run electric cars from che terminus of the Irving
ton t rolley line throug h Union County, the line to pass through Hilton, 
Ma plewood and Millburn. . 
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Norwalk, Conn.-The Norwalk Tramway Company intends 
to ex tend its line to Rowayton before winter. 

Oakland, Cal.-The Oak la nd Consolidated Street Railway 
Company contempla tes making a n extension of its track three miles in 
length. The company has also made an application for a franchise to 
the Berkeley trustees, for the laying of a track on Blake Street from 
Shattuck Avenue to Dana Street and on Dana Street to Dwight Way. 

THE Highland Park & Fruitvale Electric Railway Company has 
asked the Council to extend its franchise on uth Street for one 
year, in consideration of its surrendering a franchise which it holds on 
a number of side streets in East Oakla nd. 

Pawtucket, R. 1.-The council has received a petition from 
the Pawtucket Street Railway Company asking for permission to 
build and o perate an e lectric road ove r the same route that was covered 
in the petition of the Moshassuck Valley Railroad p resented lately. 

Plainfield, N. J. - The line of the Plainfield Stree t Railway 
Company will soon be extended to both Dunellen and Netherwood. 
La ter it will be run to Hillside Cemetery and the Crescen t cycling track. 

Quincy, Mass.-The Quincy & Boston Street Railway Com
pany has been granted a location in Neponset, from the bridge to the 
tracks of the old Matta pan branch of the New York, New Haven & 
Hartford Railroad. 

Royersford, Pa.--The Town Council has ~ranted street fran
chises to the Pottstown and Norristown Passenger Rai lway Companies. 
The tracks of the former company, which now run to Sanatoga Park, 
will be extended to Royersford, where they will connect with those of 
the Norristown Company, which will extend its line by the route of 
Collegeville and Trappe. 

Rutland, Vt.-The Rutland Street Railway Company has con
tracted with the Westinghouse Company to equip its road. It has a lso 
ordered five electric cars from the J. G. Brill Company of Philadelphia. 

St. Louis, Mo.- The Citizens' Railway Company, it is reported, 
will replace the cable system with electricity. The change will be 
made by November I. The line will also be extended to the city limits. 

New Hoads. 
Akron, 0.-The Cleveland & Akron Electric Railway Company 

has filed an amendm ent of its charter so as to enable the company to 
extend its lines over the streets and highways of any municipality in 
Cuyahoga or Summit County, a lso to furnish e lectri c light, heat and 
power, to deal in electrical appliances of any kind and own and operate 
pleasure resorts. 

Aurora, 111.-The fran chise of the Aurora C ity Railway Com
pany and the Elgin, Aurora & Fox River Valley Electric Railroad 
Company have both bee n extended one year by the Supervisors. 

Charleroi, Pa.-The Charleroi, California & Brownsville 
Electric Street Railway Company, of Cha rleroi. Washington County, 
Pa .. was organized Aug ust 29. J ames McKean, of Pittsburgh, is 
president. Other stockholders are C. F. Thompson and A. C. Mc
Kean, of Charleroi; J. W. Crawford, of Duquesne; William I. Berry
man, of Washington, Pa. 

Chicago, 111.-The Chicago & Grand Avenue Street Ra ilway 
Company is a new company. The capita l stock is $ 50,000. The incor
porators are John Gnaed inger, H. F. Kolze, Lesser Franklin, Cassius 
C. Clark and Ed win D. Seaton. 

THE Southwestern Suburban Rapid Transit Company, of Chicago, 
has been incorporated, with a capital stock of $1,000,000. T he incor
porators named are Arschan H. Minassian, Newton Wilcoxson and 
:Frank M. Sherman. 

Harrisburg, Pa.-The Riverside Electric Railway Company, 
has been incorpora ted with a capital stock of $5CJ,ooo. Wm. K. Alricks, 
of Harrisburg, is the president of the company, and others interested 
are J. Q. Denney and T. D. Greenawalt, of Harrisburg. 

Hartford, I nd.-The Hartford Electric Street Railroad Com
pany is a new corporation having a capital stock of $10,000. The direc
tors a re G. E. Reynolds, Albert Reynolds and Merle Allen Walker. 

Hatboro, Pa.-There has been chartered the Willow Grove & 
Hatboro Street Railway Company; capital $18,000. The president is 
John H. Fow, of Philadelphia; and 0. E C. Robinson, of Hatboro; 
J. F. Cottma n, of J enkintown; Charles F. Ehrenpfort, of Willow 
Grove. are some of the d irectors. 

Hempstead, L. 1.-The Hempstead Traction Company has 
been incorporated to build and operate a street railway four miles long. 
The capital stock is $50,000, and some of the directors are William 
Kennelly, of New York Ci ty; John F. Davis, of Brooklyn, and J. S. 
Lawrence and A. D. Lewis, of Hempstead. 

Indianapolis, lnd.--The company which proposes to build 
th.: new gas belt electric road was formally incorporated Se ptember 
5, under the name of the Indianapolis, Anderson, Alexandria & Marion 
Electric Railway Co mpan y. Among the directors of the company a re 
Francis M. Dice and N. J. Clodfelter, of Crawfordsvi lle; A. M. Painter 
and V. C. Quick, of Alexandria. The capita l stock is $100,000. 

Lancaster, Pa.-The Lancaster & Susquehanna Railway Com
pany was incorporated September 4, with a capital stock of $100,000. 
J ohn L. Graybill, of Lancaster, is the president of the company, and 
other stockhold ers are John B. Bausman and John Hertzeler, both of 
Lancaster. 

Lewisburg, Pa.-A charter has been granted to the Milton & 
Lewisburg Street Railway Company. The capital stock is $36,uoo. 
Officers: President, Benj. H . Throop, of Scranton; directors, Hora
tio N. Patrick, C harles T. Bellamy, Henry H. Sivelly, of Scranton; 
Geo. E. Stevenson, of Waverly. 

Lower Pottsgrove, Pa.-The Sanatoga, Royersford & Col
legeville Electric Railway Company was recently incorporated, with a 
capital stock of $150 ,000, to construct and operate an electric railway at 
Lower Pottsgrove, Montgomery County, Pa. John C. Lynch, of Roy
ersford, Pa., is the president of the company, and the other stock
holders are P. W. Smith and C. R. Eberle, of Philadelphia. 

Lyons, la.-The City Council has granted a twenty-five year 
franchise to the Electric Railway & Park Company, for an electric line 
extending to Joyce's Park. The new road will be two miles long, and 
in operation within three months. 
. Newburgh, N. Y.-Stcps have been taken for the incorpora

tton of a company to construct an electric railway from Newburgh to 
Walden. Benjamin Norton, H. B. Norton, Joseph Dickey, Major 
W . H. Weston and B. B. Odell, Tr., are the parties interested. 

North Attleboro, Mass.-An association of local capitalists 
has notified the Board of Selectmen of its intention of forming a com
pany and applying for a charter to run an electric railroad between 
North Attleboro and Attleboro. 

Peekskil I, N. Y ,-A company is being formed here to build 
and operate an electric troiley railroad through the principal streets 
of the vi!lage. Charles E. Hammond, Dr. J. N. Tilden, of Peekskill; 
G.D. Hiscox and B. J. Rogers, of New York, are among the directors. 

Philadelphia, Pa.-The Northern Electric Passenger Rail
way Company, was incorporated September 12, with a capi tal stock of 
$100,000, to construct and operate an electric railway in Philad elphia 
and Montgomery Counties, Pa. A. C. Milliken, of Pottsville, Pa. is 
the president of the company, and other stockholders are Charles' S. 
Davis and S. S. Evans, both of Philadelphia. 

THE Philadelphia Suburban Passenger Railway Company was 
incorporated September 19, with a capital stock of $600,000. Geo. D. 
Widener, of 1202 N. Broad Street, Philadelphia, is president of the 
the company, and other stockholders are David H. Lane, Geo. R. Yar
row and R. F. Bower, all of Philadelphia. 

Pittsburgh, Pa.-The Highland Park & Pietler Street Rail
way Company was incorporated September 17, with a capital stock of 
$12,000,, H. S. A. Stewart, of Pittsburgh, is the president of the com
pa ny; others interested are Jas. J. Donnell and Jno. B. Jackson,both of 
Pittsburgh. 

Reading, Pa.-The Reading & Pottstown Electric Railway 
Company was incorporated September 12, with a capital stock of $roo, 
ooo, to construct and operate an electric railway from Woodvale in 
Berks County, to Pottstown in Montgomery County. John A. 
Rigg, of Reading is the president of the company, and othe r stockholders 
are R. L. Jones and S. E. Rigg, both of Reading. 

Syracuse, N. Y.-There has been incorporated the Syracuse 
& East Side Railway Company, to construct a street surface road, 
about .ten miles in length, from here to the town of DeWitt; capital. 
$200,000. 

Waukesha, Wis.-Col. A. M. Jones, George Harris, P. J. 
Buckley, Thomas McGill and T. E. Ryan are said to be s tockholders 
in a company organized to build an electric line between here and 
Pewaukee. -----··•-----

New Publications. 

The Ajax Lightning Arrester. Published by C. S. Van Nuis. New 
York. 
!\Ir. Van Nuis's name is well known to all station managers 

through his well known "Ajax" switch, lightning arresters, etc. This 
catalogue is descri pti ve of the lightning arrester, and is handsomdy 
illustra ted and printed. 

Hints to Engineers Operating Small Electric Light Plants. By 
E. P. Robe rts and W. B. Stewart. Published by the Correspond
ence School of Technology, Cleveland, 0. Price IO cents. 
This little pamphlet, which contains twenty-seven pages of reading 

matter, is just what its name indicates. and is made up of various hints 
intended for the advice of operating engineers. Its practical nature is 
its striking characteristic. 

Toronto as Seen From the St reet Cars: A Tour by Trolley. Pub
lished by the Toronto Railway Company, Toronto, Ont. 
We have mentioned occasionally in these columns publications of 

the nature of that whose title is given above, published by street rail
way com panies, and covering the interesting features in the cities in 
which they operate. A very tastefully a rranged book of this kind is 
that published by the Toronto Railway Company. It is illustrated by 
a number of good engravings of views along the line, also of the power 
station of the company. It is well written and reflects great credit on 
the compiler and publishing company. 

Steam Tables and Engine Constants for Facilitating all Calcula
tions upon Indicator Diagrams, etc. Compiled trom Regnault, 
Rankine and Dixon. By Thos. Pray, fr. 125 pages, 85 of which 
are tables. New York. D. Van Nostrand Company. 1894. 
Price $2. 
This work, by an accomplished engineer, has been careiully and 

conscientiously compiled as a serviceable manual for steam engine 
calculations. Every table in the work was carefully computed and has 
not been copied from other sources. Numerous rules for calculations 
are given, and the whole matter has been given a great deal of care in 
its preparation. 

Alternating Current Wiring and Distribution. By William 
LeRoy Emmet. 76 pages, 29 illustrations. New York. The Ele •• 
trical Engineer. 1894. Price $1, 
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This little book is very practical in its na ture , concise in its descrip 
tions, and presents in a clear and intelligent way some of the exceed
ingly difficult problems connected with alternating current distdbu~ 
tion. The author states that th e object of the work is to point out the 
practical significance of some of the laws governing the distribution of 
alternating curren ts, and to explain those laws in such a manner that 
their nature and relative importance may be realized by practica l men 
without further study of more complete works. Mathematical ex pres
sions and scientific terms have been avoided wherever possible. 

Steam, its Generation and Use. Twenty-eighth Edition. LaVapeur, 
sa Production et Son Emploi, and Dampf, <lessen Erzeugung 
und Verwendung. Published by the Babcock & Wilcox Com pany, 
New York. 
The demand for "Steam," the well known treatise on this subject 

published by the Babcock & Wilcox Company, has been so large as to 
call for another edition, the twenty-eighth of the series, and to induce 
the publishers to issue French and German ed itions of the work. A 
Spanish edition was published some time ago. The wo rk, as ou r 
readers probably know, takes up the subject of the generation of steam 
from a broad standpoint, compari ng the advantages of water tube and 
tubular boilers for d ifferent classes of work and giving the reasons 
which led to the adoption of the Babcock & Wilcox type. A partial 
list of users of Babcock & Wilcox boilers is given in the work. 

Electric Lighting Plants, Their Cost and Operation. By W. J. 
Buckley. 8vo. 275 pages. Numerous diagrams and folding 
plates. Chicago. William Johnston P rinting Company. 1894. 
Price $2. 
The purpose of this book, as expressed by the author in his preface, 

is to give to intending purchasers of lighting plants such details as may 
aid them in forming a fai r estimate of the cost of construction and 
operation of the proposed station. The book is written expressly for 
the buyer, a nd with this end in view many details a re g iven regarding 
the first cost as well as the cost of operating by d ifferent methods ol 
steam and electric plants. The writer has had much practical experience 
in the employ of what is now the Fort Wayne Electric Corporation, 
with which he has been identified as a salesman since 1885 . .As might 
be expected, therefore, the book deals very largely with the Fort Wayne 
Company's apparatus, but there is no in tention on th e part of the autho r 
to conceal this fact. T he book ought to be an exceedingly valuable 
one for buyers. 

A Laboratory Manual of Physics and Applied Electricity. Ar
ranged and Ed ited by Edward L. ~ichols, Professor of Physics in 
Corne ll University. Svo. 436 pages, 245 diagrams and tw o foldi ng 
plates. New York. Macmillan & Company, 66 Fifth Ave nue. 1894. 
Price $3. 25. 
This is the second volume of this manual, and comprises "Senior 

Courses and Outlines for Advanced Work", as arranged by P~fessor 
Nichols and his assistants, Messrs Moler, Bedell , Hotchkiss and 
Matthews. Its four parts are devoted to experiments with direct cu r
rent apparatus, experiments with alternating currents, se nior courses 
in heat and photometry and outlines of advanced work in general 
physics. The work as a whole cannot be too highly commended. Its 
brief outlines of the various experiments are very satisfactory, its de
scriptions of apparatus a re excellent; its numerous suggestions are 
calculated to develop the thinking and reasoning powers of the stu
dent. The diagrams are carefully prepared, and its freque nt citations 
of original sources of information are of the greatest value. Part 1 I 
on alternating currents is tlie work of Dr. Bedell who is a well known 
writer on this class of subjects. Part 1 V is the special work of Dr. 
Nichols whose broad gauge character as a physicist is admirably 
shown in the brief intrc.ductory chapter in which he outlines the 
requisites of the successful investigator. Typographicall y the book is 
very clean; only a few errors are to be found such as that in the 
name of Professor Thompson's well known work on page 8 , and that in 
Professor Dugald C. Jackson's name on page 82. 

Electricity at the Columbian Exposition, including an account of 
the exhibits in the Electricity Building, etc. By J. P. Barrett, 
Chief of Department, Chicago, R.R. Donnelley & Sons Company, 
1894. 8 vo., 501 pages, illustrated. 
This is a very handsomely illustrated volume, describing the vari· 

ous exhibits of electrical apparatus at the World's Fair. last year. The 
matter is arranged under twenty-eight chapter head ings, such as dyna
mos, switchboards, telegraphy, etc., and in each of these the most 
prominent exhibits in that class are more or less briefly described or 
rather, to be more accurate, the apparatus shown in the exhibits is 
given a brief description, very similar to that which would be found in 
the trade catalogues of the various companies. In general, these de
scriptions are plain statements of the merits claimed by the makers for 
the different apparatus, but the sta tements as to th e simplicity of con
struction, low cost and cheapness of operation have not been edited ou t 
of the text quite as often as they might have been. Several na mes of 
companies are misspelled, appearing as " Sturdevant," "Schuckertt," 
" Wurtz," etc. One of the special merits of a ce rtain switch is spoken 
of as "worthy of mention as the light is on till off." Of a ce rtai n 
measuring instrument we are informed that "in the arc light field it 
has no peer." The author's well known and well understood prejudice 
against the ove rhead trolley is set forth at some length in the intro
duction of the chapter on electric rail ways. Here we are told in all 
seriousness of that "inconvenient, unco mely and highly objectionable 
feature , the overhead trolley," a nd of many cities that prefer" to con
tend with the disadvantages of horse cars and steam until some solu
tion could be found fo r the evil." The author confidently predicts, 
"the early and complete retirement of the cverhead trollev." The 
author's fellow townsmen seem to think differently, since the Chicago 

companies, notwithstanding the professor's solemn prediction, have, 
perhaps, 100 miles of trolley construction well under way. One of the 
best fea tures of the book is its description of the Intramural Railway, 
with figure s of traffic and operati on not before published, The pic
torial features of the work are also worthy of special notice. 

