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THE SYSTEM OF THE BAL TlrtORE & NORTHERN ELECTRIC 
RAILWAY COMPANY 

In the city of Baltimore, which has recently been noted 
for its excellent railway systems, there has been developed 
during the last few years·a fine system of !-uburban electric 
lines, which for construction and equipment rank among 
the best in the couptry. The region to the north of Balti
more, with its transportation systems, is shown in the map 
on page 178, and of these systems that of the Baltimore 
& Northern Electric Railway Company is the subject of 
this article. 

The Baltimore & Northern Electric Railway Company 
is a consolidation of the Falls Road Electric Railway and 

way for additional track between Pikesville and Emory 
Grove. The plans for this work have been made, and it 
is thought that the work will be started at an early date. 
The Emory Grove line extends from Pikesville, one of 
the suburbs of Baltimore, and through the villages of 
Garrison, Owing's Mills, Delight, Reisterstown, Glyndon, 
to the terminus of the line at Emery Grove Camp Grounds, 
now occupied by the Methodists of the State of Mary
land. and consisting of about eighty acres of beautiful 
wooded land. 

Early in 1897 plans were perfected for an independent 

FIG. 1.-POWER STATION OF THE BALTIMORE & NORTHERN ELECTRIC RAILWAY CO. 

the Pikesville, Reisterstown & Emory Grove Railroad. 
The former line was constructed under a charter of the 
first-named company from Charles Street and Lafayette 
Avenue, in the city of Baltimore, to Pikesville, where con
nection was made with the Emory Grove line. The construc
tion of the Pikesvill e, Reisterstown & Emory Grove Road 
was begun in 1894.and was finished in 1895. Thelatterline 
consists of 10½ miles of single track, with fifteen turnouts, 
making a total length of about 12 miles of track. The road 
was laid with 56-lb. T rails on oak and chestnut ties, rest
ing on gravel ballast. Owing to the large excursion busi
ness handled on the road, the company anticipated the 
necessity for a double track, and now owns the right of 

line into the city of Baltimore, so that cars could be oper
ated from Emory Grove to the center of the city, a dis
tance of 21 miles, without change. At this time all pas
sengers were transferred at Pikesville, and were brought 
in from that point by the Baltimore Traction Company, 
now a part of the Baltimore Consolidated Railway. The 
new line now leaves Pikesville about 300 yds. north of its 
old terminus, running over private rights of way nearly its 
entire length to the city line. The main line of the road 
passes through the beautiful section of the country be
tween Pikesvill e and Mount Washington, along which a 
number of projects for developments have already been 
started, and from Mount Washington it crosses the 
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Northern Central Railway by a steel viaduct, and thence 
alongside of the Fall s Road Turnpike into the city. Its 
Arlington branch, wh ich leaves the main line about 1700 
ft. west of Mount \iVashington, extends through the new 
suburb of Aubrey, passing the Gentlemen's Driving Park, 
Pimlico race course to E lectri c Park and West Arling
ton. Its West \Vooclbcrry branch extends from U nion 

FIG. 2.-DOUBLE BRACKET CONSTRUCTION ON CURVE 

Avenue and Fall s Road through \iV ooclberry, thence skirt
ing the northern boundary of Druid Hill Park, where 
large building operations, involving the expenditure of 
$100,000, have now begun. \iVithin the city line it is con
structed in the center of the street along the Fall s Road 
to Lafavcttc Avenue, thence on Lafayette Avenue 
t\\'o blo;ks to Charles Street , where conn ~ction is made 
with the Baltimore City Passenger Railway Company, 
nvcr wh9se line the cars of the Daltimore & Northern 

FIG. 3.-SECTJON OF TRACK ON HIGHWAY 

Electric Railway are operated for 1½ miles furth er to a 
point which is considered the business center of the city. 

The length of the main lin e double track to Pikesville 
is about 9¼ miles. The length of the Pikesville & Em:
ory Grove division is rn½ miles, making a total distance 
from Baltimore to the terminus of about 20 miles. In 
addition to this there is the Arlington Branch , 2 miles of 
double t rack, and the West Woodberry Branch,, about I¼ 
miles double track, not fully completed at present. This 
makes the total length of the line 23½ miles, there being 

1 I miles single track, including turnouts, and 12½ miles 
double track. The total length of track is about 36 miles. 

PO\VER STATION. 

Current is supplied from the company's power house at 
Owing's Mills, and from the plant of the Belt Line Tun
nel, which was built to supply power to the tunnel locomo
tives, hut which sells surplus power to several railway 
companies, among them the Baltimore & Northern. 

T he company's own power house at Owing's Mills con
tains three 220-h.p. Ball & Wood compound engines, 225 

revolutions, each belted to a No. 4 Westinghouse genera
tor. These, with four 180-h.p. return tubular boilers con
stituted the original power plant of the Pikesville, Reisters
town & Emory Grove road. During 1897 Thomas C. 
Basshor & Company installed for the railway company a 
500-h.p. compound condensing Rice & Sargent engine and 
three 200-h.p. return tubular boilers, with the necessary 
pipin g, Knowles condenser, feed pumps, etc. The engine 
is direct connected to a 300-k.w. Westinghouse IO-pole 
generator. The switchhoard was install ed by the Westing
house Company. The stacks, two in number, are 72 ins. 
and 96 ins. in diameter, r espectively, ancl are 75 ft. in 
height , lrnilt of steel and lined with firebrick to a height 
of about TS ft. above the roof. 

Coal is brought to th e power house on the Western 
Marvland Railroad, whose tracks arc about I 5 ft. above 
th e boiler room floor, owing to the natural conformation 
of th e ground. Chutes connect with bins of about 500 
tons capacity. and the coal falls directly from the cars into 
the bins, or on to the boiler room floor, effecting consid
erabl e economy in handling-. 

T he water for the boilers is taken from two purifiers, or 
settling well s, which have been dug- about IS ft. from a 
creek running through tl1e company's propertv. Filtration 
throngh the soil frees the water from silt and vco·etable im
purities. Th e water then is pumped from six wells into 

FIG. 4.-STRAIGHT TRACK CONSTRUCTION OVER OWN RIGHT 
OF WAY . 

a 30,000-gal. wooden tank, 30 ft. above top of power house. 
,All boiler feed pumps can be connected to a .fire system, 
which has four outlets in car barn and four in power house, 
with 2¼-in. hose and nozzles. The employees have a fire 
drill about once a week at irregular intervals, when they 
are expected to man the pipes and makes necessary ar-
rangements for fighting fire. . 

At Owing's Mill power house. there .is also a 50-k.w. 
motor Westinghouse booster, running at 800 revolutions, 
wound for 525 volts. The booster feeders are tapped into 
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the mains at a point midway between A rlington Junction 
and Pikesville (about 6J miles from the power house), and 
feeds this section, 4 miles in length. At the Belt Line 
power house there has been installed a second W esting
housc motor booster 125 k.w., 550 revolutions per minute, 
wound for 265 volts. The feeders from this booster tap 
into the mains at Mount vVashington (a distance of 5¾ 
miles), and feed the section from A rlington back to a 
point near the car barn. The troll ey wire is not cut be
tween the direct feed and the booster feed. 

TRACK AND OVF.RHEAD CONSTRUCTION. 

The roadbed inside the city limits consists of 90-lb . 
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to the ends and sloped off. 'I'he dummy or space between 
the tracks was also fi ll ed with stone to prevent accumu
lation of weeds, and to furni sh a reserve for fillin g in 
any points wh ere the earth in fills, etc. , might settle. 

\\' here the road runs on the county highways, the con
struction consist s of 64-lb. T rails 6 ins. hig h, supported 
on cross tics simi lar to those already described . Broken 
stone was placed under the ti es to a depth of 4 ins., and 
was brought up to within 3 ins. of th e top of the rail. Fine 
stone and stone dust were then filled in to the tops of th e 
rai ls, and sprinkled and roll ed until thoroughly compacted 
by a steam roller. This forn1s an excell ent driveway, the 
rail s offering but sli ght obstacle to th e wh eels of vehicles 
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FIG. 5.-VIEWS OF VIADUCT 

girder rails, supported on Georgia pirie cross ties, measur
uring 6 ins. x 8 ins. x 8 feet. These are bedded on a 
foundation of gravel. As the street through which the 
road passes had never been paved, the railroad company 
was required to furnish new cobble or mosaic pavement 
between tracks and 2 ft. on each side. Th e general con
struction of the roadbed on macadamized and paved 
streets is shown in Figs. 6 and 7, and that on the com
pany's own right o f way in Fig. IO. 

The g reater part of the remaining track was constructed 
o f 60-lb. 41-in. Trails , with six-bolt splice bars, supported 
on ties similar to those used for girder track. The ballast 
consisted of 6 ins. of clean broken stone, 2½ ins. ring, un
der the ties and filled level with the tops of the ties, carried 

turning in and out, and th e construction is much cheaper 
than paved gi rder track. T his style of construction has 
been used to a considerable extent in the vicini ty of Balti
more, and has been en tirely satisfactory to the public and 
to the railway companies. 

On private rights of way the t racks were laid I 3 ft. cen
ter to center, and center pole bracket overh ead const ruc
tion was used. The accompanying vil'.ws give a good 
idea of the different characters of rnadbed. 

All raiJ.c; were supplied by th e Pennsylvania Steel 
"\Vorks . The gi rder rail was section No. 200; the 6-in . T 
rail, section No. 206 (Shanghai), and the 4¼-in. T rail, 
section No. 7. 

On highways and other places where the room was not 
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available, the tracks were set IO ft. center to center, and 
wood pole cross suspension was used. T he poles for all 
the work were long leaf, merchantable quali ty, Georgia 
pine, sawed octagonal , IO ins. in diameter at the top and 
12 ins. at the butt. These were set 6 ft. in the ground in 
cement concrete, which was brought up above the ground 
and coned up to the pole, and fi ni shed with cement mortar, 

A 3 in . or 4 in. bond was used at each joint in o rder not to 
interfere with th e bolts. A tkinson " H orse Shoe" bonds 
anJ \,Vashburn & Moen ''Crown" bonds were employed 
in about equal proportions. 'fhe T rail track was bonded 
with two No. ooo "Crown " bonds 32 ins. long, outside of 
the spli ce bars. Th e use of copper bonds on the ex posed 
T rail was avoided, as the road s in the neighborhood of 

ROL LED MA CA DAM 

FIG. 6.-SECTI ON OF TRACK ON MACADAM STREETS 
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FIG. 7.-SECTION OF TR AC K ON PAVED STREETS 

designed fo r a water shed, which it is thought will lengthen 
the life of the poles materially. 

The cross-suspension work is of the standard type: 
5-16-in. span wires being attached to poles by eye-bolts f 
ins. x 16 ins., cap and cone insulation being used, support
ing a I 5-in . full deep groove ear riveted on to the No. oo 

Baltimore have suffered considerably from the theft of 
coppe1· bonds. T he managers, therefore, have· used No . o 
extra BB galvanized iron and channel pins, triple laced, 
i.e., one piece of wire was used to make three bonds. 

T he section insulators used were manufactured by the 
contractors and consist of a piece of hickory wood about 

FI G. 8.-ENTRANCE CURVES TO CAR HO USE 

hard drawn trolley wire. No solder was used anywhere 
on the troll ey wire. Brackets are made of 2}-in . horizon
tal pipe, 14 ft. long, running through the pole and sup
ported by diagonal struts of 2-in . extra heavy pipe, the 
connections being made by malleable iron castings. Suit
able lugs, as shown in the illustration, carry the span wire 
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2 ft. long with a removable piece on the bottom, which , if 
burned by an arc, can be replaced . Th e trolley wi re is led 
through a small brass casting, which takes the burn at the 
point where the arc is made, thu s preventing the burning 
of the trolley wire. T he anchors were of a new type, de
signed by one of the contractor 's engineers, and are fitt ed 
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FIG. 9.-PLAN OF MAIN CAR HOUSE 

about 2 ft. in length, and to this are attached span-wire 
hangers of the ordinary type. This has proven to be the 
most sati sfactory form of bracket suspension, as it pre
vents the breaking of hanger studs, and cushions to some 
extent the blow of the trolley pole shoul d it ever leave 
the trolley wire . 

The girder rail bonding consisted of two short flexible 
bonds, of No. 0000 capacity, placed under the splice bars. 

at their top with a swiv el, to which th e bridle wires are se
cured . T his prevents the kinking of the trolley wire at 
point of attachment , a common diffi culty with the usu~! 
type of anchor ears. 

T he cost of g irder track, including paving, bonding, and 
overhead work, but exclusive of feeder wire, was approxi
mately $ 2 6,000 per mile of double trac k. T he cost of T 
track, including ballast, bonding and overhead construe-
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tion, but exclu sive of feeder wire, was about $20,000 per 
mile of double track. The cost of Shanghai T ra il was 
about $1000 per mile additional. In addition to the above 
the grading for the line cost about $3000 per mile. 

Th e pike, on which a considerable part of the road was 
built, was narrow and with many sharp bends. In order 
to straighten the roadbed and make it safer for vehicles, 
thus permitting a higher rate of speed to be made, a large 

3 0' ROADBED 

FIG. 10.-SECTION OF TRACK OVER OWN RIGHT OF WAY 

amount of excavating, both earth and rock, has been done . 
Free use was made of drains, large size terra cotta pipe 
being principally employed with masonry headwalls. 
\Valls of masonry were suppli ed where embankments 
might prove dangerous at a later day, owmg to the ac
tion of the weather. 

The road crossings over the T rail track were con
struct ed according to the standard plans of the engineer, 
and consist of 3-in. oak plank laid on I-in . oak strips be
tween and outside the rails, fill ed with broken stone and 
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FIG. 12.-STANDARD CLO SED CAR 

finished with a dressing of fine stone and rammed. These 
were found to be cheaper and more suitable than plank 
sidings. 

The entire construction has been of the most substan
tial quality, to permit high speeds with a minimum danger 
of accident and repair accounts. 

In order to avoid a grade crossing with the Northern 
Central Railroad tracks, and further in order to span a 
small stream and the streets in Mount W ashington,a single 
track steel viaduct about 1400 ft. long was constructed. 
This is one of the most interesting features of the line, and 
is illustrated in the engravings on page 177. T he spans 

over the Northern Central Rai lroad consist of two plate 
g irders 68 ft. long x 5 ft. deep, placed 14 ft. between cen
ters and supported by steel towers. A clear headway of 
22 ft. was required above the top of the steam rails. T he 
remainder of the viaduct consists of plate g irder spans 
varying in leng th between 34 ft. and 40 ft. , supported by 
towers from 17 ft. to 20 ft. center to center. T he founda
tions of the towers are of two classes, one of masonry 
resting on concrete footings, and the other being entirely 
built of concrete with g rani te cap stones. , 

T he viaduct was furni shed by J . G. W hite & Company, 
their sub-contractors, the P hcenix Bridge Company, sup
plying and erecting the steel superstructure. 

FIG. 11.--STANDARD OPEN CAR 

ROLLING STOCK. 
The roll ing stock includes ten double truck open cars,made 

by the A merican Car Company,34-ft. body, 40-ft. bumpers, 
with Bemis double trucks, each equipped with two 50-h.p. 
Westinghouse motors. T hese cars are of the cross seat, 
center aisle type, with "\i\Talkover" rattan covered spring 

FIG . 13.-VIEW IN REPAIR SHOP 

seats. Parcel racks extend the whole length of the cars . 
T here are also five ten-bench single truck open cars, made 
by J ackson & Sharp, mounted on Bemis singl != trucks, 
equipped with two W estinghouse No. 36 motors; four
teen single-truck open cars, made by the Laclede Car 
Company, with center aisles, rattan covered spring cross 
seats, mounted on Peckham 9 A trucks, and equipped with 
two 35-h .p. Westinghouse motors ; five single-truck closed 
Jackson & Sharp cars, mounted on Bemis single 
trucks and equipped with two 40-h.p. Westinghouse 
motors, and ten double-truck closed Laclede Car Com
pany cars, vestibuled, 39 ft. over bumpers, 37 ft. ov~r ves-
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tibule, di vided into passenger compartment, I 7 ft. 6 ins., 
and smoking compartment, 10 ft. long. T wo of the latter 
cars utilize the smoking compartment as uaggage room. 
T here arc six seats on each side of passeng er compart
ment, and three on each side of smoking compartment. 
The scats are of I Jale & K ilburn " \Valkover" type, 34 ins. 
long, 15 ins. wide, leav ing a 21-in . aisle. T he seats a re 
placed 30 ins. center to center, and a re provided with 
foo t rest rail s. Each car is fit ted with eigh t lights in in
terior, with headlight and rear platform light. T he width 
of car over all is 8 ft. 4 ins. 

In addition the company has a parlor 
car of the same general style and dimen
sions as the last mentioned, but furni shed 
with velvet carpet, silk window hangings , 
rattan easy chairs, eight removable side 
tables, similar to Pullman tables, twent y 
lights, buffet, etc . Th is car has proved 
very popular, being t he fi rst of such cars 
introduced in Baltimore. A ll closed cars 
are heated with \Vhittingham electric 
heaters. 

CAR HOUSES A N D REPAI R SHOPS 

The main car house is illustrated on 
page 179, and is 267 ft. by So ft. in interior , 
with general offices and conductors' room 
in the ex tension . T he building has brick 
wall s, steel colt1mns and steel roof trusses, 
the roof being covered with corrugated 
galvanized iron . A small space is reserved 
fo r slight repairs, the principal repairs being made at the 
barn at O wing 's Mills. F ire protection is afforded by a 
10,000-gal. wooden tank 40 ft. above th e ground, fed by 
electric pumps, and the building is piped and supplied with 
hose and nozzles at convenient points. 

The repair shop is in the Owing's Mill s car house,ancl is 
equipped with the usual complement of tools, including 
a_.Iathe, <,frill press, shaper, emery wh eel, buffer, novelty 
wdc5c1' .... Wcir ker; \-vheer grinder and other tools, all driven 
by motors. A paint shop and carpenter shop are accessory 
to the main repair shop. . 

In lifting car bodies from trucks, or in lifting bodies and 
trucks from wheel axl es, a very simple car hoist is used. 
It consists of four differential pull eys attached to stub 
posts, and the pulleys are hooked to two rail s, which pass 
under th e bodies. 

CONTRACT ORS AND ENGINEERS. 

George R. \ Vebb, vice-presicl_ent and general manager 
of the road, conceived the proj ect of thi s through line five 
or six years ago, and the resulting rail road system is due 
very largely to his foresight and energy. 

The whole contract for roadbed, overhead wires, feeders, 
approaches, trestl es, etc., was given to J. G. W hite & Com
pany, of New York and Baltimore. 

T he surveys and plans were prepared by D. B. Banks, 
consulting engineer, who supervised the construction of 
the work. 

The P ost O ffice authoriti es at London, E ngland, have 
put into service an electric motor van for conveying the 
mails between the General Post O ffice and the W est Cen
tral, W estern and Paddington district offi ces. T he van 
was provided by the L ondon E lectr ical Cab Company, 
Ltd. 

It is stated that the Consolidated T raction Company. of 
J ersey City, has decided to issue transfers to all its differ
ent lines at intersecting points. 

A Freak Accident 

T he maxim that it is the uncxpcckd which always hap
pens is as well exemplifi ed in street rail way operation as 
in any other li ne of activity. A n example of thi s occurred 
recently in New York . A 10-ft. length of ¾-in . gas pipe 
insinuated itself in a peculiar mann er into the anatomy 
of a g rip car of the Third Avenue J{ai lway Company, of 
this city a short tim e ago, and the locati< >11 fin ally reached, 
is shown in th e accompanying illustration . 

lt seems that some workmen on a neighboring track 

PECULIAR ACCIDE NT IN NEW YO RK 

aft er using the pipe laid it on the paving just outside of 
th e cable track. '1 he gripman did not notice it, but when 
the car had nearly passed over it, by some means or other 
the encl became raised up and caught in the rear fender, 
the latter being low and hung just in front of the wheel. 
The front encl of the pipe was held rig idly against the pav
ing, and th e other encl curved up, passing bet\\' een the encl 
of the platform sill and the sill of the car, on th rough the 
fl oor, th rough the encl of th e seat , and out at the rear encl 
of the car. It took with it the encl panel, as shown, and 
when the car was stopped, was found extending about 18 
ins. over the rear platform . F ortunately, no one was 
standing in its way, and no one was hurt. The g ripman 
did not know of the accident until told of it by the con
ductor, \\'ho was much startl ed by the appearance of the 
piping through the floor of the car. 

T he white color of the pipe in the engraving helps to 
disting ui sh it from the extension bars of th e truck and 
other parts of the car. 

As has been stated, it usually happens that the choice of 
fu el is a matter of location, I.mt in cit ies where Sl'. \' eral 
competing grades of coal come to rnarkd, it wvuld prob
ably pay to have expert t l'.sts made to determine what 
g rade of coal and what mix ture is most economical for the 
work.- From report of committee , St. Louis Convention , 
1896. 

----•••----
If I had asked a street rail road man the same question 

he would have promptly and correctly answered ( even if 
he did not know and had to guess) that the bevel on a car 
wheel was fo r the purpose of centering the ca r on the 
track, providing a means fo r a lagging wheel to catch up 
again, and maintaining the axles of the car at ri ght ang les 
with the rail of t rack-From report of committee, St. 
L ouis Convention , 1896. 
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Shops of the Nassau Electric Railroad Company 
of Brooklyn 

BY ]AMES F. HOBART, M. E. 

The machine, blacksmith and carpenter departments of 
these shops were almost completely destroyed by fire on 
the morning of Sept. 3, last. The buildings have been re
built, but not quite all the tools have yet been placed in po
sition, and the overhead hoists, and the heating (hot air) 
conduits are not yet quite in place. 

The old shops had iron roofs, the trusses being of arch
itectural steel shapes, and covered with corrugated iron. 
That this kind of a roof was not desirable for car shops, 
the Nassau people found to their sorrow,- nor could 
the fire be got at through the iron roof until it fell in, and 
the work of clearing away the debris was made slow and 
costly by the tangled steel beams. It was necessary to cut 
the rivets before a large portion of the truss work could 
be torn apart, and, taken as a whole, the steel roof has 
proved a costly investment for the Nassau Company. 

It is needless to state that the reconstructed shops do 
not have steel or iron roofs. The buildings are covered 
with the regulation timber truss roofs, with spruce ribs, 
over which matched stuff is placed and covered with 
sheathing felt in the regular orthodox manner. This roof 

FIG. 1.-PITS AND METHOD OF RAISING CARS 

will burn if it gets on fire, but the firemen can at least cut 
holes in it in order to get at the fire within, something they 
could not do with the former construction. 

The four pits have been enlarged to comfortably handle 
three cars each. Each pit is lighted by twenty incandes
cent lamps. A narrow-gage track~is laid in the concrete, 
which forms the floor of each pit, .. and a car carrying the 
lifting jack is fitted to the track in such a manner that the 
jack can be given the necessary lateral motion to enable 
it to reach the centre of gravity of both front and rear mo
tor axles. 

The overhead hoisting apparatus is very simple as well 
as inexpensive. Three continuous lines of 8-in. steel I 
beams are placed over each pit, and fitted with trolleys, to 
which 3000 lb. Harrington hoists are suspended by means 
of long strap-links of bar-iron. Two of these hoists are 
placed on each outside I beam, and are attached to the cor
ners of the car. The hoist on the central I beam is used 
for raising wheels off of the pit, taking out motors, and 
for all other work that so frequently comes along. 

The pits are heated, four 6-in. hot-air pipes being led 
into each pit from the hot-air heating system of the shop. 
Instead of the brick tight walls, so usually found at 
the sides of pits, the entire space under the floor, for a 
considerable distance on each side, has been cleared out 
and made available for man and material to handle and be 

handled in, making it possible for quite a number of men 
to work in the pits at the same time, and get around and 
past each other without delaying the work by getting in 
each other's way. 

The several lines of steel I beams overhead, above de
scribed, all terminate in an overhead transfer carriage 

FIG. 2.-A CORNER IN THE MACHINE SHOP 

whereby any or each of the several trolleys can be carried 
while loaded, from one pit to another, or to a great many 
other parts of the shop which are reached by other lines 
of single steel overhead I beams and trolleys with hoists 
attached. 

At the 100-ton wheel press, one of the lines leading from 
the pit transfer has its transfer in the radial length of I 
beam, which is pivoted on the track end, the other end be
ing mounted on a small trolley made to travel in the arc of 
a circle upon another I beam placed crosswise overhead, 
to which the radial beam is directly attached by means 
of the trolley mentioned. Another circular beam, and 
another transverse trolley support the I beam in about 
the middle of its 16-ft. length. 

A novel method of supporting the wooden trusses was 
adopted. Outside of the building, at places where the old 
walls had fallen, pilasters were built to sustain the ends 
of the trusses, which were built right into the walls, stones 
being placed in the wall to receive them. Inside, a tim
ber was set under the truss, and framed into it, also bolted 
to the brick-work, with large star washers outside. Where 
the old walls were standing, and the steel posts remained 

FIG. 3.-LATHE FOR BORING BEARINGS 

built into the walls, the end of the truss was placed on 
top of the steel built-up post, and the wooden post car
ried down nearly to the ground and bolted through, as 
described, another section of wood being used on the 
other side of the wall, instead of the star washers. The en-
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tire shop is electrically driven from the rai lway circuit, a 
100-k.w. motor being used for the main drive, and a num
ber of smaller motors are scattered through the shop, 
which is h eated by a hot-air system, a fan and enclosed 
heating coils being used, the hot air being delivered 
through frequent openings near the top of the walls of the 
shop. 

The shop is lighted by monitors built in the roofs, 
the section of roof (there are two sections) furthest 
from the vertical windows in the walls being furnished 
with a higher monitor than the section of roof nearest 
to the side-wall windows. In addition to the above, a 
great number of circular overhead bright metal refl ectors 
are scattered through the shop, suspended from above, 
and each reflector carries ten incandescent lamps, which 
as placed, throw their light directly down upon the work. 
Several clusters of these lamps may be seen in the picture 
of the carpenter's shop. 

An air-pump is being set up, from which air under 75 
lbs. pressure is to be distributed around the shop, and 
used for blowing out commutators, and for all other work, 
including the blowing of the shop whistle, that air is now 
found to so readily lend itself to do. 

A Fox lathe has just been set up for the special pur
pose of boring all the solid bearings used on the cars. A 
finer hob jaw has been made, to be used for driving the 
tool, so that the small cuts will be taken through the bab
bitt. By the use of a two-jawed chuck on the spindle of 
this lathe, it is expected that a box can be bored very 
quickly and in good shape. At the time of my visit they 
were having trouble with the lathe by its boring larger 
at one encl than at the other. Probably after better means 
for holding the box have been secured, there will be no 
trouble of any kind, but with a long box held at one end 
by a pair of light chuck jaws, there will always be more 
or less trouble in getting a straight box, because the outer 
end will dodge and spring away from the tool to a certain 
extent, making the bore smallest at the end furthes t from 
the chuck. 

FIG. 4.-THE. BLACKSMITH SHOP 

The· armature room has been rebuilt with h eavy brick 
walls between it and the rest of the shop. These walls are 
carried up above the roof, which is entirely cut off in that 
manner from the rest of the building. This action on the 
part of the company seems to be pretty good proof that 
they considered the origin of the recent fire to have been 
in the armature room. About all the work in the armature 
room is done on the piece-work system. A motor for 
driving power coil-winders has recently been put in and a 
couple of these machines are already connected thereto. 

I noticed a novel manner of disposing of the old 100-

k.w. motor which formerly drove the shop. It was pretty 

badly used up by the fire-in fact, only three of the larger 
machine tools were thought worth being kept-and the 
heavy pieces of the motor were utilized as jumping blocks 
in the blacksmith shop. The pole-pieces were let into 
tuc ground, one close to each anvil, and so placed that the 
top of the concrete floor came just flush with them. The 
heavy yoke served another forge, and the base was placed 
at still another. 
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FIG. 5.-THE WOOD-WORKING SHOP 

There are six forges in the smithy, all the forges being 
made of single sections of old steam boiler shells, holes 
being chipped fo r the air pipes, the tuyere trap, etc. The 
smithy 1s a1so titted with a motor which drives the blower, 
also a Daudry hammer, 1-in. x 5-in. shear, and a drill press, 
thus making it unnecessary for the smiths to run to the 
machine shop occasionally. There are two pits near the 
tools above described, where new cars are set up and old 
ones overhauled, and the tools come in very handy there 
for small jobs that are constantly coming up. 