-----►•••------
Personal. 

Mr. Robert J. Hill, chief engineer of the Chicago City Railway 
Company, ~as in New York last month, and called at our office. 

Mr. James M. Hopkins, of the Barney & Smith Car Company, 
of Dayton, 0., was in New York last month and reported an excellent 
business. 

Mr. Samuel L. Phillips has been elected president of the Metro
politan Railroad Company, of Washington; vice W. J. Stephenson, 
deceased. 

Mr. C. E. Schaff was appointed assistant general manager of the 
Cleveland, Cincinnati, Chicago & St. Louis Railway Company last 
month. Mr. Schaff will have his o ffice at Cincinnati, 0. 

Messrs. C. A. Andrews, Jr., treasurer of the Pettingell Andrews 
Company, of Boston, and F. X. Cicott, manager of the railway de
partment of the company, were in New York last month on a business 
trip. 

Mr. W. M. Ramsay has resigned his position as general man
ager of the Federal Street & Pleasant Valley Railway Company, of 
Pittsburgh, and is now in California. W. H. Foster has been ap
pointed in his place. 

Mr. R.H. Yeats, the consulting engineer of the Calumet Electric 
Street Railway Co mpany, o f Burnside, a suburb of Chicago, was in 
Ne w York City la&t week and made a pleasant call at the office of the 
STREET RAILWAY J OURNAL, 

Mr. A. J. Elias, president of the Third Avenue Railway Com
pany, New York, and Supt. John H. Robertson, of the same com· 
pany, recently made a visit to Chicago , for the purpose of observing 
the operation of the continuous power brakes employed on the cable 
railways of that city. Mr. Robertson expresses him5elf as being well 
pleased with the operation of the brakes, and states that he will equip 
an experimental car at once with these brakes, for operation on the 
Third Ave nu e lines. 

Mr. Charles F. Uebelacker, has been appointed electrical 
enginee r of the Consolidated Traction Company of New Jersey, vice 
E. J. Emerson, resigned. Mr. Uebelacker has been connected with 
the Consolidated Company for nearly two years, latterly in the position 
of division superintendent of the Newark and New York electric line, 

which bas been developed under 
his management to one of the 
most important in the company's 
system. Mr. Uebelacker is but 
twenty-six years of age, was grad
uated trom Princeton in the class 
of 1890 , and immediately obtain
ed a position in the machine 
shops of the Brush Electric Com
pany of Cleveland. He was soon 
placed in charge of the entire 
mechanical arrangement of these 
important shops, and planned 
several valuable features tending 
to economy in production. A 
little later he was made Mr. 
Short's priv~te technical assist
ant, and with him had a most 
valuable experience in the design 
and construction of the new 
types of railway motors and gen
erators. During the year 1892, 

CHARLES F UEBELACKER . Mr. Uebelacker was associated 
with Prof. E. P, Roberts, of 

Cleveland, as independent consulting engineers, and in December, 
1892, accepted a position with the Consolidated Traction Company. 

Much credit is due to the Consolidated Traction Company for 
their quick appreciation of the value of Mr. Uebelacker's engineering 
training and experience, and we predict for him a highly successful and 
prosperous career. 

Obituary. 

We are pained to record the death last month of William J. Steph
enson, president of the Columbia and Metropolitan Railway Companies, 
of Washington, D. C., and vice-presicient of the American Street Rail
way Association. Mr. Stephenson was fifty-three years old, and was 
a native of Washington, where the greater part of his life was passed, 
Just before the commencement of the late civil war, he entered the 
office of the Quartermaster General, where he remained for a number 
of years. He was afterwards connected with the Baltimore & Ohio 
Railroad Company, and later established a coal and wood business. 
He was elected president of the Columbia Railway Company several 
years ago, and in July, 1893, accepted the office of president of the 
Metropolitan Railway Company, of Washington, upon the resignation 
of that office by his brother-in-law, George Pearson. He leaves a wife 
and one son. 

Mr. Stephenson was a man of great executive ability, and greatly 
honored and respected by all who knew him. He always took a great 
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inte rest in the meetings a nd workings of the American Street Railway 
Association, a nd was a regula r a ttendant a t the conven tions. 

C ESARE ZANETTI, who was connected with the engineering fo rce 
of the Broad way & Seventh A venue Rail way Com pany, of New York, 
for a considerable time during the constructi on of the cable railway on 
Broad way, and wh o has recently been in the employ of the Johnson Com
pa ny of J ohnstown, Pa., as a d esig ner, d ied at the home of his parents 
a t Turin, Italy, August 6 , of consumption . Mr. Zanetti came to the 
United States from South America a bout fiv e years ago. He was 
educated at the University of Turin, a nd spoke a number ot Euro pean 
languages fluently. He was an occas ional contri buto r on eng ineeri ng 
subjects to the STREET RAILWAY JOURNAL, 

PAYSON K. ANDREWS, who represented t he American Car Com
pany a t Chicago, died of heart disease, A ugust 22. Mr. Andrews was 
well and popularly known a mong street ra il way rr en. He was born 
in Massachusetts, and afte r engaging in the manufacture of steam 
e ngines for a short time, entered the supply business. F or a nu mber 
~f yea rs he represented the J . G. Brill Company in Chicago. 

Equipment Notes. 
The Central Electric Heating Company, of New York, is in 

rece ipt of an ord er from the C hicago North S hore S treet Rail way Com
pany for the equipment of its cars with the Ame ri can electric heater. 

The Peckham Motor Truck & Wheel Company, of Kingston, 
N. Y., was awarded an ord er last month fo r 165 t rucks by the People's 
Traction Company , of Philadelphia. The whee ls for these cars will be 
supplied by the New York Car Wheel W orks, of Buffalo, N. Y. 

The Okonite Company, Ltd. , 13 Park Row, New York, is do
ing a good business in its fam ous insul ated wires and cables, and reports 
that its August sales exceed those for a ny o ther month during the cur
rent year. The company a ntici pa tes an exce llent fa ll and win te r busi
ness. 

"Electric Power," of New York , has commenceJ the publica
tion of an index to current periodira l technical literature. This index 
gives in a systematic way the titles to the principal a rti cles which have 
appeared in the electrical press, with brief synopses . T h is departme nt 
is under the charge of Max Osterberg , E. E. 

The Ellis Manufacturing Company, of Philadel ph ia, Pa .. re
ports that the ne w ca rs for the Delaware Cou nt y & Phi ladelphia Elec
tric Rail way Company , the contract fo r wh ich has just been placed, 
will be fitted with Hansell equalizing motor t rucks. These trucks are 
manufactured by the Eliis Company fo r eithe r elect ric or cable 
railways, 

The Consolidated Car Heating Company of Alba9y, N. Y., has 
recently received a contract fro m the Union Railway Com pany, of 
Providence, R. I., sa id to be the la rgest contract fo r electric heaters 
for stree t cars eve r placed. It covers the equipmen t of 200 cars. The 
Consolidated Car H eating Company is a t present also equ ip ping a num
ber of other street rail ways. 

The Standard Paint Company, of New York, fi nding its busi
ness in the West on the increase , has reopened its Western office at 871 
The Rookery, Chicago. This will be in charge of J. C. Shainwald. 
The electrical branch of the Standard Pa int Company's business in the 
West, will continue, howeve r, to be looked afte r by the Metropolitan 
Electric Company, of Chi cago. 

The Paterson Handle Works, of Paterson, N. J., continue to 
do a flourishing business in their specialties . T he business is now 
under the management of E. J. & W . E. Hopper , instead of the gen
tlemen whose names were mentioned in our last issue. They are mak
ing a specialty, among other things , of co bble and Belgian rammers. 
which are mentioned in this issue. 

The Ball Engine Company, of E ri e, Pa .. has received an order 
from the Alameda, Oakland & P ied mont Elect ric Railway, Alameda, 
Cal., for a 4 0 0 H. P,, tandem compound , conde nsing Bail engine. The 
perfect running of two form er eng ines furni shed, the good results ob
tained, together with the absolute freedom from repairs, has decided 
the Ala meda people to again o rder this t ype of engine. 

James Boyd & Brother, of 14 N orth 4th S treet, Ph iladelph ia, 
have added to their established business in belting, packing, hose, etc., 
a d epartment for the manu facture and sale of electric ra il way supplies. 
I t is the ir intent ion to carry a comple te stock of rnch goods after Octo
ber I. This depa rtment will be in charge of Samuel L. N icholson, 
form erly with the Short Electric Railway Company of Cleveland, 0. 

George Cradock & Company, of Wake fi eld, Eng., whose roµes 
have been making exceptionally good records in this country, es
pecia lly on the tunnel line in Chicago, installed a rope in the tunnel , 
May IO. It was removed September 8, havi ng run 122 days . The 
ro pe was a Lang 's lay , and a t the time of removal there was not a broken 
wire in the rope, bu t it had worn so much, that it was too small for the 
g rippers. 

The Sterling Supply & Manufacturing Compa ny, of New York, 
is doing a la rg e business in fe nde rs , registers a nd othe r street railway 
supplies ma nufactured by it. Among its recent sales the company 
mentions a la rge o rder fro m the Columbia Railway, of Washington. D. 
C. , fo r registers , a lso an order from the Metropolitar. Traction Com
pany , of New York, for the equipment of cars of the Columbus Avenue 
li ne, T he com pany has a lso_received a number of add itional orders from 
Yon kers, 

The White-Crosby Company, of Baltimore, Md., has been 
awarded the rontract for the proposed electrical subways in that city. 
The company's bid was $63,487, and while not by considerable the 
lowest bid, was regarded as the best on account of the excellence of 
the designs submitted, which in the judgment of the engineer who 
reported upon the various plans, were the most complete and fulfilled 
the requirements of the specifications more nearly than those submit
ted by the other bidders. 

The R. A. Crawford Manufacturing Company, has appointed C. 
J . Mayer, of Philadelphia as its Eastern representative, and C. N. 
Wood, of Boston, to represent the company in the New England 
states for the Crawford pick-up fenders and wheel guard fenders for all 
kinds of electric and cable car service. The company has also just re
ceived an order from the Paterson, Passaic & Rutherford Railway 
Company, of Paterson, N. J., for the equipment of i•s cars with the 
Crawford safety appliances. 

The Manufacturers' Advertising Bureau & Press Agency, 
of Nt:w York City, which is presided over by Benj. R. Western, 
has just issued a neat little pamphlet entit!ed "Advertising for Profit." 
Mr. Western makes a specialty of trade journal advertising, and num
bers among his customers some very prominent manufacturers. The 
little pamphlet contains a list of these, as well as a number of letters of 
commendation from clients on the one hand and trade journals with 
which Mr. Western has done business on the other. 

Edward P. Thompson, M. E., and Prof. William A. Anthony 
have established a firm at No. 5 Beekman Street, New York, to act as 
consulting engineers for corporations, cities, architects, etc. The firm 
will make a specialty of electric patent and engineering cases. Both 
members of this firm are well known, Professor Anthony having been 
for fifteen years Professor of Physics at Cornell University, past presi
dent of the American Institute of Electrical Engineers, and consulting 
electrician of the Mather Electric Company, and Mr. Thompson a 
prominent patent attorney and expert in New York City. 

The Harrisburg Foundry & Machine Works, of Harrisburgh, 
Pa., has recently published a series of handsome circulars which are 
certainly very tasteful and artistic. In one of these publications the 
company shows views of the Ide and Ideal engines direct connected 
to various types of generators and dynamos. These are taken from 
photographs of actual installations, and on the margin of each page is 
printed a sketch of the plant in which the installation was made. An· 
other publication is that entitled "The Harrisburgh Double Engine, 
Steam Road Roller." This is handsomely illustrated, and gives in ad· 
dition full particulars in regard to.the rollers. 

The Joseph Dixon Crucible Company, of Jersey City, N. J., 
has recent ly issued a little circular giving a record of service tests in 
hoisting tackle recently made by Robert Grimshaw, M. E., at the 
Brooklyn Navy Yard. Pulley blocks using the Dixon waterproof 
graphite grease were used, and the report states that this lubricator was 
employed "as it is the best adapted for anchor handling tackle, which 
is exposed to both rain and sea water. Graphite being unaffected by 
sea water or extremes of temperature, and the best lubricant for bear
ings getting heavy loads and rough usage, is admirably adapted for 
a ll machinery and tackle aboard ship, in rigid, temperate or torrid 
zones." 

The Fiberite Company, of MechanicsviLe, N. Y., states that 
among the roads that have recently adopted and made large purchases 
of the Medbery insulation are the following: The Buffalo Street Raii
way Company; Union Railway Company, Providence, R. I.; Cumber
land Valley Traction Company, Harrisburg, Pa.; Chicago City Railway 
Company; Philadelphia Traction Company; Consolidated Traction Com
pany, Jersey City, N. J., and Montreal Street Railway Company. The 
contrartors for the Pennsylvania Traction Company are using the Med
bery insulation for the forty-five miles of road now being built between 
Lancaster and Lititz. The North and West Chicago Railway Com
panies have also adopted the Medbery insulation in their equipment. 

The United States Car Fender Company, Bennett Building, cor
ner Fulton and Nassau Streets, New York, of which Lampson S. Harri
son, of South Brooklyn, N. Y., has recently been elected president. has 
placed on the market a new fender for electric and cable cars, entitled 
the Modemann fender. The fender when not in use is folded up on 
the dashboard so as to take little room or no room when the car is 
housed, When in operation, however, it extends in front of the car 
and completely protects the wheels, It is also provided with wings on 
each side, covering the steps of the car. In case any person should 
fall in front of the '.:ar the netting will collapse, breaking the fall and 
receiving the person as though in a basket. A number of prominent 
railway men have spoken in flattering terms of the fender. 

T he Berlin Iron Bridge Company, of East Berlin, Conn., is build
ing a large addition to the machine shops of Henry R. Worthington, at 
Brooklyn, N. Y. This company has also received the contract for an 
a nnealing room building for the Naugatuck Malleable Iron Comprny, at 
Naugatuck, Conn. The building is 9-1 X 175 ft., with brick walls and 
iron roof trusses covered with corrugated iron. The Berlin Iron Bridge 
Company has also received from th e Union Metallic Cartridge Com
pany, of Bridgeport, Conn., an order for three large buildings, and 
from the Larchmont Electric Company, of Mamaroneck, N. Y. ,the con
tract for its power station. The building will be 50 X 90 ft. The 
Berlin Iron Bridge Company reports also having erected for the 
Mather £lectric Company a new building 300 X 50 ft., equipped with 
improved electrical machinery, and a forty ton electric traveling crane, 
especially adapted for building large direct connected generators for 
railway work. The unfinished castings are brought in at one end of 
the shop and are loaded on the cars at the other end as finished gen
erators. 
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WESTERN NOTES. 

The Stirling Company, of Chicago, last m on th closed a contract 
with the ·west Chicago Street Rai lway Company for 8,000 H, P. water 
tube boilers. This is said to be the largest boiler order on record, and 
aggregates nearly $rno,ooo. 