1\vo car sheds were formerly maintamed at the shops, 
but one of the sheds has been converted into a wood-shop, 
and the space under the floor excavated deep enough to 
allow all the shafting to be placed under the floor, thus 
leaving everything clear overhead. A car track runs 
through this shop, and a small push car is to be made 
,v1th the bearings inside the wheels, so that there will be 
no projection beyond the wheels, and the car can pass 
lumber piled close up to the very edge of the track. 

The wood-shop, and, in fact, all parts of the shop, are 
separated from the main erecting room and from each 
other by means of heavy fire doors, which are all well 
mounted on Coburn trucks, and therefore slide very easily. 
These doors are tinned both sides, and are weighted so as 
to be self-closing. Each door is also fitted with a box 
clip, where by moving a thumb-lever, the door may be 
held open if desired, but each of these levers (one to each 
door) is fitt ed with a thermostat, which, whenever the 
temperature rises on account of a fire, will drop the thumb 
latch and allow the door to close automatically. 

A wheel grinder is being erected in an adjoining build
ing, and after this machine is in position, two men can run 
a car up to the machine and center one of the axld with
out removing the truck from the car. The wheels can be 
ground and the car removed in about two hours, with only 
the services of the two men mentioned above. 

I noted a very simple and effective rig for testing the 
motors and fields for grounds, short circuits and other 
railway motor ailments. The assistant master mechanic 
has built himself an office close to the pits, and a volt
meter and an ampere meter are permanently located in 
thisoffice. Cables are provided long enough to reach to any 
part of the pits, and these cables, or flexible wires, arc 
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wound upon drums or spools just outside the office. A set 
of ring contacts and a pair of brushes to each reel enable 
connection to be had with the instruments when the wire 
is either all off or all on or partly on the reels. The volt
meter connection is common flexible lamp cord, while the 
wires fro m the ampere-meter are large enough to carry 75 
amps.without trouble. In order to properly control the cur
rent sent through the test wires above descriLed, a water 
rheostatisset up on top of the office. A 30-gal. barrel forms 
the tank, and a pair of old brass bearings serve as elec
trodes. Salt is used to secure the proper degree of con
ductivity, and the assistant foreman jokingly alluded to a 
little experience he had when setting up the rheostat. He 
first tried rock salt, and put it in by the quart, without ob
taining a proper degree of conductivity in the water. He 

FIG. 6.-SECTION OF SAND CAR 

then invested in a nickel's worth of table salt at the nearest 
grocery, and soon found that he could put this in by the 
teaspoonful, instead of by the quart, as he did with the 
rock salt. 

A cord nms up through the top of the office and over 
a pulley, suspending one of the bearings, and enabling 
them to be brought together or separated at will to pass 
the desired number of amperes. In testing, the assistant 
master mechanic sits in his office and watches the ammete1 
and volt-meter, with his hand on the rheostat cord, while 
one of the workmen makes the required contacts at th t 
motor which is undergoing the test. 

Another neat little electri c "kink" is on exhibition in 
the office. The Nassau road has a telephone exchange of 
its own, and it is frequently necessary to call up the night 
watchman in the shop. A time clock has to be registered 
alternately by the watchmen, every two-and-a-half minutes 
and therefore the watchmen have not much time to watch 
the telephone. A gong is set up in the middle of the shop, 
and by pushing a button the M. M. can summon any 
head workman he wants by means of a code of signals, as 
is often necessary when a car comes in for hurried light 
repairs. When the telephone bell rings, it drops an an
nunciator, so the watchman can see that he has been 
called. The annunciator flap, when it falls, closes the cir
cuit of the shop gong (nights only) and that bell rings 
steadily until the watchman responds and resets the an
nunciator and answers the telephone . 

The equipment of the machine shop includes the fol
lowing tools, all furnished by the Prentiss T ool & Supply 
Company: Watson & Stillman 100-ton wheel press; 18-
ft. bed lathe, with 46-in. swing, for turning out axles; 6-ft. 
Pond. lathe, with 20-in. swing; 6-ft. lathe, with 21-in. 
swing; 12-ft. lathe, with 24-in. swing; 3-ft. 6-in. Fox lathe, 
with 14-in . swing ; 10-ft. lathe, with 21-in. swing ; 4-ft. 
lathe ; 24-in. drill press; two 20-in. drill presses ; 7-in. 
speed lathe; 36-in. wheel borer; a ¼ to ½ in. Brown bolt 
cutter; 18-in shaper; Frasse hack saw. 

The eq1 1ipment of the armature room includes four 
field-winding lathes, built by the company's own works, 
and one band-wire winding lathe. 

The equipment of the blacksmith shop comprises one 
Beaudry 3-ton steam hammer; one Watson & Stillman 

100-ton wheel press; one 24-in. drill and one combina
tion shearing and punching machine. 

The equipment of the wood-working department com
prises one rabbitter, two mortisers, one variety machine; 
one wood-turning lathe, one peining machine, one four
sided molder, two planers, one rippling saw, one cross
cut saw, one band saw, mostly supplied by H. D. Smith; 
one Clement ripping saw, witn adjustable table; one Fay 
hollow tool mortiser. 

Fig. 6 shows an ingenious sand car employed by the 
company for sanding its tracks. The sand is kept agitated 
by a set of wheels on a horizontal shaft, worked by a 
platform lever, as shown. The supply of sand deposited 
on the track is regulated by the revolving bucket wheel, 
driven by a sprocket chain from the motor ax le, as sho,vn. 
This stops entirely the flow of sand when the car is sta
tionary, and increases it in proportion to the speed of the 
car. 

----◄••-----
.hlectric Railway Motors 

BY G1w. T. HANCHETT. 

I 
Vlll. - Co111111utato1s and Brusll Holders. 

Even after the advent of the carbon brush the commu-
, tator and brush holder remain one of the most difficult 

parts of railway motor construction . Railway armatures 
of necessity operate with fix ed brushes, for even if means 
for adjusting their angular position were provided, it 
would not be possible to manipulate them when the motor 
\\'as operatmg, and at such times only is any benefit to be 
derived therefrom. The rapidly varying load on the rail
way motor is always shifting the line of sparkless commu
tation, and even though good design may reduce the shift
ing to a n1inimum, the conditions are very conducive to 
sparking. Dust and grit, which are always in close prox
imity, do not help matters, and brush holders and com
mutators must be built to stand this severe sGrvice .. 

Considering first the commutator, it is obvious that un
der these adverse conditions it should not be handicapped 
by poor material. Cast, or even tempered, copper is not 
to be recommended for this purpose. Drawn or drop 
forged copper are the only suitable materials. Regarding 
insulated segments, continuous strips of mica are to be rec
ommended. Built up mica segments are not suitable, for 
they harbor conducting particles and frequently start a 
bridge between two bars, which results in the destruction 
of the two coils connected between them. It is surpris
ing how a thin film of copper or carbon dust, scarcely 
equivalent to a No. 40 wire in circular milage, will suffice 
to burn out bobbins of No. 10 or even larger wires. The 
reason for this probably lies in the fact that the spurious 
conductor is exceedingly short, and being connected at 
either end with a massive copper commutator bar, the 
heat which is generated in it is rapidly conclncted away, 

FIG, 1.-COMMUTATOR WITH EXCESSIVELY THICK SEGMENTS 

and even should the bridging film be deflagrated, an arc 
would be established between the bars, which would be 
sufficient to destroy the coils connected between them. 

The mica which is commonly used in commutators is 
of two kinds, namely, amber and India mica. Of these 
the India mica is best, electrically considered, but amber 
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mica has advantages. that renders it more suitabl e. A 
mechanical considera tion enters here. T he commutator 
should wear down evenly,the segment as fast as the copper . 
The copper is subjected to an electri cal g nawing action 
due to small sparks as well as simple wear. If the mi ca 
segments are made too thick , the bar will wear faster than 
the mica, g·iving the commutator an appearance like that 
shown in F ig. r. T his difficul ty once star ted wi ll develop 
rapi dly,for the more the mica segment protrudes ,the g reat
er will be the sparking action at the bars. Commutators in 
whi ch the mica segments are too thick come into the repair 
shop a g rayish black color, and on running the fingers 
over the surface, the protruding mica segment s are readily 

buil t of amber mica can readily be turned clear across it s 
face with a single sharpening of the turnin g tool, Gut in 
the case of commutators buil t with India mica , the tough
est tools lose their edge at almost the fi rst turn of the 
lathe. 

Built up segments have a converse and equally ob
jectionable fault. They are too soft and wear clown faster 
than the copper, creating depressions in the commutator , 
which are easily fill ed with carbon dust , inviti ng a short 
circuit. Thi s wear is well depicted in F ig. 3. Buil t up seg
ments also are liabl e to break apart with heat , so that a 
small piece wi ll become brittl e and drop out of the space be
tween the bars, as shown in F ig. 4, leav ing a hollow, which 

FIG . 2.- HOW THE ACTION 
BEGINS 

FIG. 3.-SHOWING WEAR WHEN SEGMENTS 
ARE TOO SOFT OR TOO THIN 

FIG 4.-SHOWING WEAR OF SOFT 
BUILT-UP SEGMENTS 
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FIG. 5.-EFFE.CT OF NEGLE.CT OF 
THE BRUSHES 

FIG. 6.- MODERN METHOD OF BIND
ING COMMUTATORS 

FIG. 10.- UNDER-CUT COMM UTATOR 
BAR 

fe lt. O ften the segments protrude 1-32 in. or more. The 
g nawing action usually starts at the edge of the bar and 
works down beside the segment , as shown in F ig. 2. A 
short time suffi ces to wear down the intervening copper 
between, and the damage is done. 

Modern railway commutators require a segment at least 
r-32 in. thick. If this be made of amber mica, it will 
wear down with th e commutator fa irly evenly, but in order 
to secure equally even wear with India mica the segment 
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immediately becomes a receptacle for carbon dust and 
copper . 

T he carbon brushes which bear on a railway commuta
tor shoul d be frequentl y trimmed and squared. F ailure 
to_ do th is results in a bar worn as shown in F ig. 5, and 
this curve becomes so concave that it is almost impossiLle 
to fi t a brush to it ; moreover, if the commutator wears 
evenly it will last longer. Commutator segment s shoul d 
be worn down to within about ½ in . of their wearing depth 
before they are removed. It does not pay to go closer, as 
one of tl~e bars might become completely worn throug h, 
and possibly cause a short circuit, which would call for a 
new winding as well as a new commutator. It is plain 
that as the commutator wears away th e angular breadth of 
the bar becomes less, and a brush which at first bridged 
1½ segments mig ht easily bridge 2½ or more. In this way 
the commutated bobbin would be held under the brush 

FIG . 7-VULCABESTON COLLAR TO 
INTERRUPT ARCS 

FIG. 8.-EXTENDED MICAN ITE COLLAR TO 
INTERRUPT ARCS 

FIG. 11.-GAGE FOR 
MICA SEG MENTS 

must be thinner, about .02 5 in . or .02 in., and either of 
these latter widths of segment are too easily bridged by 
carbon and copper dust. N ecessity demands that I ndia 
mica segments to g ive best mechanical results must be 
thinner than is good practice electrically, and th erefore 
rail way commutators built with India mica almost invari
ably have the faults just rehearsed. 

The toughness of India mica is full y appreciated by 
those who have to turn up commutators. A commutator 

too long , and the sparking di ffi culties, which are severe 
enough in any case, would be enhanced. A s the commu
tator \\' ears away th e width of the brush should be pro
portionately altered, and especiall y is thi s true with deep 
commutators. 

A popular way to build commutator bars is shown in 
Fig. 5, illustrating- the double bevel employed on the 
\ V. P. 50 machine. T hese bars will wear until they break 
through on the oth er side, but th e pressure on the encl 
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collar may cause them to buckle or shift before their use
ful life is ended. The preferred form of bar to-day is 
shown in Fig. 6, and is now almost universally adopted. 
The grips hold this bar just as firmly at the end of its 
life as in the beginning. 

A common way to build a commutator sleeve was once 
to have a large threaded collar, concentri c with the shaft, 
pressing the beveled collar against the bars, but the pre
ferred practice now is to draw the collar into position by 
means of six or eight cap screws suitably spaced about the 
encl of the commutator. T his latter method will prevent 
one section of the commutator being tightened to the ex- . 
clusion of the others. 

It takes very little to provoke an arc on a railway motor 
commutator, and consequently extraordinary precautions 
have to be taken to prevent an arc being established be-

FIG. 9,-PROTECTING CORD INSULATION WITH ASBESTOS 

tween the commutator segments and the iron shell sup
porting them, for the latter is one of the terminals of the 
motor. A popular method is to screw a vulcabeston collar 
on to the end of the commutator, as shown in Fig. 7, thus 
preventing the formation of arcs from the surface of the 
bar to the iron shell , except by a circuitous path . 

A nother method is to extend the mica collar, as shown 
in Fig. 8. This forms an effective fence to prevent the arc 
from jumping to the iron, but is not mechanically so well 
adapted to rough handling. \,\Tith double bevel bars, the 
surfaces of which come flush with the encl collar, it is fre
quently good practice to wind a shellacecl string protected 
with asbestos over the collar, as shown in Fig. 9. This 
method is not so effective but it can be appl ied to many 
existing motors where other means are not easily ap
plied. 

It is customary to line that part of the casing adjacent 
to th e brushes with sheets of insulated material , preferably 
vulcabeston or asbestos, to prevent damage or grounding 
from the flaring arcs that sometimes occur at the brushes. 
These arcs are frequently clue to weak fields, and often do 
a great deal of damage to the adjacent parts, especiall y to 
canvas-covered heads . For this reason commutator bars 
with lugs extending upwardly to the diameter of the ar
mature, as shmvn in Fig. 8, are to be recommended. It 
will be readily seen that the surface of the armature adja
cent to the brushes is of the same potential, and therefore 
destructive arcs will not find a circuit in the immediate vi
cinity. 

This practice demands a drop-forged copper commu
tator bar. Where drawn copper bars are used, it is cus
tomary to undercut them, as shown in Fig. IO. This 
makes a lug for the wire and enables the winder to con
nect up neatly, but unfortunately it demands a more or 
less combustible head next to the commutator. 

In assembling commutators a good method is to take 
the prepared bars and stack them along the bench to
gether with the segments which are to go between them. 
These segments consist of slips of mica, which are gaged 
by means of a tool shown in Fig. I I. A sufficient number 
of slips are selected from a pile and inserted in a slot in a 

gage until a certain predetermined tightness is attained. 
This forms a segment. 