The Fitzgerald-Van Dorn Company, of Lincoln, Neb., reports 
that business has been very satisfactory so fa r this year, in fact much 
beyond its expectations. The company is contin ually equipping new 
roads, and from every source letters are received showing the universal 
satisfaction resulting irom the use of the Van Dorn coupler. 

Stiebel & Kisinger, of Cincinnati, 0., report tha t they are hav
ing a remarkable rush of business, on account of which they have been 
compelled to order new machine ry. They make a specialty of wire 
connectors and other electrical appliances, the centrifugal street 
sprinkler, cable carrying sheaves, brake shoes, car wheels, etc. 

The Barney & Smith Car Company, of Dayton, 0., numbers 
among its recent orders one for fifty-five cars from the Metropolitan West 
Side Elevated Railway Company, of Chicago. These cars will be forty
five feet in length, supplied with rattan seats extending lengthwise of 
the car. A n ove l feature will be the employment of steel underframing, 
making a most substantial car. 

The International Register Company, of Chicago, Ill., has pub
lished a neat pamphlet (pocket edition) containing a short description 
of the Pratt portable register and accompanied by copies of testimonials 
from users of the register. These show a unanimity of opiniou in 
regard to the value of the portable register, which speaks volumes for 
the device. The pamphlet also contains a partia l list of the street rail
ways using the register. 

The Lodge & Davis Machine Tool Company, of Cincinnati, 
0., has closed a contract for th e equipment of the works of the 
S peeder Cycle Company, of New Castle, Ind., a recent corporation 
organized for the purpose of manufac,uring a patent bicycle. This 
company is now erecting quite .an ex tensive plant, and its equipment 
will include engine lathes, turret lathes, screw machines, milling ma
chines, grinding machinery, etc. 

The Siemens & Halske Electric Company, of Chicago, Ill., has 
just issued two new catalogues, one of which deals with generators and 
motors," Type I," consisting of internal pole machines, while the other 
deals with bipolar generators and motors known as ''Type L H." Both 
pamphlets give illustrations and descriptions of the respective machines, 
together with lists of the prominent plants in operation and under con
struction using the Siemens & Halske machines. 

The Stilwell-Bierce & Smith-Vaile Company, of Dayton, 0., 
has issued in pamphlet form the extended article published in the July 
issue of the STREET RAILWAY JOURNAL on the water power plant of 
the Portland General Electric Company. This pamphlet contains 
twenty very fine illust rations of the Victor wheels, and general views of 
the Portland plant, together with some illustrations of the Stilwell
Bierce factories at Dayton, 0., where the wheels are manufactured. 

L. J. Highland, of Chicago, has secured the contract for building 
and equipping the Manchester & Northern Railway for $296 ,000. The 
road will extend from Manchester, Adams County, 0 .. north via West 
Union to Winchester on the C. P. & U. R. R., amounting to twenty
fi\·e miles of construction. It will be built on the count y turnpike 
most of the way. Fifty-six and sixty pound T rail will be used, and has 
already been contracted for. The road will do both passenger and 
freight business, using thirty-six foot passenger cars, which will be 
equipped with Highland motors, with a maximum speed of twenty 
miles per hour -----•··•------

List of Street Railway Patents. 
U. S, STREET RAILWAY PATENTS ISSUED JULY 17, 1894, TO SEP

TEMBR 4, 1894, INCLUSIVE, 

JULY 17. 
ELECTRIC RAILWAY SUPPLY SYSTEM-William A, Butler, New York, 

assignor to John Gilmore Boyd, same place. No. 523,104. 
Covers the combination in an electric railway system of overhead 

contact devices arranged at intervals and mechanically connected by a 
guide, with an elongated conductor carried by a car and having one or 
more guiding devices which follow said guide. 

CONDUIT ELECTRIC RAILWAY-Charles D. Jenney, Indianapolis, Ind. 
No. 523,146. 
Covers the combination in an electric conduit system, of a trolley 

frame supported on swinging links, whereby it is enabled to swing 
freely in one direction, and a conductor bar mounted to permit a vertical 
movement, a framework carrying said conductor bar and capable of a 
lateral movement, and springs attached to said bar and to said frame 
and operating to support or carry a portion of the weight of sa id bar. 
The conductor rail is placed on one side of the center of the conduit. 

SW ITCHPOINT FOR STREET RAILWAYS-Herbert s. Smith, Brooklyn. 
assignor to himself,and Frank E. Knight, New York. No. 523.154, 
The combination with a switch point having a downwardly project 

ing double incline, of two levers pivoted below the track and having 
inclines that act against the double incline of the switch point , and a 
cross lever connecting the two levers at one end. 

TROLLEY-Joseph Guzowski, Chicago, Ill. No. 523,163. 
Covers the construction in a trolley, a frame having an oil cham

ber, a trolley wheel having side plates and an independently revoluble 
bushing between said plates provided in its side wi th a recess or groove, 
a tube or duct extending from said oil chamber to said bushing, and a 

wick dipping into said oi l chamber and extending through said tube or 
duct and having its end arranged in sald recess or groove. 

SUPPLY SYSTEM FOR ELECTRIC RAILWAYS-Edward H. Johnson, New 
York, and Robert Lundell, Brooklyn, assignors to the Johnson 
Subtrolley Company, New York. No. 523,164. 
T he second claim for thi -, pa tent, which has seventeen claims, reads 

as follows: "lnan electric railway system a current feed e r or main insu
lated throughout its length, a series of sectional trolley conductors ad
j acen t there to and provided with circuit connections and means for 
connecting them in sequence to the current feeder or main; a second 
set of sectional trolley conductors having circuit connections with elec
tro-magnetic switching devices for connecting the first set of sectional 
conductors to the feeder or main, in combination with an electrical 
generator, having one pole connected to the current feeder or main 
and the other to a return conductor located throughout its length 
between the two sets of sectional trolley conductors." 

SUPPLY SYSTEM FOR ELECTRIC RAILWAYS-Edward H. Johnso n, New 
York, a nd Robert Lundell, Brooklyn, assignors to the Johnson 
Subtrolley Company, New York, N o. 528,166 
Covers, different forms and details of No. 523,164. 

SUPPLY SYSTEM FOR ELECTRIC RAILWAYs--Edward H. Johnson, New 
York, and Robert Lundell, Brooklyn, assignors to the Johnson 
Subtrolley Company, New York. No. 523,165. 
Covers, different forms and details of No. 523,164. 

VENTILATOR FOR RAILWAY PASSENGER CARS-John Krehbiel, Cleve
land, 0., No. 523,167. 
In a railway car, the combination with the roof extending un

broken enti rely across the car of a furring below, and extending 
across the roof parallel therewith or substantially so, and forming a 
chamber between and a ventilator at the sides adapted to communi
cate with said chamber. 

ELECTRIC RAILWA'{ CROSSING INSULATOR-Henry B. Nichols and 
Frederick H Lincoln, Philadelphia, Pa. No. 523,172. 
An electric ra ilway crossing insulato r, comprising an arm of insulat

ing material having channeled me tal wings, a seat of insulating material 
engaging the recessed portion of said arm and supporting channeled 
metal arms formed with a recessed casting provided with ends engag
ing the walls of the recessed portion of said arm, and means for sup. 
porting and preventing displacement of said wires seated to the chan
neled members of said device. 

GUARD RAIL FOR STREET RAILWAYS-Gleason F. Starkweather, Chi
cago, Ill. assignor to the Paige Iron Works, same place. No. 
523,182. 
A guard rail, for rail ways consisting of an integral piece vertical 

on one side from top to bottom, a base protruding horizontally out
ward from the other side of the web, a nd a head also extending out
ward from the web at the upper part of the same and substantially 
parallel with said foot or base. 

CONDUIT ELECTRIC RAILWAY-Joh n W. Eisenhuth, San Francisco, Cal. 
No. 523,271. 
In an underground system for electric railways the combination of 

supporting chairs, an insulated condu:t, mounted thereon, an insulat
ing partition dividing said conduit, conducting wires mounted on each 
s ide of said partition in said condu it, but insulated therefrom and a 
trolley adapted to engage said conducting wires. 

ELECTRIC RAIL BoND.-James G. Hallas, Waterbury, Conn. assignor 
to the Benedict & Burnham Manufacturing Company, same place. 
No. 523,278. 
A bond for the rails of electric roads consisting of a body of uni

form size having one or mo re coils formed from the metal of the bond, 
ends adapted to be passed through ad joining rails, angular shoulders 
formed by bending the metal at a right angle, and which are adapted 
to be set up against the under sides of the rails, and the ends of the 
bonds to be headed dcwn on the upper side thereof. 

BONDING JOINT FOR ELECTRIC RAILWAYS-Andrew L. Johnston, Rich
mond, Va. No. 523,284. 
The combination of a rail having a tapered perforation, with a 

bonding wire, a sleeve fitted to said wire, and adapted to fit snugly in 
the tapered perforation of the rail and having a flange bearing against 
one side of the rail, and a nut adapted to bea r against the opposite 
side of the rail, and to draw the tapered sleeve into the opening in the 
rail, the contact area of the connection being greater than the cross 
sectional area of the bonding wire. 

ELECTRIC RAILWAY-Henry A. Doty, Janesville, Wis., assignor to 
Mary E. Doty, sa m e place. No. 523,306. 
In an electric railway, the trolley comprising a frame or body, and 

conducting shoes on opposite sides thereof, the shoes being arranged in 
pairs, each pair having meeting faces and diverging ends terminating 
in coils which are fastened to supports on the trolley. 

ELECTRIC RAILWAY SYSTEM-Rudolph M. Hunter, Philadelphia, Pa., 
assignor to the Thomson-Houston Electric Company of Boston, 
Mass. No. 523,313. 
In an electric railway the combination of a generator and working 

conductc rs, with one or more electric lamps arranged in one or more 
branch circuits in shunt connection with the line circuits, and one or 
more electric lamps arranged in series with the line circuits or work
ing conductors. 

ELECTRICAL CONDUCTOR FOR TROLLEYS-John w. Eisenhuth, San 
Francisco, Cal. No. 523,319. 
An electric conductor for trolleys, etc., comprising a main con-
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ductor a nd a series of short tubular conductors surrounding the main 
conducto r, and havi ng permanent e lectri cal connection therewith, but 
being partially insulated therefrom. 

JULY 24. 

ELECTRIC RAILWAY SYSTEM- A lbert C. Crehore, Ithaca, N. Y. Nu. 
523,396. 
In an electric railway system, th e combination of a series of work· 

ing conductors, a series of e lectro-mag netic switches for cor.necting 
the same to the line norma lly operated by current taken from the 
power line , an auxiliary conductor uver which the magnets for ope rat· 
ing said switches are energized, and a storage battery in the car placed 
in a branch around the switch magnet, and charged by a portion of the 
line power current which flows in the motor. 

FARE REGISTER AND R ECORDER-Charl es S. Sergeant, Winchester. 
and Louis J. Hirt, Boston, Mass. N o. 523,446. 
The co mbina tion of a movable tr ip register and actuator th erefor 

with counting mechanism operated by said actuator, and the movable 
support for the said counting mechanism, said actuator and support be
ing constructed a nd arranged so tha t each when in abnormal position 
locks the other from movement . 

ELECTRIC SNOWPLOW-Louis J. Hirt, Somerville, Mass. No. 523,471. 
The co mbination with a n electrically propelled snowplow, of a 

metallic truck frame consisting of metallic side bars, each comprising 
two bars and end bars a nd intermed iate cross bars firmly secured to
gether. 

STREET CAR GUARD-Charles A. Barrett, Malden, Mass. No. 523,-
507. 
In a street car, the combination of a guard hinged to a n attach

ment on the car, a latch adapted to engage the guard above its pivotal 
center and hold it in a raised position, and a latch displacing or 
tripping device extending to a position to be operated from on board 
the car, whereby the guard may be released and a llowed to drop to 
operative position. 

CAR FENDER-Franklyn S. Hogg, New York, assignor to himself and 
Barton B. Higgins, same place. No. 523,526. 
The combination with the fende r having a fo rwardly and an up

wardly extending portion and means for pivoting the fender to a car 
truck, of sliding rods engaging the rear side of said upwardly extend· 
ing portion, bearings in which the rods slide, nuts on the rods in front 
of the bearings fur adjusting the forwardly extend ing portion toward 
and from the roadbed, and springs forcing the u pwa rdly extending 
member rearwardly. 

CAR FENDER-Eldridge J. Smith, Washington. D. C., assignor to the 
Automatic Car Fender Company, same place. No. 523,551. 
The combination of a vertically swinging pick-u p fender, com

posed of a number of independently movable fin gers extending forward 
from a suitable support, finger raising mechanism and trip devices for 
holding the finger raising mechanism, and maintaining th e fender fingers 
in their raised position until an obstruction is encountered which actu
ates the trip devices. 

TROLLEY CATCHER-Edwin M. Drummond, Louisville, Ky., assignor 
of one-half to Joseph 0. Haddox, same place. No. 523,625. 
A trolley pole support comprising a trolley pole or pole socket, an 

independently movable spring held ratchet segment, a locking pawl 
therefor, and a connection between the pole or pole socket and the 
said ratchet which is adapted to trip the said locking pawl. 

GRIP SLOT CLOSER-Frederick W. Gremmels, Kansas City, Mo., as
signor of one-half to Andrew Hamilton, same place. No. 523,636. 
In a grip slot cover, the combination with the grip rails, casing 

located upon the grip slot rails, and having the inwardly and down-
wardly inclined chambers opening at their inner sides and above the 
grip slot, cover plates mounted in sa id chambers, and springs also 
mounted in said chambers and holding the cover plates yieldingly to· 
gether at their inner margins. 

JULY 31. 

FARE REGISTER FOR STREET CARS-Edmund H. Duchemin, Newbury
port, Mass. No. 523,660. 
A duplex fare register with a curved oblong case and dial plate 

having the circular dial scales of the totalizer at one end, a curved 
oblong slot for sighting the trip-indicating disk in the opposite end, 
together with mechanism for o perating same. 
LIFE GUARD FOR STREET CARS-George A. Parmenter, Cambridge, a nd 

Charles S. Gooding, Brookline, Mass., assignors to the Parmenter 
Car Fender Company of Maine. No. 523,683. 
A life guard consisting of a scoop pivoted to swing, combined with 

a mechanism for automatically depressing said scoop, and with a stop 
behind the upper end of said scoop, which when the lower end is de
pressed will securely hold it in position. 

CAR F ENDER-Edgar Thomas, Pittsburgh, assignor of one-half to P hilip 
M. Amberg, Allegheny. Pa. No. 523,69 3. 
A car fender comprising one fixed and one movab le member piv

oted together, the la tter provided with a rearwardly extended arm, a 
vertica lly adjustable hanger co-operating with said arm, and a verti
cally disposed cushion acti ng 011 the said arm to normally keep it in 
engagement with the hanger. 

FARE REGISTER-Leo Ehrlich, St. Louis, Mo. No. 523,930. 
A fare register, the combination of a trip reg ister, two or mo re 

permanent registers, means for connecting the trip register at will with 
e ither one of the permanent regi ste rs, and a single handle or operating 
device for actu ating the trip register and controlling its connection with 

the permanent registers, whereby said device may be operated to actu
ate the trip register and either one of the permanent registers at will. 

AUGUST 7. 

TROLLEY WIRE SUPPORT-Levi Yakel, Allegheny, Pa. No. 524,014. 
An electric insulator combining a bolt, the lower end of which is 

adapted to be secured to a fin for an electric wire, a series of asbestos 
and mica disks alternately strung thereon, a ring, a cap adapted to be 
secured thereto and means of securing said bolt in said ring and cap. 

TROLLEY FOR ELECTRIC CARS -George C. Bourdereaux, Peoria, 111. 
No. 524,01 i• 
A trolley consisting of a fork constructed of two separable parts 

having en larged hollow heads, bearing blocks retained within said 
heads, a shaft having tapering ends let into the said blocks, and a trol
ley wheel mounted upon the shaft and composed of two separable 
halves enclosing a ring. 

CONDUIT ELECTRIC RAILWAY--Rudolph M. Hunter, Philadelphia, Pa., 
assignor to the Thomson-Houston Electric Company, of Connecti
cut. No. 524,025. 
In an electric railway, the combination of a working conductor• 

arranged along the railway, an electrically propelled vehicle, an elec
tric motor for said vehicle connecting with the power or drive wheels, 
and an independent truck propelled by said vehicle having a collector 
making contact with the conduct'.lr. 

MOTOR SUSPENSION FOR RAILWAY WORK-Edwin w. Rice, Jr., Lynn, 
Mass., assignor to the Thomson-Houston Electric Company, of 
Conneecticut. No. 524,u7. 
In an electric railway motor, a supporting frame sleeved on the 

car axle and consisting of two side and two cross pieces formed in one 
piece, one of such yoke pieces constituting the yoke piece or bar for the 
field magnet of the motor. 

CAR FENDER-Alexander Kidd, Brooklyn, assignor of one-half to Rob
ert Wood, New York. No. 524,175. 
A car fender comprising a series of members which are coupled 

together a nd held by yielding tension devices to present a continuous 
barrier in advance of the car wheels both when in their normal posi
tion and when moved laterally with respect to the track by contact with 
an obstacle in the path of the fender. 

FENDER FOR TRAM CARS-William Dryden Brooklyn. N, Y. No. 
524,198. 
A safety guard for tram cars consisting of a body, a fender located 

in the forward lower portion of the body and spring controlled doors or 
gates located above the fender and constituting the upper front of the 
body. 

STREET RAILWAY CAR FENDER OR GUARD-Emil Kemnitz, Memphis, 
Tenn. No. 524,207. 
A fender comprising a body provided with upright rollers arranged 

practically in the form of the arc of a circle of large diameter, that is, 
avoiding marked prominence at any portion of the curve. 

INSULATED TROLLEY WIRE SUPPORT-Frank M. Zimmerman, Detroit, 
Mich. No. 524,232. 
In an insulating trolley wire support, the combination of an outer 

shell, a central screw threaded nut secured to, but spaced from, said 
shell by an insulating disk, a supporting stirrup engaging with said 
nut, and a saddle piece adapted to form a grip therewith, 

ELECTRIC RAILWAY POLE RATCHET-Thomas J. McTighe, New York, 
assignor, by mesne assignments, to Frederick, K, Fitch, same 
place. No. 524,282. 
A metallic pole ratchet in combinati on with a metallic clamping 

device for attachment to th e pole, and insulation electrically separating 
the ratchet from the clamping device. 

TROLLEY WIRE CIRCUIT BREAKER-Thomas J. McTighe and Sumner 
W. Childs, New York, assignors, by mesne assignments, to Fred
erick F. Fitch, same place. 524,283. 
A trolley wire circuit breaker composed of two end castings uniied 

by two lateral parallel insulated rods fixed in said castings , but insulated 
therefrom. 

AUGUST 14. 

CAR FENDER-James T. Duff, Pittsburgh, Pa. No. 524,316. 
The combination with a car, of a fender comprising a frame hav

ing its rear edge pivotally connected to the car and adapted to have 
its forward end lowered into a position adjacent to the rails, an apron 
carried by said fra me, and a s~cond apron arranged transversely of the 
car in rear of the fender, and means for operating the fender. 

ELECTRIC RAILWAY SYSTEM-Theodore B. Wilcox and Henry Wilcox, 
Newark, N. J. No. 524,366. 
In an electric railway system, a surface plate adapted to be charged 

by an independen t magnet, a main wire lead ing to the said plate, and 
connected by a branch to a movable magnetic contact maker within the 
said plate, one or more magnets, carried by a motor car, for actuating 
the said contact maker, and charging th e said surface plate, the exposed 
portion of said plate consisting of parts made respectively of magnetic 
and of non-magnetic material insulated from each other. 

ELECTRO-MAGNETIC CONTACT MAKING DEVICE FOR ELECTRIC RAIL-
WAY SYSTEMS-Theodore B. \Vilcox and Henry \Vilcox, Newark, 
N. J. No. 524,367. 
Electro-magnetic contact device for use with No. 52._i,366. 

ELECTRIC RAILWAY SYSTEM-Theodore B. Wilcox and Henry Wilcox, 
Newark, N. J. No. 52._i,368. 
Covers different forms of No. 524,366. 
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CONTROLLER FOR ELECTRIC MOTORS -Joseph H. J e nki ns, Ly nn , as
signor to the General Elec tric Company, Boston .Mass . No. 52.J- ,385. 
A controller for electric motors comprising an actuat ing shaf t or 

spindle mounted in suitable bearings, a circuit modifying device car · 
ried by said shaft and means for re moving such device from the sha ft, 
without rl:!moving the shaft from its bearings. 

CONTROLLER FOR ELECTRIC MOTORS-Willia m R. Po tter, Lyn n . as
signor to the Gen era l E lectric Company , Boston, Mass. No. 
52.J- ,396. 
The combination in an electric controller , of a sw itch having a 

multiplicity of con tacts, and a blow-out magnet havi ng a common pole 
piece extending from a common core to points ad jacent to the several 
circuit breaking poi nts of the switch. 

RADIAL CAR TRUCK- W illiam Robi nson , Bosto n, Mass. No. 524,402. 
The combination o f a car frame, a ma in truck frame, a radial 

frame pivotally connected to said ma in t ruck fra me, and one or more 
radiating pins or equivalent mechanica l devices secu red to said car 
frame outside of the longitudinal center thereof, said pins or devices 
engaging said radial fram e and guid ing and controll ing the swive ling 
movement thereof relatively to said main truck frame. 
CONDUIT CLEANI NG DEVICE-Charles 0. Ehlert, New York. No. 

52.J--43-l-• 
A device or apparatus for cleaning the interior of slotted under

ground conduits suitable for electric ra ilways, carried by an elec trically 
p ropelled vehicle adapted to move above said conduits, consisting of 

one or more sweeping brushes or brooms suspended within the con
du it from points upon the car, remote from each othe r, a nd con
nected thereto by se lf adjusting connectio ns, wherehy the said sweep
ing brooms can be adjusted to curved sectio ns of said conduit. 

TROLLEY WHEEL AND SUPPORT-David R. Thomas, Baltimore, Md .. 
assignor of one-half t o William E. Harendt , same place . No. 52.J-, 
51 7• 
The combination with a trolley yoke, of a wheel j ournaled therein, 

a plug in each end of the bore of the whee l, the out er ends of which plugs 
are each provided with a shoulder t o fit against the side of the wheel, 
a nd the inner ends of the plugs being a t a distance from each other, 
each plug being provided with an axial o pening, and a pin adjustably 
secured in the outer end of each a rm of the yoke, the inner end of 
which pin fits within the outer e nd of the axial opening of it s respec
tive plug and forms a support or journal for the wheel. 

D EVICE FOR OPERATING STREET RAILWAY SWITCHES-Carl E. R. Chris
tensen, Brooklyn, N. Y. No. 52 -1- ,S .J-O. 
A switch operating device adap ted to be mounted on the platform 

of a car, comprising a guide socke t with a laterally flared bore, a stem 
mounted non-rotatively in the bo re of the guide, a head piece on the 
upper end of said stem, a wedge of cla m shell form on the lower end 
of said stem, and a retracting spring. 

AuroMATIC CIRCUIT BREAKER-Anatole C. Carles, P ortland Me., No. 
524,630. 
In a circuit breaker for broken electric wires, a metallic bridge 

suppo rted in a suitable case and insula ted therefrom, a pivoted carrier 
mounted in sa id case, a ci rcuit breaking rod having a n inclined end set 
in said carrier and insulated therefrom, the inclined end of said car
rier having a pla te pivota lly attached thereto a nd adapted to rest 
loosely upon said metallic bridge, but adapted to be disconnected 
therefrom by the breaking o f the wire. 
INSULATING TURNBUCKLE-Louis McCarthy, Boston, Mass. No 524,68.J-. 

An insulator comprising two shells having oppositely projecting 
connections placed within the same and insulated therefr o m, a turn
buckle device having the opposi te ends of the same placed wi thin the 
respective shells a nd in sula ted from each of the said connections by an 
interposed mass of insu lating material. 

AUGUST 21. 

STREET CAR FE:>WER-Tho mas C. Rice, Worcester, Mass. No. 52.i,-
734. 
A shield attachment for a street car adapted to be attached to and 

extend in an upright position at the end of the car, and consisting of a 
wire netting or cushion surface curved or bowed out ward ly, and pro
vided with a spring or resistance device upon its inner surface to engage 
the buffer, or other projecting part of the car. 

SANDING DEVICE FOR CARS- Henry F. Rooney, Randol ph . assignor 
of one-half to Mary Chisholm, Boston, Mass. No. 524,735. 
A sanding device for cars, comprising sand tubes uni ting in fro nt 

in a single tube, the closures at their rear ends actuated by leve rs, rods 
extending from said levers to an actuating lever in convenient position 
for the driver, springs holding the closures normally against the m ouths 
of the sand tubes, and shaking devices extendi ng longitud inally in the 
sand tubes, and with their front ends secured to a rod or bar connecting 
wi th an actuating lever in convenient position for the d river. 

ELECTRIC RAILWAY SUPPLY SYSTEM-Malone Wheless, Washi ngton , 
D. C. No. 524,773. 
An electrical railway system comprising a car p rovided with 

a pair of shoes insula ted fro m each other a nd from the body of the car, 
a source of electrical suppl y hav ing its o pposite poles connected to 
said shoes respec tively, and a motor connected by one of its poles 
to o ne of said shoes only, and ha ving its o pposite pole connected to 
one of the track rails in co mbination with track terminal pins in 
pairs held in boxes set at such intervals apart that the contact shoes on 
the car will reach one pa ir before they leave the other, a table and 
feede r the refro m connected to those track terminals through which the 
motor circuit is completed , normally o pen contacts in each feeder con
nection , a n armature for closing said contacts, a pick -up magnet for 
each armature, having its energizing coil connected to its appropria te 
pair of track termina l p ins whereby when the car shoes meet a pair 
of t rack ter mi na ls a ci rcuit , includ ing the pick-up magnet of those ter
mi nals, a nd the source of e lectri cal supply on the car will be closed, 
with the result of e nergi zing the pick-up magnet and thus closing the 
normaliy open contacts in the feeder connection appropriate to the track 
te rmina ls on which the car shoes rest. 

CONTROLLER FOR ELECTRIC CARS-Marion B. Monroe, New Orleans, 
La. No. 524,785. 
In an e lectri c car, the combination of a m otor, a source of electric 

suppl y, a rheostat arranged in an electric ci rcuit between the source of 

NO. 524,785. 

supply and the motor, a vertica ll y movable plunger arranged in the 
elect ric circuit and contacting with the rheostat and a suitable means 
for moving the said plunge r. 

EL ECT RIC RAILWAY CAR-J ohn C. Henry , Westvi lle, N. J. No. 524,-
823. 
A n electric car having a t one end a swiveling bogie and at the 

other end a swiveling pony truck , a motor mounted on the pony truck 

NO. 524,823. 

and a tongue projecting from said pony truck a nd connected with the 
bogic by an attach ment allowing it to have lateral play. 

CAR FENDER-James Rumrell, Boston, Mass. No. 2.i5,84r. 
A car fender provided with spring actuated grasping and retaining 

devices, the latter being mounted at the ends to slide in the arms of the 
fender. 

FENDER FOR TROLLEY OR OTHER CARS-Elmer Bockman and Joseph 
E. Hagan, P hiladelphia, Pa. N o. 524 ,883. 
A frame havi ng a cross ba r hinged to an arm pivotally mounted 

on a support , hangers o n said frame wi th wheels on their lower ends, 
wheels on the sides of said fram e , and a roller in front of the same 
having a vertical play in its journal bearings . 

CAR FENDER-Robert Thomson, Brookl yn, N. Y., assignor of one
fourth to Joseph Norwood, same place. N o. 524,91 8. 
T he combinat ion, with a car fender and two braced arms rear

ward ly ex tended from standards on the fen der, of two sets of clamping 
boxes a t the ends of the car along its sides, and keeper wedges adapted 
to slide into slots of the front boxes and clamp upon collars on the 
arms. 

ELECTRIC RAILWAY SUPPLY SYSTEM-Ja mes F. Cummings, Detroit, 
Mich., assignor of one-half to Eugene M. Engelman Milwaukee, 
Wis. N o. 524 ,976. 
I n an elect ric power system for railways, the combination with 

t wo insulated supply conductors, two distributing conductors divided 
in to sections inde pendently connected by feeders t o main supply con
d uctors, of a switch at a central stati on having contacts connected by 
independent test lines with the secti o ns of the distributing conductor, 
a n independe nt source of electricity having one terminal connected to 
the movable contact of the switch and the other to the ground and an 
electri c indicating device in circuit with said source of electricity, 

A UGUST 28. 

TROLLEY-Naama n W. Haskins , Brooklyn, N. Y. No. 525,015. 
Covers a t rolley having a plurality of grooved annular bearings 

for med at ri ght a ngles to a common axis . 

T ROLLEY WIRE SWITCH AND CROSSING--Naaman W. Haskins, Brook-
lyn, N . Y. No. 525,016 ' 
Covers a s witch and crossing suitable for use with a trolley wheel 

made in the form described in the previous patent. 
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DEVICE FOR PREVENTION OF ACCIDENTS ON STREET CARS, ETC.
Alexander McKerlie, Hamilton, Canada. No, 525,055. 
This device has front projecting side arms which have a front 

bearing provided with a cap. The through a ngle shaft in the bearings 
is equipped with brush roller or blades at each side o f a centrally 
located chain wheel. 

COMBINED CAR FENDER AND BRAKE-Hampton W. Evans, Philadel
phia, Pa. No. 525,071. 
This is a combination in a car having wheels and brake shoes 

adapted to engage therewith and a brake operating lever, of a fender 
provided with a frame having bent ends or wings. The frame is 
secured to movable arms connected with the truck frame of the car. 
There are springs in movable engagement with the arms of the fen
der for supporting the same at an angle from the truck fra me a nd 
above the track rails. toggle -and bell-crank mechanisms on each side 
of the car in connection with said fender and brake shoes. The con
struction and arrangements are such that the brake shoes are either 
applied by means of the brake operating lever or automatically by 
means of the fender under the .impact of an object brought against the 
same. 

SAFETY GUARD FOR STREET CARS-William H. Rice, Rochester N. Y. 
No. 525,115. 
There is a supporting frame with a roller at the outer end of 

the frame provided with spring sprockets which stand eccentrically to 
the roller. A flexible guard is attached at one end to the sprockets and 
is partially wound thereon, and at the other to the car. 

MEANS FOR MOUNTING AND DRIVING DYNAMO-ELECTRIC MACHINES
Andrew L. Riker, New York. No. 525,II8. 
This is the combination with the armature pulley and driving pulley 

of a belt for transmitting motion from one to the other. There is a 
swinging idler around which one side o f said belt is looped, so that the 
pull of the latter operates to draw said idler against the armature pulley, 
gripping the belt against the same, and means for automatically tak
ing up the slack in the other side of the belt. 

CIRCUIT BREAKER-Cummings C. Chesney, Pittsfield, Mass., assignor 
to the Stanley Laboratory Company, same place. No 525,134. 
A pivoted bridge piece is adapted to be placed and maintained in 

engagement with said terminals. There is a pivoted weight engaging 
with the bridge piece, but having a determined range of movement 
independent of the same, and a tripping device is provided for holding 
the weight in an elevated position against the force of gravity. 