All railway brush holders are almost identical in prin
ciple. They consist of a brass casting provided with suit
able lugs for the connecting wires and a rectangular tube, 
which is radial to the commutator and in which a single 
block of carbon rests. A spring-impelled finger presses 
the carbon against the commutator, and the holder is so 
designed that the pressure shall be practically constant 
throughout the life of the brush. 

There are two methods which have been employed for 
supporting brushes. O ne is to employ a protruding stick 
or rod of insulating material, on which the brush holder is 
mounted. With the W. P. motors these were small sticks 
of wood let into mortises in the lower half of the case at 
diametrically opposite position on the commutator. In 
the Westinghouse armatures ,the insulating support is se
cured by the upper half of the case. 

A method which is now finding favor is to fasten the 
brush holder to a vulcabeston board, which is concentric 
to the commutator, and serves to separate the brushes 
from the armature head. This board is fast ened to lugs_ 
cast in the upper half of the motor casing. Wood is some
times used instead of vulcabeston for this purpose. 

Methods of Determining the Resistance of the 
Railway Ji'eeder Circuits and the Ground . v 

Return Losses ~ 1 

ALnE:RT B. HERRICK. 
t l J- / 

.j 

I notice in the March issue of the STREET R AILWAY 
J ouRNAL an article by S. F. Jeter on a method of deter
mining the resistance of the railway feeder circuits and 
the ground return losses, but the method described re
quires a pressure wire . In determining these losses and 
resistances for railroads, I have of necessity devised a 
number of methods for making these determinations with
out a pressure wire, and they may be of interest to others in 
making these tests. 

The method separates the resistance of the line return 
from that of the ground return, or determines the resist-
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FIG. 1 

ance of these two circuits together; the former method 
is applicable where there are line circuit breakers on the 
line and no cars operating on either section terminating 
at these breakers. The water rheostat referred to can 
br readily made out of an oil barrel with the head knocked 
out, and with slats placed across to prevent the two iron 
plates,which are t in. thick, 16 ins. across and 24 ins. long, 
from touching. The barrel is then filled about three• 
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quarters full with water. T his rheostat can be carried on 
the front platform of the car and the instruments ar
ranged conveniently inside, and connections made as 
shown in Fig. I. 

There are several little wrinkles the knowledge of 
which will assist in obtaining good results from water 
rheostats; one is th e use of bi-carbonate of soda to reduce 
the resistance of the rheostat . T his gives better results 
as to the constancy of current flowing through the re
sistance than salt or sulphuric acid. The current should 
flow through the rheostat t ill the water is well warmed 
up and near the boiling point, when the current will be
come nearly constant . \ Vhen the rheostat is constructed 
as above, it will pass approximately 200 amps. at 500 

volts . 
In order to make these determinations without any 

pressure wire, the car can be stopped within a car's 
length of a line circuit breaker, and a hook placed over 
the troll ey B,as shown in Fig. I. T his circuit is th en carri ed 
through a voltmeter to the trolley connection of the car; in 
most car wiring the fuse box will be the easiest place to tap 
this circuit. T his trolley connection is th en carri ed 
through the rheostat and there connected to the ground 
terminal on the motors. It can be readily seen that when 
the current flows from the trolley to the g round, the dif
ferenceof potential between the troll ey wheel A and the idle 
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FIG. 2 

troll ey wire B, Fig . 1 , is the loss of potential clue to the 
resistance of the feeder and th e trolley wire through which 
the water rheostat is fed, the idle trolley wire B acting 
as a pressure wire, and th e lost volt s in the copper system 
will be read on voltmeter C. Voltmeter D will read the 
drop on the rheostat, and th e instantaneous reading .of C 
plus D subtracted from the station voltage, will g ive the 
ground return drop in volts. Now, if voltmeter C is con
nected from B to F, as shown by cl,,tted lines, and the 
switch G, is opened, then the station pressure is read. It 
is well to have only one unit operating on this test, and 
th e station pressure with no load and full load , can be 
maintained at a constant pressure by the switchboard at
tendants. T he voltmeter C should be left connected long 
enough from B to F to get the maximum rise of voltage 
and the actual station pressure. 

The trolley pole can now be swun g aroun d, the 
pressure wire brought to the idle trolley wire, and the re
sistance of the circuit B, terminating at thi s point, can be 
determined in the same way. 

If the station pressure cannot be maintained constant 
for the change of load, when the water rheostat is thrown 
in, the ground return drop can be read directly in this 
way : O pen the feeder switch es supplying that section 
used as a pressure wire and ground one of the feeder ter-

minals of the switch to the ground bus terminal in the 
stat ion . T his can be clone with a fuse wire or with a light 
link in series with th e ground wire, so that it will blow 
without any damage if any misconnection is made on the 
line. 

In Fig. 2 the above connections will be seen, and if the 
load is thrown on again by means of th e water rheostat, 
the pressure between F and A will be the ground return 
loss in volts, which will in thi s way be measured, inde
pendent of the station pressure. By prearranging a reg
ular programme between th e switchboard attendant and 
yourself, these tests can be easily carried out , and by mak
ing and breaking the circuit at the rheostat by means of 
swit ch G, signals can be sent to the station which can be 
read from the movement of the ammeter hand. 

A test sheet which will help to show the application of 
these determinations, three circuit breakers on the line, is 
given below : 
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The ground return circuit where the earth is used as a 
partia l return is affected by many conditions. T he mois
ture in th e earth , the character of sub-soil , the charact er 
of earth in which the rail is laid and the volume of current 
flow , all affect th e _resistance of this return circuit. Dry 
clay is the poorest condu ctor, sand next , and loam the 
best. If wat er underlies th e soil , the resistance of the 
earth return fa ll s fa st as the current volume increases. In 
dry weat her the ra ils and th e soil immediately surround
ing the ra il s will be found moist where water underlies the 
track bed. A roadway through salt marsh meadows has 
th e lowest ground return resistance that I have meas
ured. T his resistance was not changed on breakin g the 
electrical connection of the rail s between the test car and 
the station, and as th ere were no adjacent water main s to 
act as an auxiliary, the low resistance must have been due 
to the . character of th e soil and th e presence of the salt 
water. T he worst ground return that I have found is 
where a th in layer of clay on which the road was built had 
bed-rock underneath . U nder th ese conditions where 
the track was dead, it required several minutes for the 
electromotive force to be applied to this ground until 
sufficient current flow ed to break clown the normal ground 
resistance. It will be noticed when the ammeter is read , 
and the volts divided by the ampere reading gives also 
the electrical resistance of the circuit under measure
ment. 

It is sometimes important to discover the line and 
ground return losses at the end of the line where the above 
method cann ot be used, such as at the encl of th e road 
½here data is required for road extensions. 

With a double trolley road I have used the 
method shown in Fig. 3. ·open all cross connections be
tween the two trolleys A and B to a point back of th e 
fi rst line circuit breaker C, and in thi s way obtain a press
ure wire from the station ; the measurements are carried 
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out in the same way as indicated in F ig. i, using the iso
lated t rolley B as a pressure wire. 

Another determination, and a very important one, can 
be made when the question of electrolysis is at issue, and 
a railway manager wishes to determine how much current 
is carried through a parall el water pipe system, how 
much is carri ed th rough the rails of the railway back to 
the station, and also to discover whether the bonding is 
poor in track sections. 

A number of methods have been described in the past 
to make these determinations on individual bonds, or 

A 

Slri:d Ry.J ournal 

FIG. 3 

where several adjacent bonds are under test. O ne method 
is to run a car wi th spec ially designed contact bru shes over 
the rail joints, but the very presence of the ca r at this point 
will cause the splice plate to form a connection bridging 
the bad bond , though the joint will open aft er th e car has 
passed. 

A g reat many figures have been published on the re
sistance of ind ividual bonds, and th ese have been carri ed to 
six places of dec imals; in some, the current of I ooo amps. 
has been passed through these joints, and again th e ele
\'at ion of temperature has been designated as " warm" 
and "very warm." Such information does not convey to 

A 

F B 

FIG. 4 

the practical man any ideas which can be applied to his 
track conditions, and the only determinations of any value 
are those made on the track and water pipe returns them
selves under the actual conditions of operation. 

In Fig. 4 the rheostat is left in the same connection at 
the point B, and feeder A should be grounded with a 
heavy fuse . · If at the point C on the rail, we connect an 
ammeter between the rail and the trolley E, a metallic re
turn will have been substituted fo r the g round return. The 
drop between the points F and B will then be due to the 

current passing from the car to the end of the section 
through the rails, and this measurement will give the rail 
return loss over this section of track. If the conductor 
still connecting the rails be continued to a water plug, 
extending to the water main to be measured, and a good 
connection made at this point, the current readings in the 
ammeter will increase and the first readings of the am
meter is to the second reading of the ammeter as the re
sistance of the water pipe is to the rail return over thi s 
section, and the current in returning to the station will dis
tribute itself between the two conductors in the same re
lation as these two readings are to each other. The con
tact resistance will vary these relations slightly, but not 
enough to be considered. 

If an ammeter G is kept on the circuit of B while these 
readings are being made at the end of the section, then 
the sum of the first reading on the ammeter at C and the 
second reading on this ammeter, subtracted from the read
ings of the ammeter G will be that current which sneaks 
tl!rough the earth without traversing the rail or the water 
pipe system, or that which is due to the low resistance of 
the circuit from the points C to D to the power station. 
This circuit will be in the proportion of th e total as the 
reading on ampere meter at C is to the reading of ampere 
meter a t G. 

O f course all the current can be returned through the 
ammeter at C by opening the ground switches in the sta
tion and using A as the only ground return. This is some
times necessary when the fault li es between B and C on the 
track. · 

It is well in making connections at point C on the rails 
and water pipe D , to amalgamate the iron by some of the 
well-known methods, in order to eliminate the contact 
resistance at these points. Dy moving the points D an<l C 
along th e track , and noticing the drop between F and B, 
and the current fl owing through ammeter at C, thi s drop 
should decrease approximately proportionately to the 
leng th of track between C and the connection with G, but 
there will be a sudden change in the resistance when 
broken bonds have been passed. A n individual test on 
each bond will then be required in order to put thi s rail
way conductor in good electrical condition . 

Overhead Trolley Construction on New Draw 
Bridge in New York 

The overhead construction to be installed across the 
new draw bridge now being built over the Harlem River 
a~ Third A venue, N ew York, has been designed with the 
particular aim in view of giving a complete metallic con
tact the entire length of the bridge when the draw is 
closed. It has usually been the custom when installing 
work of this kind to leave a considerable break in the 
overhead construction at the points where the draw con
nects with the approaches, compelling the car to drift past 
these places, often for a considerable distance. This 
method also makes the trolley wheel jump a gap several 
inches wide, which is not only annoying to the occupants 
oi the car on account of the noise and jar, but is also very 
wearing on the trolley wheel and pole. 

The new Third Avenue bridge is bttilt in a very sub
stantial manner, the materials used being stone and steel 
throughout. The draw is 300 ft. in length, and 87 ft. 6 ins. 
in width. Three roadways are provided, one for street 
railwav tracks and two for teams. In addition to this there 
are t~o footways for passengers. The draw is 24 ft. 
above high water. The north approach of the bridge is 
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about 895 ft. in length, it having been found necessary to 
go back this far in order to avoid a too rapid ascent. The 
grade of tl1is approach is 3 per cent. The main south ap
proach divides into two branches, one going east about a 
block and th e other west about the same di stance. The 
g tade on these approaches varies from 3 per cent to 3.6 
per cent. All the electric cars of the Union Railway Com-

the metal portions, and so charging the bridge. A good 
connection between the trolley wire on the approaches 
and the T iron on the draw is guaranteed at all times by 
means of rollers on copper tubes, and a spring which 
keeps the connector firmly pressed upward. This feature 
is clearly shown in Figs. 2 and 3. 

The pol es for supporting the overh ead construction on 

---- --- - --+----J 

I ; : 
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FIG 3.-SIDE VIEW OF CONNECTOR 

pany will use thi s bridge fur reachin g the company's ter
min al at 129th St1-ect and T hin.l A venue. 

The accompanyin g illu strations show th e overh ead trol 
ley switchcsaml connectors, with meth od of attaching them. 
Fig. 2 shows a side view of the mechanism for making 
a compl ete connection of the overh ead wire on the ap
proaches, with the overhead condu ctor on the draw, and 
Figs. 3 and 4 show thi s device in detail. No. 0000 hard
drawn copper t rolley wire is used, except on the draw, and 
the ends of th e wire are anchored in the manner shown 
at th e end of each approach. \ \Then a car is about to 
enter the draw, the troll ey wh eel passes al ong the over
head wire until the flan ge of the wh eel strikes the metal 
connector, which is shown in the cut. As is shown by Fig. 
4. this connector is furni shed with flaring ends , so as to 
catch and guide the tro ll ey wheel. The wheel rides on 
it s flan ge over the connec tor until the car is on the draw, 

when the trolley wheel passes to a T iron, which runs the 
entire length of the draw. This T iron is 3 ins. x 3 ins., 
and weighs 7.4 lbs. per foot. It is furnished in 30-ft. 
lengths, and the sections are carefully bonded together 
by copper bonds. This T-rail is mounted on well-seasoned 
yellow pine timbers 3 ins . x 12 ins., with four coats of 
shellac, and is shown in Fig. I. Wooden backing is used 
in order to prevent the trolley wheel, if it should happen 
to leave the T iron, from coming in contact with any of 

the approaches are of an ex tra heavy patt ern, weighing 
approxi mately 960 lbs. each . The poles vary from S ins . 
to 6 ins. and 7 ins . in diameter. They are set in th e ground 

FIG. 1.-SECTION OF WORKING CONDUCTOR 

with Portland cement, and are suppoi-ted along the stone 
walls of the approaches by iron brackets and braces. O n 
the iron-work th ey are set in pockets on column base 
stones. The poles were furni shed by the National Tube 

~ 
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FIG. 4.-CONNECTOR 

Works. No. o "Phono" electric wire is used for the 
span wire, and on curves. This wire has a tensile strength 
of 80,000 lbs. per sq. in., and is made by the Bridgeport 
Brass Company. The entire trolley construction was 
designed by S . H. Harrington. The line was built by 
Smethurst & A ll en. The president of the Union Railway 
Company gave orders that nothing but the very best of 
materials and workmanship, regardless of cost, were to 
be employed in the trolley construction on the bridge. 
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LETTERS AND HINTS FROM 
PRACTICAL MEN 

Pressing Wheels on Ax les 

BROOKLYN, N. Y., Feb. 12, 1898. 