CAR FENDER-Charles E. Struck, Newark, N. J., assignor of one-half 
to John A. Baldwin. same place. No. 525,167. 
This is the combination with the platform of a car of a bumper 

pivotally secured to the car in front of the platform, and a knuckle 
connecting the lower extremity of the bumper with the platform. 

STATION INDICATOR-Athean C. Allyn, Boston, Mass. No. 525,176. 
A roller and curtain of nippers are pivoted to the roller and 

adapted to extend over the curtain and cla mp the same against the 
roller. The nippers have flanges projecting on the outer sides of their 
pivots, and a fixed cam having a section which co-acts with said flanges, 
moves the nippers against the roller and a tapered blade over which 
the flanges may take when the nippers move away from the roll
er, and springs impel the nippers away from the rollers. 

SAFETY FENDER FOR TRAM, ELECTRIC OR CABLE CARS-Henry s. 
Robins Philadelphia, Pa. No. 525,233. 
The fender has a frame, a yielding bed, carried by the frame and 

a tubular guard formed of soft, elastic or yielding material. The guard 
is located at the forward portion of the bed, and means are provided 
for holding said tubular guard expanded. 

STREET CAR-William F. S. Robinson, Somerville, Mass. No. 525,-
281. 
The car has a guard situated in front of the dashboard and extend

ing substantially across it and adapted to be raised from a position in 
front of the bunter to a position above and clearing the bunter, a nd to 
be sustainei in either of said positions. 

CAR FENDER-William F. S. Robinson, Somerville, Mass. No. 525,-
285. 
The fender is adapted to run on the track in front of the car. A 

pivoted connection between the fender and truck consists essen
tially of a substantially horizontal tube or cylinder pivoted at its front 
end to the fender and a rod pivotally connected at its rear end with the 
truck. At its front end is a piston playing in said tube. 
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CONTROLLING DEVICE FOR ELECTRIC RAILWAY CARS-William H. 
Conrad, Lebanon, Pa., assignor of two-thirds to Jacob M. Shenk 
and Willim P. Coldren, same place. No. 525,336. 
The combination of an electric switch , a shaft provided with means 

for turning on and off the current, a revoluble sleeve secured to said 
shaft, a ratchet wheel secured to the sleeve, a pawl, and an arm on the 
shaft to release the pawl and a brake chain attached to said sleeve. 

CONTROLLER FOR ELECTRIC OR OTHER MOTORS-Elmer A. Sperry, 
Cleveland, 0., assignor to the Sperry Electric Railway Company, 
of Ohio. No. 525,394. 
In combination with electric machines, an electric circuit, an oper

ating handle, means connected with such operating handle for varying 
the electric conductivity of such circuit, another and separate operating 
handle, means also connected with it for varying the conductivity of an 
electric circuit, each handle having a zone or position known as its 
critical position, the a rrangement being such that by manipulation of 
either handle to or from such critical position, the conductivity is gradu-

ally increased or dec reased, in combination with interlocking devices 
between the handles, whereby either is locked when the other is out of 
said critical position. 

SYSTEM AND A PPA RATUS FOR CoNTROL OF ELECTRIC MACHINES
Elmer A. Sperry, Cleveland, 0., assignor to the Sperry Electric 
Railway Company, of Ohio. No. 525,395. 
The combination, with a motor, of a current supply, means for 

gradually increasing the current in the motor circuit from such supply, 
up to some predetermined point, means for then decreasing the counter 
e lectro-motive force at constant speed of such motor and simultaneously 
decreasing the current flowing in the motor circuit from said supply, as 
compared with that flowing previous to said change in the counter 
electro-motive force, and means whereby the curren t in the motor cir
cuit may be gradually increased from this point. 

ELECTRIC RAILWAY SYSTEM-Francis B. Badt, Chicago, Ill. No. 
525,480. 
The combination of a movable vehicle with a motor transformer 

thereon adapted to be operated by an external multiphase supply cir
cuit, conductors leading from thi s supply circuit to such movable vehi
cle, one or more direct current motors on such vehicle attached or 
geared to the vehicle axle or axles, and connections from the motor 
transformer to such direct current motor or motors. 

ELECTRO-MA GNETIC CAR BRAKE-Robert T. Murray and Charles M. 
Allen, San Francisco, Cal. No. 525,505. 
A brake for railway cars, consisting of vertically moving brake 

shoes adapted to form contact with the line of rails, and an electro
magnet which carries the brake shoes and moves with them. independ
ent coils surrounding the core of the magnet, said coils being connected 

., .. ..:ru 
~_..;;,....,...-,-~ 
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NO. 525,505. 

in series, and with switch plates arranged about a center, a lever pivoted 
at this center and movable to make connection between the various 
pairs of plates, whereby the power of the magnet is increased, dimin· 
ished or destroyed. 

CAR FENDER-Thomas Ross, Westerly, R. I. Filed March 8, 1894. 
No. 525,516. 
The combination with a car dasher of a fender composed of an 

upright member and a pilot member pivotally secured together, each 
being formed of strips of spring metal, the strips of the upright mem
ber curving over at the top and being furnished with roller bearings at 
their ends. 

ELECTRO-MAGNETIC TRACTILE DEVICE-Charles M. Allen, San Fran
cisco, Cal., assignor of one-half to Robert Murray, same place. 
No. 525,523. 
A means for increasing the tractile force of motors, consisting of 

an electro magnet or magnets vertically movable towards and from the 
rails, and movably inclined planes engaging the magnet or magnets for 
raising them, the latter being depressed by gravitation or attraction 
when energized. 

CONDUIT ELECTRIC RAILWAY SYSTEM-Oscar A. Enholm, New York, 
assignor to W. Dean Smith, same place. No. 525,539. 
An underground electric railway system comprising a main con

ductor, an auxiliary conductor composed of separate or insulated sec
tions, switch mechanism for connecting said sections successively with 
the main conductor, and positive mechanism connecting said switch 
mechanisms together so that the operation of one switch to close the 
circuit from the main cond uc.:to r to a n auxiliary conductor section will 
mechanically operate to cut out another of said sections from circuit 
with the main conductor. 

STREET CAR TRUCK-Ferdinand E. Canda, New York. No. 525,590. 
In a car, a supporting spring, the same comprising an elliptic 

spring and a coil spring located one above the other, a follower arranged 
on top of the upper spring and adapted to rest on the lower spring 
when the upper spring is compressed to its full capacity, and a hollow, 
verttcal column stand in which the follower has guided movement. 

CAR FENDER-Henry W. Eaton, New York. No. 525,592. 
The combination, with a car, of a forwardly extending frame 

hinged thereto, a second frame hinged to the first frame and ptovided 
with inwardly extending arms, suspending chains secured to the a rms 
and adapted to be secured to the car, a network covering for the second 
frame and a netting connecting the chains. 

OVERHEAD SWITCH FOR TROLLEY WIRES-Hugh M. Greenwood, 
Brookiyn, N. Y. No. 525,598. 
In an overhead frog, switch or crossing for trolley lines a body 

and wire arms, one of said arms adjustably co nnected to said body, 
whereby its position can be shifted to adapt it to the wires of the trol
ley line. 

We will send copies of specifica ti ons a nd drawings complete of any 
of the above patents to any address upon receipt of twenty-five cents. 
Give date and number of patent desired. THE STREET RAILWAY PUB
LISHING COMPANY, HAVEMEYER BUILDING, NEW YORK. 
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QUOTATIONS OJI' STREET RAILWAY S TOCKS. 

ALBANY STOCKS AND BONDS.--Corrected by SPENCER TRASK & co., CHARLESTON STOCKS AN D B OND S .-Corrected by .A.. c. KAUFMAN, 
Bankers avd Brokers, corner State and James Streets, Albany, N. Y., Charleston, s . C., Sept . 20. Stock quotations a re prices per sh are. 
Sept. 19. 

~ Date 
company. Par. capital. Period. 

"' 
or Bid. Ask'd 

~ Issue. 
..... --

STOOKS. I 
Albany R.R. co .............. 100 750,000 QFeb. 1½ 1890 116½ 117½ 
Watervlelt Turnpike & R. R. 

Co ........................... 100 240,000 ....... ... 1863 10 . ..... 
--

Date Amount Inter-
BONDS. or Out- est % Principal Bid . .A.sk'd 

Issue standing. Paid. Due. 

- --- ---
Albany R. R. co., 1st Mort •.. 1865 40,000 J.&J. 5 1905 101½ ...... 

•• " " 2d Mort .... 1873 20,000 l\L&N. 7 1893 101½ ...... 
" .. .. 3d Mort .... 1875 28,500 J.&J. 7 1895 101½ ...... .. " .. 4th Mort ... 1880 11,500 M. &S. 6 1905 100 ...... ,, .. .. 5th Mort ... 1888 50,000 M.&S. 5 1913 101 
·• .. .. Consol Mtg 1890 350,000 J.&J . 5 1930 103),-,;' ...... .. .. .. Debenture •. 1891 200,000 M.&N. 6 1901 Im ...... Watervliet Turnpike & R.R., -

1st Mort ..................... 1889 350,000 M.&N. 6 1919 11~ 1 114 Watervliet Turnpike & R.R., 
1889 M.&N. 6 111½ 113 2dMort ..................... 150,000 1919 

BALTI!UORE STOCKS AND BONDS.- Corrected by HAMBLETON & co., 
Bankers, 9 south Street, Baltimore, Md., Sept. 19. Stock quotations are 
p rices per share, 

~ 
:a Date 

company. Par. Capital. Period. "" of Bid. Ask 'd ; Issue. 
..... 

--
STOCKS. 

Balto. Cltb Pass. Ry. co .••••• 25 2,500,000 Sem-an 4 ··- ..... .. 64 65 
City & Su urban Ry. Uo ..... 50 3,000,()()0 .. .. ..... 1 ..... ........ 40 42 
central Pass. Ry. Co .. • ...... 60 300,000 

'cfuai-t.' 
............ 68 70 

Balto. Traction Co. (Cablfl) .. 2/i 5,000,000 1 .. ......... 16½ 17 

Date Amount lnter- 1 
I 

BONDS, of Out- est % Principal 

I 

Bid. Ask,d 
Issue standing. Paid. I Due. 

--
I 

central Pass. Ry ..••••••••••• 1882 250,000 J. &J. 6 1912 110 I 112 .. ,, " cons. mort .. 1892 600,000 5 ......... .. 111½ 112 
City & Sub. Ry. co. gen. mort ...... 2,000.000 J.&D. 5 1922 107¾' 107½ 
Balt.o. Traction Co. (Cable) .. 1889 1,600,000 1M. & N. 6 1929 107¼1 t07¾ 
Bait. Trac. Co., No. Bait. Div 1892 1,750,000 J. & D. 6 1942 )02 102½ .. .. .. ·············· 1891 1,~50,000 1\1, & s. 6 1901 102 102½ 
City Pass. R. R. co ........... 1891 2.000.000 I .. 5 1911 113½ 114 

I 

BOSTON !STOCKS.-Corrected 1:)y R. L. DAY & Co., 40 Water Street, Members 
or Boston Stock Exchange, Sept. 19. stock quotations are prices per sh are. 

~ ;a Date 
company. Par. capital. Period . _.., of llld. Ask'd 

00 

~ Issue. 
..... 

----- - - -- --
west End Prer ................. 50 $6,400.000 J. &J. 4 1887 RO 82 
West End Com•n .............. 50 9,085,000 J. &J. 3 1890- 1892 55¾ 06 

BROOKLYN STOCKS ANH HONDS. -Corrected by C. E. STAPLES & Co., 
215 Montague Street, Brooklyn, Sept. 19. Stock quotatloDs are per cent. 
values. 

~ I Date 
or 

Issue. 
Company. Par. Capita l. Period. ti 

~ 
Bid. Ask'd 

STOOKS. 
----1------,--

Broooklyn City R R Co 
Brooklyn Traction Co., prei'.: 

•• 'l common. 
Coney Island & Brooklyn 

R.R. Co ................... . 
Long Island Traction c o ...•• 

BONDS. 

10 
100 
100 

100 
100 

6 000 000 Q -J 2 
3:ooo:ooo 

1 
• • : ... :. , .. . 

6,000,000 ......... . 
I 

500,000 Oct. 1. 4 
30,000,000 

Date .A.mount Inter
est 

Paid. 
of Out-

Issue standing. 

1893 
1!!93 

1893 

Principal 

65 
16 

\ 170 

160 
15 

Due. Bid. Ask'd 

---1-11-1----1--

Broadway R.R. co........... .. . ... 350,000 J. & J. 6 6m.notlce 100 
Brooklyn Traction Co ........ 1 1893 3,000,000 . • . . . . . • .. 
Coney Island & Brooklyn 

R.R. Co., 1st bonds........ .. • .. . 300,000 J. & J. 6 
Coney Island & Brooklyn 

R. R. Co., certlflcates ...... , ...... 300,000 J. & J. 6 
south Brooklyn central R.R. 

so~iii }lfooidyii Centr0alR.'R:I ".... 125
'
000 

F. & A. 
7 

co., 2d . . . • . . • . . . . . . . • • . . . . . . . . . . 150,000 IF. & A. 6 
Brooklyn City R. R. co., 1st . .. . • .. 3,000,000 J. & J. 5 

Jan. 1909 103 ...... 
July, 1894 100 ...... 
Aug. 1897 .. ... 107 

July, 1941 100 
IJuly, 1916 112 115 

I> 
:a Date 

Compa11y. Par. Capital. Period. "" or Bid, Ask'd 
"' ~ Issue. 
..... 

-- - - - -- - --
STOCKS. 

Charleston City Ry. Co ... ..• . .. 50 $100,000 J. &J. 0 ········· ·· .. ... 70 
Enterprise Ry. Co ....•.•••...• • 25 250,000 ····· ·· · ... .......... . .. ... Ii 

-- - - - --- ---
Amo'n t 

Date Out- Inter- Principa l 
BON DI!!. Of stand- est % Due. Bid Ask'd 

Issue In g. Paid. 

----- - --
Charleston Clt,y Ry. c o ....•.. . .. .. .. 100,000 J . & J. 6 1915. ..... . ..... 
Enterprise Ry. Co .... . ......... .. .... 50,000 J . & J. 5 1 1906 . .... ...... 

CHICAGO STOCKS AND BONDS.--Corrected bY WILLIAM B. WRENN, 1(,8 
LaSalle Street, Chicago, Ill. , Sept. 22 . 

~ 
company. Par. Capital. Period. "" Date or Bid. Ask'd 

"' .s Issue . 
"b'. 

----- - - - - - -
STOCKS, 

Chicago City .................. 100 $9,000,000 Q.-J. 3 ·· ········· 310 315 
Chicago Passenger .•....•.... 100 1,000,000 A. & O. 2½ ........... 100 . ..... 
N Orth Chicago Cl ty ........... lflO 600,000 Q,-J. 7¾ ··········· 500 
North Chicago Street, ..•.....• 100 5,600,000 J. &J. 4 246½ 247 
West Division City ............ 100 1,250,000 Q.-J. 8¾ ········· ·· 625 ...... 
West Chicago Street .......... 100 13,189,000 Q.- F. 1½ .......... . 131¼ 132¾ 

-- --- - - - --
Amount 

Date Out- Inter- % Principal 
BONDS, or stand- est Due. Bid. Ask'd 

Issue Ing. Paid. 

----- ---
Chicago City .................. .... .. .. 4,619,500 J. & J. 4¼ . ... ....... 100½ 101½ 
Chicago Passenger ............ 1883 400,000 F. & A. 6 1903 109½ 
N?,rth Ch1c,~go C!fY, 1st mort. ... .. . 500,000 M. & N. 6 1900 105 

. . . . . . 1,850,000 M. & N. 4½ 1927 100 101 
Nort.h Chicago Street 1st mort . . . . . . 2,413,000 J. & J. 5 1906 103½ 
West Chicago Street ............... ·1 4,1()0,000 M. & N. 5 ··· ·· ······ 101½ 102¼ 
West Chicago Street, Tunnel. ...... ; 1,500,000 F. & A. 5 .... .. ... .. 100 101½ 

" " " Deb. 6's ; • • • •• • 2,000,000
1 
J. & D. 6 ..... .... .. 102 10~ 

CINCINNATI STOCKS AND BONDS.-Corrected by GEO. EUSTIS & c o. , 
Bankers and Brokers, 26 West T hird Street, Cincinn ati, Sept. 19. Stock 
quotations are per cent. values . 

~ ;a Date 
company. Par. Capital. Period. "" of Bid. Ask 'd 

"' ~ Issue. 
..... 

--·- --
STOCKS , 

Cincinnati. .................. 50 $7,600,000 Q.-J. 5 ···· ·· ····· ~gi~ 105¼ 
lilt . .A.dams & Eden Park .... 60 1,600,000 Q.-J. . '.r :::: :: : : : 107 
lilt. Auburn Cable ........•.. 100 300,000 ··· ···· · ...... 
Cln. Inclined Plane Ry ...... 100 600,000 ··· ···· · 'ti' ::: : ::::: :: 

63 65 
'' "· 

0 Prer. 100 100,000 .... ..... 98½ 99½ 
Cln. Newport lil. cov. St. Ry. 100 3,000,000 ..... ... . .. ..... ...... 22½ 23 

- --
Amount 

Date Out- Inter- Principal 
BONDS. or stand- est % Du e. Bid. Ask'd 

Issue ing. Paid. 

--
Cincinnati St. Ry ........... . ..... 60,000 J. &J. 7 July, 1895 101¼ 104 .. " ··········· . ..... 60,000 J.&J. 7 J uly, 1896 104 106 

" " extended} · · · · · · 100,0U0 J . &J. 4 .. .. ....... 9!l¾ 100 
160,000 J.&J. 6 j iiii: ·isiis 100¾ 1017,( 

>i. M=s & Eden P~k .. · r :::: 60,000 A.&O. 6 101 103 
u "" "" 60,000 .A..&O. 6 J uly, 1900 107½ 110 
u u u 100,000 .A..&O. 6 J uly, 1906 110½ 111½ .... ······ 
" " 10-20's •.•.•. 200,000 J. & D. 6 J e. '94-1924 102½ 
.. .. Cable. ····•· 280,000 M. & S. 6 Mar. 1906 104½ 105¾ 

Cl~. lnc!:11ed P:~ne "I:! .... .. ...... 125,000 J. &J. 7 July, 1899 107 108 ...... 300,000 J.&J. 6 Jan. 1914 105 106 
Mt. Auburn Cable .... :::::: ...... 200,000 J.&D. 6 J une, 1907 . .... .. 90 .. .. 6-20's 2d . ....... 100,000 A.&O. 7 .A.p.'93-1908 ...... 
S. Covington & Cincinnati. . ······1 250,000 M.&S. 6 Mar. 1912 114 115 
s.cov.& Cln. 2d Mort.gold 6's .. .. .. 260,000 J. &J. ... 19321 113,!f 114¼ 

CLEVELAND STOCKS AND BONDS.-Corrected by w. J. HAYES & SONS, 
Bankers, Cleveland, o., :sept . 19. 

company. I 
~ ;a 

Par. Capital. Period . t; 
~ ..... 

Da te 
of Bid . .A.sk'd 

Issue. 

------ - -----1•-- ---- ---- --,-----,-- --
STOOKS. 

The Cleveland Electric Ry. c o. 
The Cleveland City Ry. Co . .. . 

100 12,000,000 . ...... . 
100 8,000,000 . ••.•... 

1893 
1893 

49 
58 

50 
59 

------------1-- -------11--1-----11-- ---
Date .A.mount Inter-

BONDs . of Out- es t % Principal Bid. Ask'd 
Issue st anding P aid , Due. 

_T_h_e_c··,-ev_e_l_a_n_d_E_l_e_ct_r_lc_R_y ___ c-o. 1893 I 2,000,000 M.-S.-6-~---1-91_0 __ 1_1_00_1_1_0_2_3' 

'' " Cl t y " " 1893 ' 2,849,000 100 102 
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DETUO IT STOCJ{S.-Corrected by CAMERON CURRIE & Co., Bankers and ll lONTltEAL STOCl{S ANU BONDS.-Vorrected by GORDON STRATHY & Cok. 
Brokers, 82 Griswold Street, Detroit, Sept. 19. Members Montreal Stock Ex~nange. II St. Sacrament Street, Sept. 20. Stoc 

quotations are per cent. values. 

Company. 
i 
'O 

Par. car,ltal. Period. t; 
.:S .... 

Date 
or 

Issue. 
Bid. Ask'd 

-------------1--- ------- - --------
STOCKS. 

F ort Wayne & Belle Isle Ry. Co. 100 
Detroit Citizens Street Ry. Co. 100 
Wyandott e & Detroit River Ry. 100 

$250,000 . . . . . .. . . .. . ......... 200 
2,000,0()() .. ... ... .. . 

200,000 . .. . . . . . . . . 100 
100 
110 

HOLYOKE STOCKS.-Corrected by J. G. MACKINTOSH & Co., Bankers, Holy 
oke, Mass., ::;ept. 19. 

~ :a Date 
Company. Par. Capital. Period. .., of Bid. Ask'd 

~ Issue. 
.... ------ --

Springfield Street R. R. Co .. ••• 100 1,000,000 J.&J. 4 .......... 200 225 
Holyoke Street R. R ............ 100 250,000 J.&J. 4 ........... 200 225 
Northampton Street R . R ...... 100 60,000 ········ ... ··········· 125 150 

l ,OUISVILLE STOCK!i! AND BONDS. -Corrected by ALMSTEDT BROS. 
Stock and Bond Brokers, 510 West Main Street, Louisville, Ky., Sept. 19. 

I Par. 

I> :a Date 
c ompa ny. Capital. Period. .., ot Bid. Ask'd en 

~ Issue. 1-.... 
-- ---- ---

RTOCKS. 
Louisville St. Ry, Co., pref ... 100 $2,000,000 A. & 0. 6 Jan. 1891 87½ 88½ 
Louisville St. Ry. Vo., com .•.. 100 4,000,000 ········ ... Jan. 1891 35 36 

--------- --
Amount Inter-Date Out- est Principal 

BONDS. or stand- l'ald. % Due. Bid. Ask'd 
Issue Ing. 
------ --- - --

Louisville St. Ry. Co., 1st mor t 1890 
···"·" ' , .• ,. • I 

1930 100 101 
Louisville City RY. c o. Cons. 1884 1,000,000 J. & J. 1 6 1909 1116 117 
Centra l Passenger Ry. Co .... 1888 400,0001 M. & N. 6 1908 

( 6 
117 

New Albany St. Ry. 1st Mort. 1888 150,000 J. & J. 6 1913 85 90 

NE\V HAVEN STOCKS AND BONUS.-Corrected by II. C. WARREN & Co., 
Bankers and Brokers, New Haven, Conn. Sept. 19. Stock quotations are 
prices per share. 

Company. 
Par. Capltall_P_erl_o_d_. 

1

_1_··- i--I_:_;_t_:_. -i-B_l_d_l~•k'd 

_iirtib~t ::: STOC KS. 
45 47 F. H a ven & Westville R.R. Co. 

New Haven &W. Haven R.R.Co 
New Haven & Cent'lle H. R. Co. 
Hartrord & Wetherstleld Horse 

R. R. Co ..................... . 
100 200,0001 _J_. &_J_._ ,_3_, _· _· ·_·_· ·_· _ .. _. _· ',_1_25 __ : :_: :_:: 

Amo'nt 
Date Out- Inter-

BONDS. or stand- est % 
Issue Ing. Paid. 

Principal 
Due. Bid. Ask'd 

------------ ----- ---11--1-----1--- ---
Ne w Haven Street Ry. Co . ... . 1894 fOO,<lOO J. &J. 5 Jan. 1919 ..... 100 
New Haven &W.Haven R. tt.Co 1892 500,000 M.&N. 6 Nov. 1912 100 102 
Bridge port Tr action Co ........ 1893 
Hartrord &Wethersfield Horse 

2,00U,000 J. &J. 6 July, 1923 95 100 

R. R. Co., Deb. ~erles A . . ... 
Hartford & Wethersfield Horse 

1888 100,000 M.& S. 5 Sept., 1908 ..... ..... , 
R. R .Co. , Deb. Serles B .... 

Hartford & Wethersfield Horse 
1890 100,000 M.&N. 5 May, 1910 ..... ······ 

R. R. Co., Deb. Serles C ... . .. ...... 100,000( . & N. 5 May, 1910 ..... ... ... 
l 

NE\V ORLEANS STOCKS AND B0NDS.- Conected by GEORGE LE 
SASSIER, 188 Common Street, New Orleans, La., Sept. 21. Stock quotations 

are prices per share. 

p: 

Company. 
;a Date 

Bid. Ask'd Par. Capital. Period. ~ 1 or 
'" Issue. 

---------1 11 ~1---•-·---
STOCKS. 

Carrollton R.R. Co.......... 100 1,200,000 Quart.11½ 1867 
crescent City R. co.......... 100 1,150,000 " ,3 , 866 
Canal & Claiborne R. R. Co.. 40 240,000 Semi. 2½ 1888 
New Orleans City & Lake Co. 100 1,600,000 Quart. 2¼ 1860 
Orleans R. R Co............ 60 1~5,000 " 2 1868 
St. Charles Street R. R. Co.. 50 600,000 " 2½ 1865 

122 
77 
37 

106 
27 .•.... 
58% 60 

Bonds. 

I 
Date I Amount Inter- 1 o1 Prlrclpal 

or Out- est 1° Due. Bid. Ask'd 
___________ Issue standing. Paid. _________ _ 

Canal& Claiborne Sts. R.R. 1892 150,000 M & N 6 1912 
Crescent City R. H. tst Mort. 188::l 75,000 M & N 6 '95-'99 100 ...... 

do do 18H3 2,000,000 ,J & J 6 19!3 86½ 
N. 0. City R.R. Co........... 1~79 416,500 J & D 6 1903 114 , .... . 
N. O. & Carrollton H. R. Co.. 1882 1 :!50,000 IF & A 6 '97- '06 . . . . . .... . 
N. 0. City & Lake H. H. Co., 

1s t Mort.................... 1893 1,72.5,000 ,J & J ,5 1943 88¾ !JO 
SI. . Cl.iarlei-. Street H. R. Co... 1881 105,000 J & n I~ '9;-•01 _ _,_·_·_· _ · ._._· _-, 

company . 

STOCKS. 
Montreal St. Ry. (old stock) 

" " (new stock) 

~ 
Par. Capital. Period. t; 

Date 
ot 

Issue . 

60 
50 

.:S .... 

$2,000,000 M. & N. 4 "\'lay, '91. 
2,000,000 ••.•..••••• May, '94. 

Date Amount Inter-

Bid. t\sk'd 

157¼ 158 
152 153 

BONDS. or out- est ~ Principal Bid. Ask'd 
Issue standing. Period. Duo. 

----------- ---1----- --- _ 1 _____ _ 
Montreal St. Ry ............ 

1 1
18

59
~-~ £60,000 ........ 15 I 1905 .......... . 

, 700,000 I 14,½ 

NF.:W YORK STOCKS AND UONDS.-Corrected by JAMES MCGOVERN & Co. 
6 Wall St., New York, ::,;ept. 22 . 

Company. 

STOCKS. 
Bleecker St. & Fulton Ferry ... 
Broadway & seventh A venue .. 
Cen'l Park. North &East Hlver 
Central Crosstown ............ . 
Dry Dock, E. B"way & Battery. 
42d & Grand St. F erry ......... . 
42d St., Manhat. & St. Nlch. AV. 
Eighth Avenue ...........••••• 
Houston, W. St. & Pav. Ferry. 
Second Avenue ................ . 
81.xth A venue ................. . 
Thtrd Avenue ................. . 
23d St ......................... . 
Ninth Avenue ................. . 
Union Railway co ............ . 

Bonds. 

p: 
:a Date 

Par. Capital. Period. .., or Bid. en 
.9 Issue . 
~ ----- -

100 900,000 J. & J. ¼ .....••••••..... 
100 2,100,000 Q.-J. 2½ ........... 185 
100 1,800,000 I Q.-J. 2 ........... lM 
100 600,000 Q.- F. l¾ .....•••••• 164 
100 1,200,000 Q.-F. 2 .......... 135 
100 748,000 Q.-F. 4½ ........... 300 
100 2,600,000 . . .. . . . . . . . . . .. . .... .. 49 
100 1,600,000 Q.-J. 3 ... , ....... 250 
100 1,000,000 1 Q-F. 2 ........... 200 
100 1,862,0001 Q.-J. 1 ..... ...... 134 
100 1,600,000 Q.-,J. 1¼ ........... 200 
100 5,000,000 I M.-N, ~½ ........... 186 
100 600,000 Q.-F. 2¼ ........... 290 
100 800,000 Q.-J. 1½ ........... 140 
100 2,000,000 ..................... . 

Ask' 

30 
188 
160 
160 

62 

d 

'i35· 
206 
188 

..... -

or Amount. est ;o Due. Bid. Ask'd 
Issue Paid. 

Date I Inter- c1 Principal I 
------- -----l --- --- - ------
Bleecker St. & Fulton Ferry... 700,000 J. & J. 7 July, 1900 110 111 
B"way & 7th Ave., 1st mort ......... . 1,500,000 J. & D. 5 June, 1904 106 ••••• 

2d mort. ... .. . • •• •• • . .. . . .. .. . . . . . . . 500,000 J. & J. 5 July, 1914 106 .... . 
Broadway Guaranteed tsts.. .. . . . . . . 1,125,000 J. & J. 5 July 1924 107 .... . 

.. 2dslnterest as rental 1,000,000 J. & J. 5 July, 1905 103 
Broadway Consolidated ......•...... 7,&;o,ooo J. & J. 5 ...••• 1943 109½ 110 
Cen'l Park, North& East River •••••• 1,200,000 J. & D. 7 Dec., 1902 111 
Central Crosstown-1st mort.. . . . . . . 250,000 M. & N. 6 Nov., 1922 119 120 

D?stD~~~t~:~'.'.':~:.~~~~~~?~ ................ J. & D. 5 1. ••.•• 1932 109 
Scrip (can be called at par) ........ 1,200,000 F. & A. 6 Aug. 1914 100 ·ioi. 

42d St. Manhat. & St. Nlch. Av 
1st mort ............................ 1,200,000 M & s. 6 Sept., 1910 110 
2d mort. Income bonds.... . . . . . . . . 1,200,000 J. & J. 6 1915 53 

112 

105 Eighth Ave., Scrip ................... 1,000,000 F. & A. 6 Aug., 1914 100 
Houston,W. ::,;t. &Pav. F'ry,lst ...... 500,000

1 
J. & J. 7 July, 1894100 

second Avenue, 1st mort ............ 1,600,000 M. &N. 5 ~ov., 1909 102 
Third Avenue.................. . ••••• 7,0oo,oool J. & J. 1 6 Jan., 1937 117 
Union Railway Co ............. .... . · 1 2,000,000 F. & A. 5 ( eb., 1942i .... . 

PHILADELPHIA SECURITIES.- Corrected by Hmm & GLENDINNING 
143 soutn Fourth st. (Bullitt Building), Philadelphia, Sept. 19. Stock quota 
tions are prices per sllare. 

company. 

I> :a 
Par. Capital. Period. t; 

.:S .... 

Date 
or Bid. Ask'd 

Issue. 