EDITORS STREET R AILWAY JOURNAL : 

R ecently there was occasion to investigate the problem 
of the proper proportioning of the diameter of certain steel 
car-wheel hubs and axles to secure the maximum possible 
g rip between the two, and yet have the compression of axle 
and the extension of bore within the elastic limits of the 
materials in th e axle and wheel. Th e fo llowing was th e 
treatment of the problem : 

L et the diameter of the axle be d and that of the wheel 
bore, which is of less di ameter , be d x. Then the normal 
circu mference of outer surface of axle = Tl d, and of inner 
surface of bore = TT d x. 

Wh en the wheel is fo rced on the axle, d will be lessened 
and d x increased, so that, putting- d y fo r the com
mon diameter, the compression of outer surface of axle 
will be TT d (1 - y) and the extension of inner surface of 
bore will be; TT d (y - x) and per unit of length, I - y 
and y -- x , respectively. 

F or per unit of length per maximum safe compression 
of axle material put a and per maximum safe extension of 
wheel material put b. Then I - y = a and y - x = b. ·. 
y = 1 - a and .i · = 1 - a - b, and the normal diameter 
of axle = d and th e normal diameter of bore = d 
(1 - a - b.). W hat are the valu es to be g iven to a and b 
is to be determined . 

It may be said that so fa r , this di scussion has dealt with 
the outer surface of the axle and the inner surface of the 
bore, which are to be brought into contact . \ i\/hether 
consideration of the reinfo rcement of the inner surface of 
the bore by adjacent and surrounding layers, and simi
larly of the axle inward , the other being outward, would 
affect differently the ult imate query- namely, what safe 
stress may be put upon the material s in the contact sur
face , is doubtful. 

An empiric solution , probably, is a correct practical 
one. 

N ine steel bars- g . s. m .'s tests.- ranging in per cent of 
carbon from 0.09 to 0.559; in elastic limit of tension per 
sq. in . from 32,540 to 43,310 pounds, and at that st ress, 
in extension per inch fr om 0 .00119 to 0 .00161, show an 
average extension of 0.00129. T hese bars, each under 30,-
000 lbs. stress per sq. in. extended per inch varyi ng 
fro m 0.00095 to o .oorn8, and averaging o.oorn4. Reject
ing the ninth bar , havin g carbon 0.559 per cent., the eight 
remain ing bars ranged in carbon from 0.09 to 0.222 per 
cent. in elas ti c limits per sq. in. , from 32,540 to 37,330 
pounds, an d at that stress in extension from 0.001 19 to 
0 .00132. with an average of 0.00124. Similarly these bars 
under 30,000 lbs. tensional stress extended per sq. in 
from 0 .00095 to o.oorn8 with an average of o.oorn3. 

It may be safe to take the maximum allowable exten
sion per unit of length at .001 r 1 = b and compression per 
unit of length at one-half this or .00055 = a. 

T hen d (1 - a - b) = .99834 d, 

which is the diameter of bore of the wheel hub, d being that 
of the axle; or , diameter of bore : diam. axle : : 599: 600; 
that is for steel fo rged wheels and axles, the diameter of the 
bore of the wheel, should be one six-hundredth less than 
the diameter of the axle. 

G. LEVERICH. 

Repair Shop Practice in Salt Lake City 

SALT LAKE CITY RA ILROA D COMPANY . 

SALT LAKE CrTY, U tah, Feb. 25, 1898. 
EDITORS STREET RAILWAY J OURNAL : 

T he electric railway here was one of the first to be 
put in operat ion ,vest of the Mississippi, and at that time, 
of course, we were new at the business. Burn ed-out ar
matures, fi elds and open circuits seemed enormous trou
bles to us, and we were in trouble most of the time. W e 
looked for trouble, and expected trouble, and if trouble 
did not come we were disappointed. It is an old saying 
that it is an ill wind that blows no one any good, and we 
confess that the troubles which we experi enced first made 
us realize that if we were to be successful we must pre
pare ourselves fo r every emergency, and to do this must 
have a shop with good tools and appliances fo r turning 
out everything ·necessary fo r the repair of our motors, 
t rucks and cars. With a shop thus equipped, we real
ized that it must be run on stri ctly business principles and 
that we must know whether we were manufac turing dif
ferent articles as cheap and as good in quality as they 
could be bought in the open market . We therefore in
stitut ed a careful system of accounts, and when it is nec
essary to build any new article fo r a motor, truck or car, 
a special order is issued to the shop fo reman by the 
storekeeper for the article in question . T he cost of 
labor on thi s is computed in the shop from time cards 
which are fu rnished the workmen every morning, and 
with the cost of materials g ive absolutely the total ex
pense on any order. So far as possible each workman is 
assigned a particular line of work. T hus, we have one 
man whose business it is to look aft er the putting on of 
gears and pinions and looking aft er bearings; another 
who has charge of the controllers and resistance boxes, 
and so all through the different departments. The man 
who run s a lathe does not do much else, so that in this 
way a man soon becomes proficient in ·his special line of 
work. O ur experi ence in shop practi ce has been very sat
isfa ctory, not only as regards the first cost of suppli es, but 
in the fact that we were able to make some improvements 
in the different parts used. T o illustrate, I might cite the 
case of axle bearings and armatures . \Vith a new 
motor equipment it is not difficult to order bearings to fit 
the axles, but an equi pment in t ime becomes old and the 
bearings probably worn out of true, so that it is necessary 
to true th em u p. Dy thi s time the standard has been lost 
for that bearing. It is true that another standard could 
be establi shed by making the bearings one-sixteenth or 
one-eighth inch smaller than the original size, but after a 
whil e there will be th ree or four different sizes and gen
eral confusion. But where a company turns its own 
bearings, . the bearing can be bored to fit. On the other 
hand, if standard size bearings have been ordered, and 
the armature or axle has run for some time, the new bear
ing becomes practically old before it leaves the car shed 
on account of its fitting the journal too loosely. We have 
adopted babbitt in all our bearings, finding it cheaper and 
better than bronze. \ Ve have brass or iron shells which 
we fi ll with babbitt , and when they become worn melt the 
babbit t out and refill the shell again, using the old metal 
by adding new metal each time to keep up the life of the 
metal. 

O ur first equipment consisted of Sprague No. 6 motors, 
Stephenson car bodies and wooden trucks. The latter 
have been replaced with iron or steel trucks, of which we 
have quit e a variety, including the Brill No. 21, the Mc
Guire F No. 19, McGuire " Columbia," Bemis and Peck
ham. All our trucks are single trucks, with 30-in. wheels. 
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Th e first truck s had a 6-ft. wheel base ; later we put on 
some with 6 ft. 6 in. bases, in creasing later to 7 ft., an<l last 
of all to 7 ft. 6 ins., which we have adopted as a standard. 
We are fast doing away with the old Sprague controllers, 
replacing th em with K 2 controllers. 'vVe have not dis
carded any of our motor equipments, but have been add
ing to the first equipment many of the different types of 
motors which have come out from time to time, includ
ing the \Vestinghouse No. 1 doubl e reduction, the T.-I-I. 
S. R. G. motor, the Westinghouse No. 3, vV. P. 50 and 
finally the Westinghouse No. 12 A, which we class among 
the best. We have made many improvements in our 
early equipments. \i\Tith th e Sprague No. 6, open cir
cuits seem to be the chief difficulty, but by persistent ef
forts, and by trying every scheme possible to conceive, we 
finally found a cure, or better, a preventive, for open cir
cuits in the Sprague No. 6 armatures. This was accom
plished by discarding the old commutator shell and sub
stituting a new shell similar to the old, but havi ng the 
collar cast on the back end of the commutator shell next 
to the winding. This shell was 5 ins. in diameter and .~ 
in. wide. \Vh en th e motor is put in place on the armature 
shaft, thi s collar is well insulated by wrapping three or 
four layers of tape round it. The leads are then brought 
clown upon the collar and then set up close to the commu
tator shell of the commutator, then bent at right angles in 
the slot of the bars and soldered in place. A ll leads are 
thus connected. Then the hood is put in place, and after 
winding a few layers of tape on it and just over where the 
leads come clown on the ring on the back eml of the com
mutator shell, a band of No. 19 band wire, about 3 ins. 
wide. is \vouncl around the leads of the armature firmly 
down upon the collar. This prevents all vibration of 
the leads, which was the principal cause of the open cir
cuits when connected by the old method. Since we 
adopted this plan we have scarcely ever had an open cir
cuit in our Sprague armatures. We do not, however, 
attribute our success with the Sprague machines wholly 
to this method of connecting the armature, for if the 
winding is not properly done, it matters little what 
method of connecting the leads is employed. \Ve have 
discarded the metal brush holders and adopted a wooden 
brush holder of our own design, also an armature bear
ing of our own, doing away with the ball bearings of the 
old style. 

One of the most satisfactory results secured in our 
shop is the construction of our own commutators. It is 
thought by some that the construction of commutators 
is a simple mechanical problem. and that any first-class 
mechanic can construct one without any experi ence. In 
starting to build our commutators we mark each with the 
date it was first put into use. Vv e then record in a book 
the data concerning it, giving a description of its con
struction, the kind of material used in th e parts, the kind 
of mica, the blackness of the mica, and as minute a de
scription as we can make. We then watch carefully to 
see how the commutator runs. At any time when inspec
tion is necessary, the history of the commutator can be 
taken from the book, and we are thus able to learn what 
forms of construction are good and what are defective or 
give the best results with certain kinds of motors, for a 
proper thickness of mica for one commutator will not 
give satisfactory results on one for any kind of motor. 
What is true in commutator construction is also true in 
the making of trolley wheels, pinions and other parts of 
a car equipment. 

It might be well to say a few words in regard to our 
night crew. We have abandoned the idea that most of 
the repairs on motors, trucks and cars have to be done at 
hight. Our day inspectors have been done away with 

entirely, am! it is the duty of the night in spector to inspect 
all cars and mark in a book the numbers of the cars with 
the repairs necessa ry. This record is then left with the 
clay men to make the repairs, unless it is som e small re
pair, such as the cleaning of controllers, contacts, solder
ing of wire, etc., which is done by the night inspector. 
The latter man also oil s all the bearings and notes what 
condition they are in. This plan requires a greater num
ber of cars, but nearly every road owns a few extra cars 
fo r special occasions, so there is really no extra equip
ment required, and anyone knows that a man cannot do 
a clay's work in one night. 

\V. If. P.\'l''l'ERSON, 

····-
Casting an Engine Cylinder 

PHILADELPHIA, March 12, 1898. 
EDITORS STREET RAILWAY JOURNAL: 

A cylinder belonging to a power station engine broke 
recently, and the attached drawings explain how we made 
a new one. \Ve prepared the seat of the mold with the 
design of sweep in Fig. I. In this the spindle A is sup
ported in a wooden frame, on a plan whi ch differs some
what from the usual arrangement. This will be under
stood by th e sketch. 

After sweeping up, the sweep and spindle connections 
were taken off, and the segment B, Fig. 2, put on. This 

FIG. 1.-MOLD SEAT 

FIG. 2-BOTTOM OF 
FLANGE 

FIG. 3 -COPE. 
SWEEP 

was made of wood, the same thickness as the cylinder 
flange, and rammed with molding sand, as shown, there
by forming the bottom fl ange of the cylinder. 

The cope was made now with the cope sweep in Fig. 3. 
The outside of the mold was built up with brick, and the 

••• 

FIG. 4.-MAIN CORE f-lG. 5.-MOLD COMPLETE 

patterns for the nozzles lined up in their proper places 
during the operation. This completed the cope to the top 
flange of the cylinder. The sweep was taken out and the 
newly-formed cope or exterior wall lifted from the seat, 
and steps taken to build the core. 

This core was built up 14 ins. above the top flange of 
the cylinder to provide space for the usual ''head." This 
main core is shown in Fig. 4. 

After having completed the sweeping of this core, it was 
permitted to stand in the seat until thoroughly dry, when 
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an iron cope plate or ring was swept with loam on one side 
and placed so as to fo rm the outer ·wall head, as shown in 
Fig. 5. 

Fig. 5 shows the mold compl ete with the pouring gates 
and nozzle cores . An 8-ft. high cylinder was cast. 

ENGINEER. -----•·------
Making Aluminum GeHt·s 

BoSTON, .\l arch 3, 1898 . 

EDITORS STREET R AILWAY ] Ol 'RNAL: 

Car builders are using aluminum bronze gears to some 
extent in electric motor service, and the accompanying 
explanation as to the processes of making and testing such 
gears may be usefnl. If any systematic study has been 
made of casting aluminum gears, the results have been 
very carefull y kept private. Aluminum is being used reg
ularly by some of the largest gear companies in small per
centage. It is added to the gear metal in proportions of 
from ½ lb . to several pounds of aluminum to the ton of 
steel, the purpose of the addit ion being largely to prevent 
the retention of the occluded gases in the steel, and give 
thereby tl1e production of solid ingots. 

Due to its non-tarnishing qualiti es and its lightness, 
aluminum is particularly adaptable fo r electric motor 
gears, and a considerable use fo r tl1 e metal in thi s direc
tion bids fair to grow rapicll y within the next few years. 
Th e writer does not propose to attempt to instruct in the 
art of casting gears from aluminum , as every foundryman 
has hi s own way of doing work of a special nature, and I 
will therefore merely narrate the particulars. of my recent 
experience. 

I purcbased aluminum alloyed 12 per cent bronze. I 
used nianganese alloy in combination with copper and 
nickel to get rigidity and hardness. 

The fnrna ce I u sed in melting the aluminum mixture 
was a small type of the Siemens-Martin furnace, with oil 
as a fnel. The fnrnace had a capacity of about 500 lbs., 
ancl was eqnipped with oil burners. About two hours 
and a half were required to melt th e mixture. A fter th e 
charge was melted, it was frequen tl y rabbled and the sur
face ski mmed clean after the first good rabbling. Two 
tests were made before tapping, the first to see if the metal 
was ' 'high enough.'' The determination for a charge was 
made by dipping out a little of the metal and pouring a 
liar about 6 ins. long and I in . in diameter, and after it 
had set , cooling it carefnlly in water. Then the usual tests 
were applied to it. The ½ per cent alumim1111 bronzes have 
a specifi c gravity of about 7.50, and are of a light yellow 
color. The 5 to 7½ per cent have a specific gravity of 8 
to 8.30. They are of a yellow color and give tensile 
strength of 70,000 to 80,000 lbs . per sq . in., with an elastic 
limit of 40,000 lbs. per sq. in ., and an elongation of 30 
per cent in 8 ins. 