- ----------- --- --------·1-----1---
STOCKS. 

Citizens' ..................... . 
Continental.. ................ . 
Frankford & Southwark ..... . 
Germantown ................. . 
Green & Coates .............. . 
Hestonv!lle .............•..... 
Lombard & south ............ . 
People's Traction Co ..••...... 
Phlladelphia City ........... .. 
Phlladelphia & Gray's Ferry .. 
• Philadel phla Traction (50 pd.) 
RldgeAvenue ..........•...... 
second & Third .............. .. 
Thirteen th & Fifteen th ..••••.• 
Union ......................... . 
West Philadelphia ........... . 
Met.ropolltan (N. Y.) Traction 
Baltimore ·rractlon .......... . 
Buffalo(N. Y.) Rallway ...... . 
Newark (N. J.) Passenger ... . 
Pitts. & Birmingham 'l'rac. Co. 

•Ex. Allotments. 

BONDS. 

Baltimore Traction 1st Mort . 
" '' Imp .... . 

Bait. Tr., No. Bait. Div., Gold 
Germantown, 1st mort ...... . 

" 2d mort ....... . 
Iles~?Vllle, 1.~t IIl~ft ........ . 

1
' 2d mort ..... . . 

Peo~}e's, 1,~tID~ft, .... , ...... . 
············· '' Cons. mort ..... ..... . 

WeAt Phllnde lphla, !SI, morr. . 

60 
60 
60 
50 
50 
50 
25 
50 
60 
60 
60 
60 
60 
50 
60 
50 

100 
25 

100 
100 
50 

$500,000 Q.-J. 4 1858 260 
1,000,000 J.-J. 6 1873 124½ 
1,250,000 Q.-J. 5 1854 318 
1,600,000 Q.-J. Z¼ 1858 11 I 

600,000 (J,.-J. 3 1868 124),( 
2,050,000 . . . . . . . . . . . 1859 66 

500,000 A.-0. 8 18tll 90 
10,000,000 . . . . . . . . . . .. . . . .. . . 58½ 
1,000,000 J.-J. 7½ 1859 155 

617,500 J.-J. 3).i 1858 80 
7,000,000 1\1.-N. 3 1883 95 

750,000 Q.-J. 6 1 1872 22i 
1,060,200 Q.-J. 5 1853 209¾ 
1,000,0011 J.-J. 9 1858 210 
I,250,000 J.-J. 9½ 1864 ~6 

750,000 J.-J. 10 1857 195 
80,000,000 Q.-F. I ..•.•..•... 116½ 
6,000,000 . . . . . . . . 1 1889 Hi¾ 
6,1)00,000 . . . .. . . . • . . . . .. . .. • . . . 5~ 
6,000,000 . .. . . . . . . . . . . ... .. . . . . 26 
3,000,0001 J .-J. . . . . .. .. . . .. .. 12½ 

265 
126 
325 
113 
126 
57 
91 
59 

160 
85 
95½ 

235 
213 
212 
230 
200 
117¼' 
17 
54 
29 
12¼ 

Date Am~ Im~ - I 
or I Out- I est n1_ Principal Bid. 

Issue standing Paid. 1° Due. 
Ask'd 

--------- - i----1--

1R89 
1892 
1892 

1,500,000 M.-N. 5 
1,250,0IJOIM.-S. 1 6 
1,750,000 J. & D. 5 I 

67,000 J.-D. 5 
160,000 A.-0. 5 
300,000 M.-N. 6 
124,600 ,J.-J. 6 
75,000 1\1.-S. 6 

219,000 ,J.-J. 7 
285,0001,J.-J. 6 
247,ono M.- s. 5 
~ lfi,000 A. - 0. 6 I 

1929 
1901 
1942 
1904 
1899 
1895 
1901 
1902 
1905 
1911 
1912 
1906 

1G7¼ 108¾ 
101 1 102 
lOOJi 102 
105 ••••• 
103 ..... 
103½ 
106 ..... 

I
m::::: 
100 ••••• 

95 .•••• 
117 ..... 
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OIUAIIA S TO CK S AND B ONDS.-Corrected by RICHARD c. PATTERSON, SAN FRANCISCO STOCK!'! AND BONDS.-Corrected by PHILIP BARTH 
Banker and Broker, 907N. Y. Life Bulldlng, Omaha, Neb., Sept. 19. Brolrnr, 440 Callfornla Street, San Francisco, Cal., Sept. 12. 

~ 
Bid IAsk'd Company. Par. Capital. Period. .., Date or 

~ Issue. ·1 

"" ------ --
STOCKS, 

Omaha St. Ry. Co ............. 100 5,000,000 M.&N. . ... Jan. 1, '89 60 . ..... ------ --
Am't 

Date Out- Inter'st P r incipal 
BONDS. of stand- Pald . % Due. Bid. Ask' d 

Issue Ing. 
------

Omaha St. Ry. Co .............. 1889 2,250,000 M.&N. 5 M'y 1, 1914 95 98 

P l TTSHURGH STOCKS AND noNDS.-CorrectedbyJOHN B.BARBOUR,Jr. 
306 Times Bldg., Pittsburgh, Pa., Sept. 19. Stock quotations are prices per 
share. 

I> 

Bld. 1Ask~ :a Date 
company. Par. Capital Period. i of 

Issue. 
~ -

STOCKS. 
Central Tractlon R. R. Co .... 50 1,600,000 ··········· 19½ 20 
Cltlzens' Traction R. R. Co .. 60 3,000,000 J.& J. 3 ··········· 59~4 60 
Pitts. & Birmingham R.R. Co 50 3,000,000 ........ ........... 12½ 12¼ 
Pittsburgh Traction R. R. Co. 50 2,500,000 ·nii: 3 ··········· .. ... 63½ 
Federal t. & Pleasant Valley 25 1,400,000 .. . .......... . 19% 20¼ 
Plttsburgh,Allegheny & Man 50 3,000,000 ........... 35 38½ 
West End R.R. co ........... 50 1,000,000 J.&J. 1 ........... 16 20 
Second Avenue R.R. Co .•..• 50 1,000,000 J.&J. 2 ........... ..... ...... 
Penn Incline Plane Co ........ 60 250,000 ........ ... ........... ··•·· ...... 
Monongahela Incline P lane 

Co .......................... 50 140,000 F.&A. ... ··········· .. . ..... 
Fort Pitt Incline Plane Co ... 50 60,000 .i&J." ··········· ..... ...... Mount Oliver Incline Plane Co M 100,000 s ........... ····· ...... Pittsburgh Incline Co ..•.••.. 100 100,000 J.&J. 5 ··········· ...... 
Duquesne Traction Co .•.•••. 50 3,000,000 ........ .. . ........... 26 26¼ 

--------
Date Amount Inter-

BONDS, of Out- est !( Principal Bid. Ask'd 
Issue standing. Paid. Due. 

---
Citizens' Tractlon R. R. Co .. 1887 1,250,000 A. &0. 6 .927 107 110 
P ittsburgh Traction R.R. Co. 1887 750,000 A.&O. 6 1927 106 110 
P itts. & Birmingham Trac-

tlonco ..................... 1892 ··········· .. ..... . 5 . ......... . 90 92 
Pleasant Valley Ry .......... 1892 1,250,000 J.&J. 5 1919 ..... 100 
.t>., A. & M. R. R. CCI .......... 18\Jl 1,500.000 J.&J . 6 1931 104!,( 104 
DuqueRne Traction Co .... . .. 1890 1,500,000 J.&J. 6 1930 101¼ .. .... 
Second Ave. Electric R. R. Co 500,000 J.&J. 5 1923 ..... ······ 
Central Traction Co ...•..... 1889 375,000 J.&J. 5 1919 ·•• · • .. .... 
Unlon R. R. Co ............... 1881 100.000 A.&O. 5 1901 
West End R. H. Co ........... 500,000 J.&J. 5 1922 101 102 
Blrmlngham, Knoxvtlle & 

Allentown Tract. Co ...... . ...... ··········· ........ 6 ··········· .. .. . ... ... 
Suburban Hapld Transit ..... ·issi· ··········· ········ 6 ........... ..... . ... .. 
Fort Pitt Incllne Plane Co ... 30,000 6 1901 ..... ..... . 
Mount onver Incllne Plane Co 1871 44,500 M.&N. 6 1901 ... ...... 
Penn Incl'e Planeco. 1st Mort 1883 126,000 6 1903 ..... ...... 
Monongahela tncl'e Plane Co. 1887 50,000 A.& 0. 5 1897 ..... ...... 
Pittsburgh Incline Co ... . . . .. 188\J I 200,000 J.&J. 6 1910-19 ..... ...... 

PROVlDENCE STOCK!'! AND BONDS.-Corrected by CHACE & B UTTS 
Bankers, Provtdence, Sept. 18. 

~ Date 
Company P a r . Capital P eriod. j or Bld. Ask'd 

Issue. 

"" ------------ --- ------- - ----1- - ---
Unlted Traction & Electric Co. 100 ......... . ....................... _ ... .. .. 

- ---___ I ______ _ 

BONDS. 

United Traction & Electric Co. 
Newport St. Ry. Co ............ . 

Date Amo'nt Inter-
ot Out- est % Principal 

Issue st and'g I P a id. Due. - ,-----
1893 8,000,000 M & S 5 

60,000 J & D I 5 
1993 
1910 

Bld~IAsk'd 

95 100 
100 1-- .... 

ROCHESTER, BUFFALO. PATER !S ON, COLUlllBUS, WORCESTER 
ANU nosTON STOCKS AND BONDS.-Corrected by E. w. ULARK & 
Co., 139 So. Fourth St. (Bull1tt BUlldlng), Phlladelphla, Sept. 18. 

I~ Date 
Company. Par. Capital. P eriod. I ot Bid Ask'd 

Issue. 
~ - -

STOCKS. 
Rochester (N.Y.) Ry ........ 100 5,000,000 ........ ... 1~90 27 30 
Burl'alo (N.Y.) Ry ........... 100 6,000,000 ........ ... 1891 58 60 
Paterson (N. J.) Ry ........ . 100 1,250,000 ·<i-_:__F: . i. 1891 12 18 
Columbus (0.) St. Ry ....... 100 3,000,000 1892 38 40 
North 81lore Traction Co. 

(Boston) Prer . . ........... 100 1 2,000,000 A.-0. 6 1892 70 75 
do do c ommon ...• . 100 4,000,000 ........... 1892 

19¼ 1 
20 

W orcester Traction Co. Pret 100 2,000,000 F.-A. 6 189'J 75 80 
do do Common .••.. 100 3,000,U00 ........ ... 1892 14 18 

Consol. Trac. Co. (N. J.) .... 100 ··········· ........ ... 1893 36 38 

Date Amount Inter- P rlnclpa l 
~ IAsk'd BONDS. of Out • est % Issue standing. Paid. Due. 

Rochester f ·Y } Ry ........ 1890 3,000,000 A&O 5 1930 98 99 
Burl'alo (N . . ) Ry .. .. ....... 1891 6,000,000 F&A6 1931 100 102 
Paterson (N. J.} Ry ....... . . 1891 850,000 J&D 6 1931 90 96 
New ark (N. J .) Pass. R y . .. 1890 6,000,000 J&J 6 1ll3U 97 98 
Columbus (0.) St. W. ...... . 1892 2,600,000 J&J 6 1932 91 95 
Consol. Trac. Co. ( . J.) .. .. 1893 ·········. J&D 5 1933 86 88 

~ 
Company. Par. Capital. Period. j Date or 

Issue. 
Bid. Ask'd 

"" --------- ----1-- - - - --- - - - - - - - ---
STOOKS. 

Calltornla S t. Cable C!o .. .. .... 100 1,000,ooolMonthly .. . .. . . . .. • .. .. .. • 100 
GearySt.,Park & OceanR.R.Uo 100 1,000,000 Month ly 102 
MarketSt,reetCabl!lCo.... . ...... 18,750,U00 .... .... . :: ::::: ::: .37½ 38 
Metropolltan E lectrlc ............... 1,000,000 Monthly .. .. .... .. .. ... 35 
OaKland , s. L. & Haywar ds ............................ . .... ...... ..... . .. l lJ() 
Presldlo & Ferries R.R. Co .... 

1 

100 1 1,000,000 ........... ·I--·· .. .... 15 20 
Su tter St. R. R. co............. .. .. . 2,000.000 Quart'ly .. . .. . .. .. .. . 90 
---- --------- - - - ------- - - ----

• Am't 

Bonds. D~fe sra~d-
1
i~11J.

s t % PrlJ~~~al Bid. Ask'd 
Issue Ing. 

- -----------,,-- --- --- --1----l-- - -
Cal. St. Cable R.R ............... .. .. .......... J. & J. 6 .......... 105.¼ . ..... 
Ferries & Clltr House.......... . • • • • • 650,000 M. & S. 6 1914 107 
Gea ry St., Par!{ & Ocean...... .. .... 671 ,000 A. & O. 6 .. ...... .. 105¼ .. .... 
Mar ket Street Cable Co .............. 3,ouo,ooo J. & J. 6 1913 117¼ 119.¼ 
omnibus cable co ................ . ... 

1

2.000,000 A. & 0. 
Park & Ocean R. R........... . .. .. .. 250,000 J. & J. 
Park & Cliff House R.R...... . .. .. .. 350,000 J . & J . 
Powell Street R. R............. . ... .. 700.0U0 M. & s. 
Sutter St. Cable Co............ .. .. .. 900,000 M. & N. 

6 1918 .... ·1 117¼' 
6 1914 112 .. .. . . 
6 1 ... ........... . 99 
6 1912 107.¼ .. .. .. 
5 ... ..... 106 .... .. 

ST, LOUIS STOCK!-4 AND BONDS.-Corrected by JAMES CAMPBELL, 
Broker, malto Bullctlng, \llS N. 4th 8t., Sept. 19. Stock quotations a re prices 
per share . 

i 
'O 

Company • Par. Capital Period. ., Date ot Bid. Ask'd 
Issued . ; Issue. 

""-
- - ---------- --- ---- --- - ·1----•I-- --

STOCKS. 
Cass Ave. & Fair Grounds. •.. .. 
Citizens' ...... . . ........... .. . 
Jefferson Avenue .............. . 
Llndell ........................ . 
Missouri ....................... . 
People's. ....................... . 
St. Louis ..................... .. 
Fourth Street & Arsenal.. .... . 
Union Depot . .. . .. . ......... .. 
St. Louis & suburban ........ .. 
Southern, Pfd ................. . 

,~ com .•.•....•......• 

100 2,600.000 .. .. .. .. .. . 1876 
100 1,500,000 Oct. '93 4 1887 
100 112,UOO Dec. '88 2 1885 
100 2,500,000 . . . . . . . . 1890 
100 2,000,t.J0O Q.•-J . 2 1891 
50 l ,Cu0,000 Dec. '89 50C 1889 

100 2,000,noo J . &J . 3½ 1890 
50 150,000 .. .. .. .. 1872 

100 4,000,000 J an. '94 8 1890 
100 2,600,000 . . , 1891 

.. .. .. 800,000 Jan. '94 3 .... ..... .. 

...... 700,000 ...... ...... .. ....... . 

68 
80 

125 
99.¼ 

200 
20 

147 
5 

150 
17 
80 
15 

60 
85 

135 
101 
210 
25 

149 
tu 

200 
19 
85 
l.16 

-- -Am_o_un_t __ - i•---i--1--

BONDS. 
Date 

of 
Issue 

sr~- I~iir- % PrbnJ~~al Bid. Ask'd 
Ing. Paid. 

----··- ---·1-----:-- --

Cass Avenue & Fair Ground ... 
Citizens' Ca ble ............... .. 
F ourth St. & Arsenal ••.•...... 
Llndell .. .... ... .............. .. 
Missouri Cable ................ . 
People's 1st mort .............. . 

" 2d mort ............. .. 
People's Cable ................ . 
St. Loats Cable ................ . 
Unlon Depot .................. .. 
southern ..................... . 
Sout,hern ........... . ......... . 
St. Louts & Suburban ......... . 
St.Louis & Suburban (Incomes) 

1892 
1887 
1888 
1890 
1887 
1882 
1886 
1889 
1890 
1~90 
1884 
188\J 
1891 
1891 

1,800,000 J . & J . 5 
1,500,000 J . & J . 6 

50,000 J. & J. 6 
1,500,000 J . & J. 5 

600,000 M. & S. 6 
125,000 J. & D. 6 
75,000 M.& N. 7 

800,000 J. & J. 6 
1,600,000 M.& N. 6 
4,CIOO.oon A. & O. 6 

200,000 M. & N . 6 
300,000

1 

M. & N. 6 
1,400,000

1 
F . & A. 6 

300,0001 .. .. .. .. 6 

1912 
1907 

1898-1903 
1895-1910 

1907 
1902 
1902 

18811-1914 
1900-1910 
1900-1910 

1904 
1909 
1921 

98 
105 
98 

101 
100 
99 

100 
90 

101 
104 
103 
100 
84 
70 

100 
107 
100 
102½ 
102 
100 
10:.l 
95 

1011 
105 
105 
104 
86 
80 

WASHINGTON STOCKS AND BONDS,-Corrected b y CRANE, PARRIS & 
Co., Banke rs, 1344 F Street, N. w., Wash ington, D, c. , Sept. 21. Stock quota
tions are prlces per share. 

I> :a Date 
Company, Par. Capital. Period. ..., or Bld. Ask'd ; Issue. 

"" --
STOCKS. 

W!l.flh'ton&Georgetown R.R. 50 600,000 Q.F. 5 1863 285 300 
Metropolitan R. R ........•... 50 760,000 Q. J. 2 1864 90 100 
Columbia R. R ............... 60 400,000 i:M. 1 1870 60 65 
BeltR.R ...................... 50 600,000 • J. ... 1875 .. . (() 

Ecklngton & Soldiers• Home. 50 352,000 ... .. ... ... ··· ········ 30 4:l 
Georgetown & Tena.llytown .. w 200,000 ······· · ... ··········· ·- ··· 85 

Date Amount Inter- P rlnclpal 
BONDS, of Ou t- est % Due. Bld. Ask' d 

Issue standing. Paid. 

Wash'tn & Geo'tu conv•t. 1st • '83-'99 3. 000,000 J. & J. 6 1899-1929 13i 135 .. .. .. 2d . . .... . 500,000 J.&J. 6 1903-1943 132 135 
Ecklngton & Sold lers' Home. ···· ·· 150,000 J.&D. 6 1896-1911 100 102 
Belt . ......................... 1921 240,000 J. &J. 6 1921 80 65 
Metropolltan R. K convert ... 1901 200,000 J .& J . 5 1901 100 10\l 

Financia l. 

THE petitio n for a r e c e iver for the Savannah (Ga.) Electric Rail
way bas been de n ied by Jud ge Falligant, of the Superior Court of 
Georgia. 

$ $ 
THE di recto rs of t he B al timore City Passenger Railway Company 

have voted to d eclare d ividends semi-annually , ins tead of quarterly as 
heretofore, 
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THE Lynn & Boston Railway Company has petitioned for the 
right to issue $5,500,000, 5 per cent. bonds, for the purpose of consoli
dating all the bonded indebtedness of the corporation. 

$ $ $ 

THE Brockton (Mass.) Street Railway Company has applied for 
permission to increase its stock to the amount of $289,000, and to issue 
$750,000 bonds, for the purpose of securing absolute control of the 
leased lines now operated by it. 

$ $ $ 

THE receipts of the Baltimore Traction Company for the first 
twelve days in September were $36,650, against $32,700 for the same 
pniod 1 ast year. This is an increase of about $325 per diem. It was 
estimated that the earnings for the month of September will show an 
increase of $10,000. 

$ $ $ 

J OHN E. KRAFT, of Kingston, N. Y., and Arthur E. Walradt have 
been appointed receivers of the Colonial Electric Railway Company, 
by Judge Alton B. Parker. The Colonial Electric Railway is one of 
the projects of Goodwin & Swift, of New York City, who recently 
made an assignment to Mr. Walradt, of New York. 

$ $ 

THE following is a comparative statement of the operations of 
the Scranton Traction Company for the month of July: Gross earn
ings, 1894, $25,036.31; 1893, $23,058.37; increase, $1,977.94. Operat
ing expenses, 1894, $13,664.38; 1893, $u,92r.77; increase, $1,742.61. 
Net earnings, 1894, $rr,37r.93; 1893, $11,136.60; increase, $235.33. 

$ $ 

THE following is a comparative statement of the operations of 
the North Shore Traction Company for the month of July: Gross 
earnings, 1894, $159,720.71; 1893, $160,714.63; decrease $993.92. Op· 
erating expenses, 1894, $74,596.34; 1893, $71,399.90; increase, $3,196.-
44. Nei earnings, 1894, $85,124.37; 1893, $89,314.73; decrease, $4,-
190.36. For the ten months ending July 31, 1894: Gross earnings, 
1894, $962,040; 1893, $926,890; increase, $35.150. Operating ex
penses, 1894, $613,543; 1893, $679,294; decrease, $65,751. Net earn
ings, 1894, $348,497; 1893, $247,596; increase, $100,901. 

$ $ 

THE following is a comparative statement of the operations of the 
Worcester Traction Company for the month of August: Gross earn• 
ings, 1894, $33,628.05; 1893, $28,375.71; increase, $5,252.34. Operat
ing expenses, 1894, $17,602.58; 1893, $28,688.47; decrease, $u,085.89. 
Net earnings, 1894, $16,025.47; loss, 1893, $312.76; increase, $16,338.23. 
For the eleven months ending August 31: Gross ear nings,1894,$318,797.-
53; I 893, $308,518.42; increase, $10,279. IL Operating expenses, 1894, 
$2rr ,609.41; 1 893, $239,878.44; decrease, $28,269.03. Net earnings, 
1894, $107,1 88.12; 1893, $68,639.98; increase, $38,548.14. 

$ $ $ 

THE following is a comparative statement of the operations of the 
Columbus (0.) Street Railway Company for the month of August: 
Gross earnings, 1894, $46,593.23; 1893, $49,045.13; decrease, $2,451.90. 
Operating expenses. 1894, $23,106.25; 1893, $26,606.38; decrease, $3,-
500. 13 Net earnings, I 894, $23,486.98; 1893, $22,438.75; increase, $r.-

c. E. LOSS & CO., 
-CENERAL-

RAILWAY CONTRACTORS, 
62 l Pullman Building, Chicago, 

REED tc McKIBBIN, 
GENERAL STREET RAILWAY CONTRACTORS, 

80 Broadway, New York. 

048. 23. For the eight months ending August 31, the company reports: 
Gross earnings, 1894, $362,153.25; 1893, $359,491.17; increase, $2,662.-
08. Operating expenses, 1894, $174.307. r 8; 1893, $225,899.86; decrease, 
$51,592.68. N et earn ings, 1894, $187,846.0 7; 1893, $ 133,591.31; in
crease, $54,254. 76. -----•------
Issue of Trus t Notes by the Brooklyn Heights 

Railway Compa ny. 

Owing to the expense of changes fro m horse to electric power of 
the Brooklyn City Rail way, the Brooklyn Heights Railwa y Co mpany , 
lessees of the Brooklyn City Rai lway, some weeks ago proposed to 
issue trust notes to the a mount of $3,000,000, and these were to be sold 
at a discount of 15 to 20 per cent ., making a tota l d is1:ount of about 
$450,000. Those who opposed the issuing of t hese notes contended 
that the discount was excessi ve, and Counselor J ames C. Church was 
engaged to draw up papers in a n action to res train the issue of $3 ,000, 
ooo collateral trust notes by the Brook lyn Heigh ts Railroad Company, 
and to have the compa ny enjoined fro m disposing of the notes. 

The compa ny became aware of this move a nd resolved t o de feat 
it, and before action was brought found a market for the no tes 
with the New York Guaranty & Inde mnity Compa ny. T his company 
took the whole amount, and its ac t ion of course upset the injunction 
proceedings. 

EDW-ARD E. HIGGINS, 

Expert in Street Railway Values and Economies. 
Havemeyer Building, Cortlandt Street, 

NEW YORK. 

C. J. FIELD, M. E., 
Consulting Engineer. 

Electric Traction. 
Power Transmission. 

Cenerating Stations. 
Central Buildine:, Liberty and West Sts. 

NEW YORK. 

WHITE- CROSBY CO., 
CONTRACTING ENGINEERS. 

Baltimore Office: Equitable Building. 

New York Office: 29 Broadway. 

Chicago Office: "Rookery." 

ORGANIZED, 1888.- INCORPORATE D, 1891. 

WOODBRIDGE & TURNER, 
ENCINEERINC CO. 

ENGINEERS AND CONTRACTORS. 
Electric Railway Construction and Equipment. 

Times Building, 41 Park Row , New York. 

MOTOR AND 
TRAIL CARS. 

New and Second Hand

for Suburban, Electric, 

Dummy and Cable Roads. 

NEW YORK EQUIPMENT CO. 
.___ RAILWAY EQUIPMENT. lf,ir' 

. 15 WALL ST., NEW YORK. 

STATION EQUIPMENT 
AND SUPPLIES. 

G irde r , Tram and T ee 
Rails of a ll weig hts, with 
Chairs, Join ts, Spikes, &c. 

LINE CONSTRUCTION 
MATERIAL WHETHER YOU WISH TO BUY OR SELL, WRI TE U S. 
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The Atlanta Convention 

Promises to be largely attended by Chicago a nd Northwestern 
members and fri ends. The Monon Route has made a rrangeme nts to 
se11 tickets, givi ng members a choice of routes, via Cincin nati and the 
Queen & Crescent Route, passing through the Blue Grass reg ions of 
Kentucky and Lookout Mountain, or via. Louisville a nd the Louisville 
& Nashville Railway, affording an opportunity of explo ring the won
ders of the Mammoth Cave, and passing through Nashville, the capital 
and largest ci ty of Tennessee. Every convenience will be offered 
members to make the trip an enjoyable one. Detailed information 
regarding routes, time of train, tickets and sleeping car accommoda
tions will be cheerfully given by calling on or addressing City Ticket 
Office, the Monon Route, 252 Clark Street, Chicago.*** 

Norfolk & Western Railroad Company. 

SHENANDOAH VALLEY ROUTE. 

The Royal Blue Line & Shenandoah Valley Route will run a special 
train to the Atlanta Convention of the American Street Railway Asso
ciation, leaving New York. October 15, 1894. at 3 P. M., and reaching 
Atlanta at 6 P. M. the next day. 

This train will carry the re presentative men in the street railway 
and supply business. Among those who have declared the ir in tention 
of going on this special train are the following named gentlemen: 

Benj. Norton, president Atlantic Avenue Railroad Company. 
Jas. H. McGraw. STREET RAILWAY JOURNAL. 
E. Peckham, Peckham Motor Truck & Wheel Company. 
Henry C. Payne, president American Street Railway Association. 
P. C. Ackerman, American Electric Company. 
T. E. Crossman, assistant to secretary American Street Railway 

Association. 
E. Martin, vice-president Hamilton Street Rai lway Company. 
C. 0. Baker, Complete Electric Construction Company. 
Wm. J. Richardson, secretary American Street Railway Association. 
Lewis Perrine, Jr.. president Trenton Passenger Railway Com· 

pany, Trenton, N. J. 
E. J. Wessels, Gennett Air Brake Company. 
Geo. F. Porter, secretary National Electric Light Association. 
J. B. Griffith, manager Hamilton Street Railway Company. 
W. J. Clark, General Electric Company. 
Wm. W. Cole , superintendent West Side Railroad Company, El

mira. N. Y. 
H. E. Evans, The Johnson Company. 
J. H. Woodward, Benedict & Burnham Manufacturing Company, 

Waterbury, Conn., and a number of others. 
A spe~al car will be reserved for gentlemen accompanied bv ladies. 
As the time is fast approaching when final arrangements should be 

made by those going to Atlanta, we would be glad to have your order 
to reserve accommodations for your party on this train. 

The railroad fare will be the usual for such occasions, namely, one 
and a third fare for the round trip on the certificate plan, one fare go
ing and one-third of regular rate returning. 

The sleeping car fare will be the regular fare in each direction, or 
$6.oo a berth, New York to Atlanta; $5.50 , Philadelphia to Atlanta; 
$4.50, Baltimore to Atlanta; $4.00, Washington to Atlanta; and double 
these figures for sections. Remittance for the going trip from New 
York, including sleeping car accommodations, one berth a nd meals is 
$34.00; from Philadelphia, $31.00; from Baltimore, $26.20; from Wash
ington, $24.50. 

If you are going, I will be pleased to receive your check at as 
early a date as suits your pleasure. Should you find later that you can
not go, money will be refunded on due notice. 

Yours truly, 
L. J. ELLIS, Eastern Passenger Agent. 

The Lake Shore Route. 

The Lake Shore Route, between Buffalo and Chicago, is cele
brated all over the world as affording the embodiment of luxury in 
travel. Its new Day Coaches are sixty feet in length, and will seat 
fifty-eight people, comfortably. They are fitt -::d with the Gould plat
form and automatic coupler, Westinghouse air brakes and signal, 
heated with steam taken from the locomotive, and at night are bril
liantly lighted with Pintsch gas, for which purpose five elegant bronze 
chandeliers depend from the roof of the car. 

The interior of the coaches is finished in mahogany, highly 
polished and paneled. Each coach has a nice lavatory and toilet. The 
latest models contain separate toilet rooms-one for ladies and one fo r 
gentlemen. The car seats are of the style known as the Mason tilting, 
with high, spring backs and broad seats. They are richly upholstered 
in crimson plush. The windows, which are of p late g lass, a re large, 
a nd each is fitted with a spring-roller curtain, in shade to ble nd with 
the interior finish, and every feature is of the best. 

The Lake Shore operates a most perfect sleeping car service 
between the cities rf Chicago. Cleveland, Buffalo, N ew York and Bos
ton, in connection with the New York Central and Boston & Albany 
Railways. This is not only the direct, best and only double track 
route between the cities mentioned, but the Lake Shore is the only line 
fr o m Chicago conveying passengers into New York City without a 
ferry transfer.*** 

129 Bread St., Philadelphia. 

" Teck " Bond for Rail Join ts. 
" Teck" Splice for Trolley and Feed Wire. 
I ron Poles and Rigid and Adjustable Brackets. 
Overhead Material of all kinds. 
Trolley Poles, Wheels and For ks. 
Station Switches and Switchboards. 
Quick Break Pole Switches. 

THE ACME CABLE GRIP 
IS A NEW I NVENTION WHICII PERIUITS THE 

CR OSSING OF CAR TRACK S AN D OTHER 
CABLES W I THOUT ATTENTION 

F ROlll THE G RIPlUAN, 

No Ac c idents Due to Negligence of the 
Cripman are Possible. 

As soon as a car reaches a junction or crossing. the grip opens automatically, 
releases tts hold and passes the junction or crossing wtthuut any 

attention on t he part or the grlpman. The grip then 
takes hold again automatically. 

IT CAN E AT TACHE D T O AN Y CABLE CAR. 
THE COST OF EltUI P lll ENT I!'! S llIAL I,. 

I T S CON S T R UCT I ON IS SillIP LE, 
I T IS S TRONG A ND DURABLE. 

Address all communications to 
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HUBLEY MFG. CO. 
ENCINEERS, 

MANUFACTURERS AND 

CONTRACTORS. 

RAILWAY, LIGHTING AND POWER. PLANTS. 
. 
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