In order to cast the gears and get satisfactory results , 
I erected the pouring gate over the mold, as shown in 
Fig. I. I fi ll ed the pouring gate at the top with the nec
essary quantity of metal. The plug was withdrawn and the 
metal would go dmn1 the gate-hold to the flask through 
the mold , carrying the confin ed air and gases before it, 
and thus insuring a clean casting. I encased the pouring 
gate in an iron pocket (A), and to this set up the bracket 
(B) for a bearing for the stopper shaft (C), operating the 
latter ·with a lever (D). No blow-holes or sponginess can 
be allowed, because this destroys the high conducting 
power of the metal by interposing air spaces between the 
inner and outer surface of the metal. 

The castings made were a perfect suc;cess. ilnd r think 
the way of rnaking them original, · 

The stuffing boxes were dry sand cores, hung in the 
cope and just short enough so that they would not touch 
the green sand when closing. I poured by a runner the 
whole length of the flask, and gated with a gear between 
each stuffing-box on top of core, as shown, each gear 
being of different size. 

The temper required may be obtained after hardening 
by reheating suffi ciently only to relieve shrinkage strains, 
and will be indicated by the color. The peripheral and 
the rotative speed of the gear must be considered, and 
the former should not be so great as to cause heating of 
the teeth. If the teeth are cut, it is important that the 
form remain intact, as the least change frDm that origi-

FIG. 1 FIG. 2 

nally given them will utterly destroy the accuracy of the 
carefully calculated curves and faces of gear-teeth nec
essary to insure their proper working. Standard cutters 
for all pitches and diameters of gears, of both involute and 
epicycl oidal forms of teeth, are made in this manner, and 
have become almost universally considered a necessity. 
For milling any considerable width of surface, composed 
of a combination of a number of curves, flats and angles, 
it is best to have a "gang'' of cutters, comprising one for 
each shape in the combination. 

In the tests of aluminum gears, both molded and cut 
gears were employed. The device used in testing is shown 
in detail in Fig. 2. It had to be specially built. 

The central shaft upon which the g ear to be tested is 
keyed is provided with a solid wheel (A), upon which 
is applied the brakeshoe by means of drawing up on the 
rods (G G) and the spring (E) . Power was delivered to 
the main shaft of the testing machine by two 3-in. belts, 
and was absorbed by a rope dynamometer. By applying 
the brake a resistance was introduced to oppose the mo
tion of the driven shaft, and this was maintained constant 
for a sufficient period to allow observations to be made. 
The continuous pressure was regulated by the tension of 
the springs, which in these experiments was about 2000 
lbs. The lever (B) was free to run a little way with the 
shaft , when a spring balance (C) at the side would indi
cate on the dial (F) the pull due to the friction. The gear 
under test would be meshed with a gear set up on a con
necting shaft , and the main shaft of the testing machine 
would be turned by a pulley and belt on opposite side 
until one gear or the other was stripped or broken. The 
experiments were continued with some aluminum gears 
12 ins. diameter, and corresponding cogs where pressures 
up to 2000 lbs. per sq. in. were recorded. 

It is held by some that aluminum gearing has turned 
crystalline in service. If we take a fracture of the gear, 
plane and polish a portion of it tr~,nsversely and longi
tudinally, and examine it under the microscope, then a 
rational explanation is obtained. If the metal which, un
der a nicking test, shows amorphous fracture and breaks 
granular in a mysterious way, then it is more likely that 
the gear has been cast inc0rrectly. Overheatinr has per
haps weakened the metal in certain portions, and fracture 
will naturally occur unexpectedly in those portion.,. All 
this should be allowed for. 
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The a rrangements set up fo r purposes of comparison 
of aluminum gears wi th oth er kinds, were those in the 
n ext sketches. In Fig. 3 an aluminum and iron gear of 
the sam e dimensicns were tested together, with the result 
that some teeth were stripped from the iron one first. In 
the set-up in Fig. 4, the small aluminum gear turned the 

FIG. 3 FIG. 4 

three steel gears, each under frictional power test, for six 
hours, and with the result of the giving out of the iron 
gear No. 3 first. In Fig. 5 is shown a speed test, the 
driver being cast iron an<l revolved at 350 r.p.m. for 
60 minutes, without injury to th e cogs of the small er 
aluminum gear, which, of course, was turned at a high 

FIG. 5 FIG 6 

rate. Fig 6 shows an aluminum gear surrounded by five 
brass gears, the object being to ascertain the wear of the 
teeth in the former. After four hours' run at 180 r.p.m. 
and under friction brake, no perceptible wear was evinced 
on the teeth of the aluminum gear. I believe that there 
is a future for aluminum gearing for all kinds of ma-
chinery and power drives. B. F. FELLS. 

Tramway Matters in Sydney, N. S. W. 

SYDNEY, Feb. 14, 1898. 
EDITORS STREET RAILWAY J OURNAL: 

In your October number, recently received, I noticed 
a lengthy article on the proposed electric tramways and 
conversion of the present steam tramways of Sydney, 
New South Wales, to electric power. 

Having been resident and actively engaged in the 
electrical industry for several years, I carefully perused 
same, and was struck with the fact that no mention was 
made of those persons who have pioneered, designed and 
engineered the various schemes throughout, and to whom 
the kudos of the work ought r ightly to belong. Perhaps 
a few words on electric traction matters in New South 
Wales may be of interest to readers of your paper, and 
may also place on record the inauguration of electric 
traction in this territory. When the late chief commis
sioner, Mr. Eddy, was appointed, in conjunction with his 
two colleagues, Mr. Oliver and Mr. Fehon, the post of 
electrical engineer to the railways was created and eventu
aily filled by P. B. Elwell, of "Elwell-Parker" fame. On 
the date of his appointment one electric line was in oper
ation, installed about the year 1890, at Randwick, but it 
was decidedly unsuccessful, both from a financial and 
working point of view. This plant consisted of about two 
miles of single line, equipped by the Thomson-Houston 
Company, and operating three cars fitted with double 
reduction motors. Power was obtained from a bipolar 90-
k.w .. 600-volt g-enerator, belt connected to a 100-h.p. 
Armin!!ton & Sims high speed engine. Eventually this 
same plant was transferred in 1893 to North Sydney and 
successfully reinstalled under the personal superintend
enc-e of the eng-ineer to th e railwav and his assistant, Mr. 
G. F. Clements, since deceased. -

From the care and attention e-iven bv those officers. to
gether with the active co-operation of the Commissioners. 
t he s:ystem of electri~ tractio111 contrary to their previous 

experience proved itself to be a most pronounced success. 
The first line was laid along the Military lfoad, abuut two 
miles and 26 chains long and in March, 1897, it was ex
tended to Mossman's Bay, making a total length of 3 
miles, and 62 chains. A further extension is now nearly 
completed toward Willoughby in a different direction and 
replacing a portion of the Cable Road-this line having 
a total length of 3 miles and 20 chains. At the same time 
a further add ition to the lines, driven by electric traction, 
was undertaken, and the present Rose Bay line, now un
der erection, having a total length of 1 mile and 25 chains, 
wi ll shortly be inaugurated. 

The Commissioners, from th eir previous experience,and 
after most careful consideration, nex t gave their support 
and used f11eir influence for carrying the George Street 
electric line into effect, and, under the guidance of their 
electrical engineer, formulated a scheme for the final 
conversion of the present ex1st111g steam tramways , as 
generally explained in the article in question. 'Ne elec
trical men recognize 1\fr. E lwell's splendid efforts in this 
direction, and, I think, I am venting the opinions of the 
majority when I say that it ,vas an injustice not to couple 
with the article the name of one who has taken all the re
sponsibility in the past, and upon whom it rests in the 
future. 

Another important work now nearing completion, un
der the direction of the same officer, is the electrical por
tion of the system of sewage pumping, which is being suc
cessfull y engineered by him. The first installment of this 
plant consists of two 25 h.p. motors driven by current 
taken from the Commissioners' trolley mains, and driving 
by means of spur wheels and pinions, two double acting 
twin air compressors which are fitted with automatic con
trolling apparatus. This apparatus supplies the com
pressed air necessary to work air rejectors, ejecting the 
sewage matter from the lower levels to the higher level 
main sewer. This system is to be widely extended in the 
future, further particulars being in course of preparation 
in the various departments concerned at the present mo-
ment. VERITAS. 

The experiment of state ownership of railroads has been 
tried longer in France than in Brazil, and under more fa
vorable conditions. T he model road there runs through 
well-populated districts with large cities as terminals, but 
the results in France are discouraging. Eighteen years 
ago a railroad system was constructed, which was to fur
nish cheap rat es for passengers , cheap freight for shippers. 
and abundant profits for the state. It has done none of 
thesethings. At first the advocates of the enterprise insisted 
that only time was required to prove the wisdom of the 
project. Eighteen years have passed and the results may be 
briefly summarized. Theoretic methods have been aban
doned, and the railroad is now managed substantially as 
are those in the hands of private capitalists, except that 
its tariff of rates is a little higher, and its cost of operation 
is considerably larger. The last r eport shows that the net 
return on the whole capital is I .35 per cent. The Govern
ment has every year a considerable deficiency to settle, 
and the people who use the line pay somewhat more than 
they would have done if the enterprise had been left to 
private capital.-From report of committee on "Munici
pal Ownership of Street Railways," Niagara Falls Con
vention, 1897. 

A bill has been introduced at Albany whicb if passed will 
make it illegal for the elevated railroads of Greater New 
York to let any part of thyir b1.1il<lings or ca,rs for (\dvn~ 
tising purposes , ·· 
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Notes on Current Practice 

SAI.,'f LAK E CITY. 

The current used on the lines of the Salt Lake City 
Railroad Company is supplied by the Utah Power 
Company, which g enerates its power at a waterfall some 
13 miles distant from the city. The railroad company 
has hence abandoned its old steam pla1{t. In the old 
station rope transmission was used, and the managers of 
the company state that they considered this method of 
driving better than belts. The ropes did not slip, and in 
case of a break they could be easily thrown off and put 
to one side without delay. Th e company has often run 
its line shaft with fift een or sixteen ropes instead of the 
full number of eighteen fo r which th e pulleys were de
signed. The drive was not one with a continuous rope, 
as each loop was separate. 

In track construction , the experi ence of th e company is 
very interesting. The road was built early in the his
tory of electri c railroading, and the bulk of its track was 
laid in 1889 and 1890. A t that time it was thought that 
a 30-lb. or 35-lb . steel rail woulcl he heavy enough for the 
service. Time,bowever, has shown the incorrectness of thi s 
position, and the superintendent of the company, \V . P . 
Read, now states that in his opinion anything less than a 
72-lb. rail with 36-in. angle bars is inadvi sable. Th e com
pany has three mil es of thi s kind of track , whi ch was laid 
in 1893, and has not needed one dollar's worth of repair
ing since. The Shanghai rail. made by th e Illinois Steel 
vVorks, is used . The company also tried th e experiment 
of employing boys as conductors. It was found th ey were 
like m en in many respects, some of them were good and 
some of them bad, but as a general rul e they have not 
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EMERGENCY CAR AND JURY TRUCK-SALT LAKE CITY 

been foun d satisfactory, as they do not seem to feel the 
responsibility of the position in which they are placed. 
The company has now changed its rule in relation to 
them, and will henceforth employ none but men with fam
ilies. 

During the past year the company has adopted a 
wrecking car, in which is k ept all necessary tools for 
bringing disabled cars to the barn , r eplacing derailed cars 
on the track, and picking up cars that have been disabled 
by reason of broken axles. It form erly took from three 
to four hours to replace these cars with new wheels when 

on the line. The company is now able to move a car from 
the track in 20 minutes after the wrecking car arrives. 
The car carries a small jury truck, made of four cast 
wheels, with a wooden frame and a pivot bolster, which 
1s placed under the disabled encl of the car, and allows 
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EM ERG ENCY CAR- SALT LAKE CITY 

the latter to be brought back to the car-house. A view 
of one of these cars with this jury truck is shown in the 
accompanying illustration. Certain other improvements 

made by the company and described in 
a letter from VI/. H. Patterson, master 
mechanic of the line, appear in another 
co!t1111n in this issue. 

CII ARI,ES'f ON, S. C. 

Previous to the electrical equipment 
of the Charleston system, which oc

curred last summer, there were in that 
city two horse road companies, each op
erating about 14 miles of track. The old 
City Railway, having by far the best ter-
ritory, was enabled to pay goou divi
dends, and never missed paying from 6 
per cent to 8 per cent on its capital 
stock of $roo,ooo, and interest on its 
bond issue of like amount,besides setting 
aside a surplus which amounted to about 
$20,000 at the time its franchises and 
equipments were purchased by the pres
ent operating company, the Charleston 
City Railway Company. The old En
terprise Railroad Company, the other 
company in that city, not having as de
sirable territory, and being obliged to 

operate practically the same number of cars, was 
unable to pay any stock dividends for the last few 
years, but paid fixed charges on a bond issue of $50,000. 
U nder the reorganization, franchises for additional streets 
were obtained, some of the old territory given up, the 
bond issue increased to $850,000 and stock issued to 
same amount. The results from operation for the past 
seven months have clearly demonstrated that the com
pany will always look after its fixed charges and pay from 
2 to 3 per cent on its stock, besides setting aside each year 
a sinking fund equal to r per cent of its bond issue. The 
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present equipment consists of forty motor cars and fift een 
trailers, and the mileage, including a line to an amuse
ment park 1·ecentl y built by the company, foots up nearly 
thirty miles. 

During the past seven months, during which the elec
tri c equipment has been in operation, the traffi c has 
shown an average increase uf 39 per cent over the cor
responding seven months of last year, wh en the system 
was operated by horses. Some months have shown as 
high an increase as 47 per cent over the old system . T he 
traffic in Charleston is always g reater in the spring 
months, and as the company has not as yet enj oyed the 
best time of the year fo r traffic , it is thought that at least 
the average per cent increase mentioned, if nut a littl e 
more, will be maintained to round out the year 's opera
tion. 

The colored peopl e form a consideraLle percentage of 
the population of the city, and arc good patrons of t he 
railway company, whose experience shows that a colored 
man, when he has money, is a libernl spender. The com
pany does not run special ca rs fo r this class of patrons, 
except in one instan ce, on a suburban line, where the em
ployees are principally colored, and work in phosphate 
and fertili zer mills. A special car is nm for white em
ployees at certain hotu-s in the morning an<l evening, and 
the company gives the colo1·ed employees exactl y the 
same accommodation, and cater s to thei1· patronage 111 

every way possible. 
Thus far the company has operated on the basis of 56 

per cent of it s gross receipts, which average will un
doubtedly be maintai ned fo1· the remaining five month s 
of its first year's operation . Its gross receipt s will run 
about $175,000, on which amount, if the present percent
age of operation is maintained, the system will have been 
operated for about $10,000 less than the old ho1·se roads, 
with increased passcnge1· receipts of 39 per cent. 

SlOlTX CITY, IA. 

There are five independent lines of sti·cct railway in 
Sioux City. O ne, the Riverside Park Railway Com
pany, is primarily a summer line, running onl y from the 
center of the city to a large park some four or five miles 
out. This line operat es it s own power plant. Second, 
the Central Traction Company, whose line has been 
changed from cable to electrici ty. This line operates four 
cars on one of the principal r esidence streets of the city. 
It has no power plant, and buys its power fro m the Sioux 
City Traction Company. The thi1·d line is the Sioux City 
& L eeds Electric Railway Company, which operates sev
eral cars between the center of the city and Leeds, a small 
suburb about four miles distant. This line buys power 
from the Rivei-side Company. 

The fourth line is the Sioux City Rapid Transit Com
pany (the old elevated railway), which is now operating 
three cars from the center of th e city to Morning Side, 
another suburb about three mil es out. This line also buys 
its power from the Sioux City Ti-action Company. The 
fifth line is the Sioux City Ti-action Company, which op
erates eighteen cars, and has six through or cross town 
lines in its system. Owing to the local conditions it is 
impossible to give a frequent service on this system and 
pay operating expenses with conductors, and this com
pany's cars are therefore equipped with fare boxes. 

This road was originally equipped with Sprague mot
ors, but now, with the exception of sweeper equipment s 
and five summer cars which still have the Sprag ue equip
ments, all the motors are modern ones. These includ e 
four Westinghouse No. 3 equipments, ten G. E. 800 
equipments and eight Westinghouse 12 A equipments. 

None of the No. 3 equipments is sent on the hill lines. 
T he G. E. 800 motors are used with B. A. controll ers, and 
the vVesting house 12 A arc u sed with B-3 controll ers, 
both combinations being wired up to convert the motors 
into generators on the brake points of the controll ers. This 
is found to be a very satisfactory method fo r braking, as it 
requires littl e effort on the part of the motorman to keep 
his car under control even on the steepest g rade and on 
the most slippery mil , for the instant that the car is 
braked too strongly, su that the wheels begin to skid , the 
driving power is lost to the motors, their output as gen
erators is at once dimini shed and the wheels begin to 
turn again . T he motors, still exci ted, begin once more 
to build as generators, and while with this method a car 
could not be brought to a compl ete standstill on a hill , 
it can be so controll ed as to barely move. O n level track 
a car can be brought to a full stop in a very short dis
tance. A lthough the g rades are as high as 12 per cent 
this braking throug h the motors has no perceptibl y in
jurious effect upon them. 

The company furnishes live steam at low pressure from 
it s power plant for heating several warehouses in the vi
cinity of the station. It is also in stalling some new con
densers of the siphon type, manufactured by the Knowles 
Steam Pump vVorks. During the past season about 3 
miles of equivalent single track have been laid in pav e
ments \\' ith concrete foundati on . The item of repairs in 
such expen sive pavements necessitated a hig h class con
struction, and the company therefore used a 60-ft. 6-in. 
T- rail, with steel ti es and concrete beam under the rail. 

AUGUSTA, GA. 

T hi s company has made a number of important changes 
in its equipment since the last extended description of the 
line appeared in th e STREET R AII.,\VAY J OURNAL for 
l\Iarch , 1894. D ouble reduction motors have been dis
ca1·ded for single reduction motors, and for gears the 
company is using exclusively solid steel axle gears fo rced 
on the axle . These have been found entirely satisfactory, 
and as yet none has had to be replaced. "Harveyized" 
steel pinions ar e employed in connection with the steel 
axle gears . These pinions run with practically no wear,and 
the teeth keep their proper shape, so that the motors run 
very much more smoothly than wit h the old-style soft 
steel pinions. 

The company station is still run by water power, us
ing- water from the city canal. For governing, an electri c 
water wheel governor, invented by \V. E. 1\Ioore, the 
company's superint endent , is in use, and has been g iving 
sati sfactory service fo r more than four years. These 
governors have now been adapted to work mechanically, 
and arc said to be as sensitive as an electric governor and 
more simple in construction. The charge of the city for 
water power is $5.50 per h .p. per annum. 

For track construc tion the company uses a T-rail with 
ties and hard burned brick paving bet,yeen the rai ls. This 
pavement , where properly laid, has been satisfactory and 
seems to wear very li ttle, even under heavy traffic. In 
fact, it has been found that the 1·epai rs on this hard brick 
pavement laid on concrete are considernbly less than with 
asphalt paving. 

An experiment was made several years ago of employ
ing boys as conductors, but th is practice has been dis
continued, as they \Yffe very unsati sfactory both to the 
company and the public generally. 

SPOKANJr, \V1\ SI-I. 

The Spokane St1·ect Railway Company is now em
ploying G. E. 800 motors exclusively on it s rolling stock. 
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A change has been made in the standard size of axles 
from 3¾ to 3¾ ins., and the company's engineers state that 
they believe that a further advance to 4 ins. not unde
sirable. Th e weight of the wheels has been increased 
from 300 lbs. to 350 lbs . The cable line has been aban
doned, and the lines are now operated exclusively by 
electricity. The company's present r eceipts ar e averag~ 
ing about 30 per cent. above 1897, which show an in
crease of about 30 p er cent over 1896. The water power 
plant, so far as the street railway apparatus is concerned, 
remains much as it was in 1892. The only dynamos di
rect connected to water wheels which have been installed 
in the plant are upon the company's lig hting and power 
system, and with thi s R eplogle governors a re being used. 
The success of these installations will dictate the same ar
rangement in any further increase of the plant of street 
railway generators of similar nature. 

The company still connects the positive pole of the gen
erators to the ground, ana believes that this arrange
ment has certain advantages over the opposite connec
tion. Combination cars have been adopted as standard, 
and the company is rebuilding several of its old rolling 
stock to conform to thi s style, which has been found fo r 
the variable climate of Spokane th e most successful. For 
transfers the company is using a t icket manufactured by 
the Globe T icket Company. 

SAN FRANCISCO. 

As is well known, the Market Street Rai lway Company 
has installed on som e of its h eavy grades an auxiliary 
cab le system, for the use of electric cars mounting and de
scending the grades. In one case these grades are as high 
as 25½ per cent. The system is working with entire sat
isfaction . The cars continue their trips on these blocks 
with only a few seconds' delay and at about half the reg
ular speed, with scarcely any addi tional expense. Some 
of the other cable lines have been t ransformed from 
cable to electricity, but no furth er changes of th e hilly ca
ble lines to electric power is contemplated at present. 
For use on some of its cable roads the company is using 
the Lang lay of cable, and on others the ordinary lay . 
The choice is governed by the particular conditi ons exist
ing on each of the lines . 

The climate of San Francisco makes the use of com
bination cars particularly desirable, and the same class 
of cars as formerly used is still employed. The fender 
question has been agitated to some extent by the local 
authoriti es, and the Doarcl of Supervisors has just ap
proved a type of fend er which the company has attached 
to its electric cars. It consists of a scoop attached to 
the truck, and so adj usted that the front encl will drop 
to th e pavem ent whenever the trigger in front is struck 
by an obstacle, or whenever the motorman steps on a 
foot-plate. The company does not use or favor project
ing fenders, believing that they add greatly to the m1111-

ber of accidents, serious and fatal, as well as trivial. The 
style of fender being used is one desig ned in the com
pany's shops. 

In its power stations the company is increasing the use 
of condensers by the extension of salt water pipe lines. 
T he Bryant Street electric power station is now running 
condensing from salt water taken in pipes from the har
bor, and condensing machinery will be installed at the 
station at :Market and Valencia Streets, as soon as the salt 
water pipe can be extended to that point from the Bryant 
Street station . The O mnibus power station, which is 
some distance from salt water, is run condensing by the 
use of surface coolers on the roof of the station. 

A large variety of styles of rail are employed. It has 

been the company's policy to employ as much as possi
ble old rail in preference to purchasing new. Thus quite 
an amount of 8-in. slot rail, formerly used on cable lines, 
has been employed for electric track rail, and by cast
welding the joints good results have been secured up to 
the present time. A large amount of old cable track rail 
has also been used in electric construction, and as the 
ball of the rail was too low to permit of its use with the 
standard flange of the electric car wheels, the projecting 
tram of the rail was sheared off. The standard track con
struction of the company in new work is, however, a 75-
lb. girder rail on broken stone foundation. 

The company's car employees are paid 22 cents an 
hour, and those who desire are allowed to lay off one day 
in the week. A ll employees having regular runs are re
quired to lay off at least one day in two weeks. All men 
are required to give a bond for $250, and in addition a 
cash deposit of $25. 

Great attention is given to the prevention of accidents. 
All claims on account of accidents are attended to by a 
special official, who has the title of claim attorney. Ev
ery effort is made to determine the cause of any accident 
that may occur, and as soon as this is learned, to make 
such changes that similar accidents will not occur in the 
future. From the growing familiarity of the men with 
their work and closer attention to discipline, the num
ber and severity of accidents have been greatly reduced in 
past years, so that notwithstanding the increase in busi
ness the average expense for accidents has been reduced 
to less than one-half of the annual expense several years 
ago. The traffic of the company shows a satisfactory in
crease from year to year. 

Systematic Car Cleaning 

Now that boards of health, representing both State 
and municipal authorities, are giving special attention to 
the cleanliness of steam and street railway cars, to pre
vent the spreading of disease germs through a com
munity, and for sanitary reasons in general, it is import
ant that street railway managers give the matter special 
attention in order that they may be prepared to deal in
telligently with these officials, and provide such means 
as will enable them to meet the requirements as fully and 
as inexpensively as possible. A manager may not believe 
that there is much danger from the spreading of disease 
germs, as alleged on public conveyances, still he has to 
meet the requirements for public safety, so that as a mat
ter of cleanliness and taste the subject is important. 
Other things being equal, especially where there is close 
competition fo r traffic between different lines and systems, 
the one that provides the cleanest and best ventilated 
cars will secure the largest patronage. 

The chief demand for better sanitation of public con
veyances comes from a growing taste or refinement of 
life incident to this progressive age, and it cannot be ig
nored. There is nothing so conductive to the peace of mind 
and content of heart of the average traveler as the knowl
edge that the railway officials regard his physical wants 
and cater to them; or, in other words, that they cater to 
the public taste. In the matter of scientific and systematic 
car-cleaning, some of the principal steam roads of the 
country have of late been giving special attention to this 
subj ect and their practice-which in some respects is a 
copy of the practice of the United States Marine Hospital 
service in the cleaning and disinfecting of emigrant ships 
-can well serve as a basis for street railway practice. In 
some cases a specially trained force is employed at ter
minal points on many large steam roads, whose duty it is 
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to thoroughly cl ean and di sinfect the interior of the 
coaches, especially those employed in suburban service. 

F requently compressed air is employed to remove the 
dust from th e cushions, carpets and interior trimmings, 
and is generally regarded as the cheapest and most sat
isfa ctory means for cleaning a car. T he seats and backs, 
wheth er of plush or rattan , a re removed from the car 
when the du st is blown out , from both the top and the 
bottom sides of the seats. Stat ionary backs are cleaned by 
beating and by the air blast , and the air is also employed 
for blowing the du st out from the corners and from be
hind the h eater pipes. To prev~nt the dust from settling 
back in th e car, the doors and windows are all opened, so 
that the g reater part of th e dust is carried away by the 
strong current generated by the blast. Where com
pressed air has been used in cleaning seats and backs by 
street car companies, it has not proved as satisfactory as it 
seems to be in steam practice. vVhen a blast is employed 
it seems to dri ve the dust into_ the plush, and when a suc
tion device is employed it is said to consume an enormous 
amount of air, making the cost considerable. In any case, 
it is found bett er to remove both seats and backs 
from the car, and clean them either by hand or with a 
mechanical beater . 

After the dusting process, the wood\vork is carefu ll y 
washed with a solution of Modoc pulverized soap. The 
use of strong soaps, pumice stone or ammonia is not 
recommended, because th ese injure the paint and varnish. 
T he floors are swept and mopped every day , and oc
casionall y are mopped with a solution of carbolic acid. 

The di sinfection on steam roads is accomplished by the 
use of formaldehyde gas, which is introduced to the in
terior of the car under a pressure of 45 I lbs. by means of 
a rubber pipe inserted through the key-hole of the out
side door. P revious to introducing the gas, all doors and 
windows are closed tightly, and all closets and berths (if it 
be a sleeping car) a re opened, which gives the gas the 
opportunity of permeating all parts of the car. The ti me 
alloted fo r disinfecting each car is usually from 4-½ to 5 
hours, aft er which they are opened and thoroughly ven
tilated . It is said that the odor of the gas quickly dis
appears, and that the gas does not injure the finest finish 
of any upholstered or polished car. The wood and metal 
work of the interior is then wiped off with a weak solu
tion of Modoc pulverized soap-I lb. of soap to 6 gals. of 
water. In some cases dustless floor dressing is applied 
every thirty days. D ustless floor dressing is a chemical 
preparation, practically odorl ess, but containing antisep-

cent formaldehyde is first dissolved in 5 gals. of water, 
which takes a I per cent solution. Thi s quantity is su ffi
cient for twelve cars, and costs about 5 cents per gallon . 
Formaldehyde leaves no objectionable odor, and is not 
inj urious to the employees, although it irritates the eyes 
and air passages to some ex tent , but this is readily 
thrown off. It does not affect insect or animal life, ex
cept when used in large quantiti es and after long expos
ure, but the germs or infectious matter which comes of 
disease are destroyed, and all form s of bacilli arc very sus
ceptible to its action . 

The following will be found a good formula for for
maldehyde gas: 8 ounces of calcium chloride; 1 pint wa
ter; 2-½ pints formald ehyde. Dissolve the chloride in 
water, filter and mix with the formaldehyde. The above 
quantity is required to fill an empty generator to its 
capacity. One and three-eighths pints should be in the 
generator at all times when th e generator is in use, in 
order to insure safety. A regular charge, the quantity 
of which can be entirely used without refilling, amounts to 
2½ pints of the solution . The formaldehyde gas is made 
by boiling the above formula in a high C formaldehyde 
generator No. I, with Primus No. I apparatus. T o ob
tain the necessary amount of vapor to fumi gate a car, the 
liquid is boiled about twenty minutes to obtai n a pressure 
of 45 lbs. when it is applied to the car. 

Below are given some special features in the cleaning 
and disinfecting of cars practi sed on some of the leading 
steam rail roads of this country: 

ILLINOIS CENTRAL RAILROAD. 

W. Renshaw, superintendent of machinery, writes: 
"The interiors of our cars are fir st cleaned by giving them a 

careful washing from ceiling to floor with a good lin seed soap 
and water, if the car is not to be revarr.ished. If the car is to 
be revarnished we use pulverized pumice in connection with the 
soap and water. The pumice cuts the dirt more rapidly, as well 
as making a smooth surface of the old varnish. Rattan seats we 
scrub with soap and water, and if badly worn give them a coat 
of varnish. P lush cushions and backs are first scrubbed with a 
solution of ammo nia water and afterward dyed. Cushions and 
hacks should fi r st be thoroughly dusted, either by beating or 
compressed air, the latter being the best and m ost econo mical. 
Before creating any dust in a car the doors and windows should 
be opened, thereby causing a draught, which will r emove most 
of the dust." 

BALTIMORE & OHIO RAILROAD. 

J. N. Kalbaugh, superintendent o f motive power, writes: 
''T he inside woodwork of the ca r is first dusted with a dust 

brush and washed down with a n eutral soap and water whenever 
necessa ry. For this purpose white castile soap is preferable, 
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t ic properties, and it is claimed fo r it that it prevents dust 
from rising during the process of sweeping . I t is applied 
with an ordinary cotton-string mop, and dries immedi
ately . 

After the cleaning and disinfecting the car is then 
sprayed with formaldehyde, with an ordinary rose sprin
kler, or, better, with an air sprayer, which drives it into 
every corner and crevice. For spraying, 1 lb. of 40 per 

but any good soap containing a minimum amount of alkali will 
answer. 

"The cushions, window shades and parts of car difficult of ac
cess are cleaned with compressed air, the dust being blown out, 
a flattened nozzle being u sed for this purpose. The form of, 
nozzle used is shown herewith. The floors are mopped and 
sprinkled with disinfectant. 

"The outsides are wiped with dry waste to remove dust, and 
whenever the re i, an accumulation of smoke and dirt on the sur
face. they are wiped down with Modoc soap. The Modoc being 
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of an oily nature , cann ot be used in rainy weather unless the 
equipment is under cover. The window glass is cleaned with 
finely pulv erizfd pumice stone o r Tripoli and water. 

"I can see no r easo n why thi s m ethod of cleaning would n ot 
be acceptabl e fo r cl eaning street cars. " 

CHI CAGO, 11I L\VAUKltE & ST . P AU L RAI L WAY. 

J. N . Barr, superintendent of m otive po wer, stat es: 
"This company has found that the best m ethod of cleaning 

plush seats is to rem ove them from the cars, pla ce th em on a 
rack which rest s on 'horses,' and use air fo r cl eaning. A flat 
nozzle from 2 t o 3 in s. wide with a pressure of about 70 lbs. of 
air is considered the best. Thi s, of course, can only be done 
during the summer months with u s, as the ca rs are equipped with 
storm sash, as it would be too in convenient to carry the cush
ions out of the end doors in the winter, whereas during the sum
mer the windows are opened and one man passes the cushions 
out to another, who places them on th e rack, and th e third man 
uses the blower. The dust r emoved from the seat back in the car 
escapes by m ean s of open doors and windows. Of course, some 
of it will lodge on the edges of the woodwork, but thi s cannot 
be avoided. 

" During the winter tim e, when cars have storm sashes on , the 
cushions and back s are not treated as often, there no t being the 
same necess ity fo r it as during the summer. When, h owever, it is 
necessary, th ey are cleaned in side of th e car , leavin g the two 
end doors open , and m ost of th e dust escapes in thi s way." 

CHICAGO, TI U RLI NGT ON & QU I NCY RA ILROA D . 

The cl eanin g of passenger equipm ent is a matter that has re 
ce ived a great deal of attentio n by thi s road, being con sidered of 
so much importance that a few years ago a committee was ap
pointed from the company 's m echanical department to look into 
the subj ect. The following is the routine fo llowed each day in 
cleaning the pa ssenger equipment : 

Open all windows and doors. 
Remove seats. 
Cl ean cu shions and scat backs. 
Care for stoves and take out ash es. 
Fill fuel boxes. 
Jar dust down from sash and du st o ff. 
Sweep and mop the fl oor. 
Clean saloon and wash stand. 
Clean and fill water tank. 
Lamps trimmed, fill ed and cleaned. 
Close windows and wash car o n the outside. 
Washers to be fo llowed by window wipers and truck wipers. 
Sweep platform s and wipe hand railin gs. 
In side to be dusted and ,voodwork wiped. 
It will be seen that each day the seats, wheth er they a re of 

rattan o r of plush, are removed from the car and th e du st 1s 
thorou ghly blown out of not only the top, but the bottom side of 
the seat by compressed air. The backs, which a re a fixture of 
the seat fram e, are thoroughly cl eaned by beating and with com 
pressed air, the air being used also to blow the dirt out from cor
ners and from behind the heater pipes. The fl oors of all cars 
are swept and m opped once a day, and in addition to thi s di sin
fectant s are u sed fo r sprinkling the sm oking cars. 

The frequ ency of washing the in side of cars and the rattan 
covering to th e sea ts and backs of seats depend s entirely on the 
service of the company, but the company aim s to wash not 
only the seat s, but th e whole in sid e of th e car , at least once in 
thirty days; cars in regular suburban se rvice treated in thi s way 
keep looking bright and cl ean. 

DELAWA RE, L ACKAWA NNA & W ESTERN RAILROAD. 

Robert :M c K enna, master car builder , states: 
"\Vhen we clean the seats and backs in our ca rs we take them 

out of the cars and beat them until the dust is out of them, and 
when the plush becom es fad ed we dye it. vVe do n ot use rattan 
seat s and backs in our cars except in our drawing-room and 
sleepers, and they are rattan chairs which we paint." 

BOSTON & MAI KF, RAILROAD. 

Chas. E . Copp, general fo reman painter, writes : 
"While steam car cleaning d iffe rs from electric car cl eaning on 

account of th e sm ok e, et c., some particulars of our practice may 
be of interest. 

' 'For th e interior cl eaning in the shops of our passenger equip
ment that is in good enough order to go into service again with
out varnish, we use a mild soap solut ion applied with a brush 
by one man working up the dirt. Another man with sponge and 
water follows 1he first , washing off the part s and wiping them 
dry. In the case of an interi or that is to be varni shed, the only 

difference is that the work is sc rubbed or rubbed with pumice 
stone (powdered or ground pumice stone) . For the interior 
renovation of woodwork of a car in service I should recommend 
the use of Brooks' car renovator, which is a kind of an oily sub
stance, of a sweet smelling odor, that is applied with cotton 
waste or rags, and wiped dry with the same. This material can 
al so be used with good results on a car in the shop that is in good 
enoug h condition in side to go without varnishing. 

''To clean rat.tan, stich as is u sed in steam and street cars, 
fir st r emove all dust by blowing it out with compressed air with 
nozzle and ho se connected with the compressed air plant in use 
for t esting air-brakes, which is in use in all steam car shops that 
are up to date. Then scrub with a good stiff brush, using a solu
tion of 'Soapine' or 'Savogran' and a littl e ammonia. Apply 
hot. If th e dirt is not removed easily add fin e pumice stone and 
scrub the work and rin se off with cl ean water and let dry. If 
des ired, a light coat of white shellac or varni sh will improve it. 
If the rattan has become dark and spotted by long use, after 
washing, paint with a rattan-col ored paint and then varnish. If 
the work is detached and out of car thi s paint may be success
fully applied by the compressed air spray process with a pneu
matic painting machine. 

"To clean ca rpeting of any kind, such as would be used in all 
steam and street cars, th e process is about the sam e as in clean
ing rattan. First remove the dust by compressed air, then apply 
the solution of Soapine and water, which should be hot and kept 
hot all the time, with a flat stiff brush, with a liberal supply of 
'elbow g rease,' so-call ed. The solution is a good thing and 
g oes a good way toward the cleaning, but 'elbow grease' does 
the larger half of the work in the hand of one who tries to do 
good work. 

'' In cleanin g plu sh, surh as u sed in st eam and street cars, if the 
plush is not very much so iled, but looks dingy, all that is needed 
is a light wash with a weak solution of Soapine and water( after 
the du st has been removed by th e compressed air) applied hot 
with the brush and sponged dry. If the plush is very much 
so il ed and faded, a die must be used to resto re the color. This 
should he added to the solution of Soapine and water (the 
streng th of dye added depends upon the condition and require
ments of the plush). The work is then done with one application, 
applied h ot with the brush and sponged dry. The dyeing mix
ture is prepa red beforehand, and a supply should be kept on hand 
to be always ready. It is made of wool mordant, Glaubers salts 
and aniline dye, of whatever colo r of dye is required; it makes 
no difference what shade is u sed, but 'fa st crimson' and the com
lJinatio n colo rs that make 'old gold' are th e m ost common 
colors n ow in use in cars. Thi s mixture sh ould be boiled for 
about on e-half hour, then set away to settl e, th en turn off. In 
doin g thi s n one of the sediment that will settle in the bottom 
should be allowed to go with it. Cover the whole up and set 
away to be rea clv when neeclecl. 

" O th er kinds ·of soap than Soapine can be used, but Soapine 
is just as good, and has all of the necessary materials in its 
make-up, and is cheap. After twenty-five years' ex perience I 
have come to the conclusion that the simplest and the cheapest 
method of cl eaning plush used in railroad car service is the best 
one. The cost of material to wash a common passenger car 
with just a light wash , without color, eith er rattan, carpet or 
plush, would not exceed the price of a pound of Soapine or 'Sav
ogran ' (which we are now using in place of it) at 4 or 5 cents 
per pound. The cos t of material to wash and color a common 
car of plu sh lining would be from 25 to 75 cents per car, as it 

depends altogether upon the condition of the plush to be cleaned. 
The above facts, r elating to renovating rattan, carpet and plush, 
I have gleaned from J. H. Gilman, our foreman upholsterer here. 

"Regarding th e question, 'How do you dispose of the dust to 
prevent it s settling in th e cars ?' will say that all plush, etc., 
is removed from the car in shop practice and cleaned afterward. 
But the du st in the car can be all blown out with the compressed 
a ir, the hose being taken into the car for that purpose. For 
cleaning the plush in the car I understand that a compressed air 
suction device is employed by the B. & 0. R. R. in its Pittsburgh 
shops. It is made of tin, of a kind of tea or coffee pot design, 
with the compressed air attached at the back end under the han
dle, and a tin snout to which a hose is attached at the for
ward encl, and is passed out of the window of the car. In 
operation the operator turns on his air and passes the instru
ment over the plush as though he was ironing it with a tailor's 
goose, with the speedy result that the dust is sucked up in the 
operation and speedily passes out of the window." 

The Marlboro Street Railway Company, of Marlboro, Mass., 
ex pects to install two 250 h.p. engines, with equipment to cor
respond, in its station the coming summer. 
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Relative Steam Producing Value of' Three 
Qualities of' Coal 

A. Baldasano, M. E., and W . J. Beach, M. E., lately made a 
test at the Duane Street station of th e Edison El ectric Illuminat
ing Company, New York, to determin e th e effect of relative steam 
producing- values of two qualiti es of coal and the effic iency of a 
bo il er. The boiler in which the test was made was of the Bab
cock & Wilcox deck water tube type, built in 1896, of 370 h .p. 
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Coa l No. 2 --· --·-·-----
Coal No, 3 ----

50 t-+--+--+---+----+--+--+--+--+-+--t--tr-+--+--+--+------t--t-- ,,,!k:::::- '_ 
l ---t-+-t--+--+-+-+---l----1-+-t--+----+---l--+--/ -l-~/----!v!_.....-/6F- - -

45 I/ V l-+-+-+1--- 10 

,.._ >-L--t--+--+--+-+--+- V i V ! .--- -<,> 

~ 4o -+--+-+-+-_--1,>:-·o:r:,.J·_-~i"< --~ ~ ·--<,-•~ .:.:.;t= :~:~:::.~=-T- : 
C!) 35 1-+--t----t---t--lii- ..:::___:::.,.. ~,tr,,2t . /- : : : "" 
'o :: ;i..1~~c~~'"-<~~=== j=-:- J g 3Q i! ,. / red_ i 1' I t 

r-. :1 1//':v ' : i i 'fil 
~ I\ ,, /1 I : I +-' 

a !: /'I/ -! , , , i: 
& 25 ,:--✓/ /i i-- 1- ~I 6 ~ 
en !L,; " ,. 
t !~,/,r/-+-t--+-H-'l-+-+-+.----t---t---+--HH----1-,-f~- ~ ~ 20 ,ip I 5 ~ 
8 1;i : ~ 

15 l-+--+----1-+-1_,- !7-+-+-+--t-,-t---!,--t--t---H-+---1--+-l-t-t--H-+~ 

l-----+-+--f---1--- 1;-.--i -J----t---t--t---t--t--:t----1--+----t, -/-t-·I--+ -f-1-'--t➔-

IQ J·l -/- ~ :3 
1-+-+--+------l---l'l ·i 

H l---t--+--t----t--l:c,-+--f----1-----t- +-11----t-t-t---t---t----t--+:---+--I-!- - 2 

•--+---+--t----t---1,:+ : --+--+-+-+--f I 
0 ~------------_....._.__.__._ ___ ..... _______ ...._..._ ....... _,__._........, ___ ......._ ...... 

0 .2 .4 .6 .8 1.0 1.2 1.4 1.6 1.8 2.0 
Draft In Inches of W a te1· Stret!t Ry. Journal 

FIG 1 

rated capac ity, containing 196 tubes of 4-in. diameter and 18 ft. in 
length. The boiler was built to carry 225 lb s. p ressure. 

Three sampl es of coal were tested under three conditions of 
draught-natural (ashpit doors open), half forc ed (revolution of 
blower 400) and full forced (revolution of blower 6ro). The 
draught and steam pressure were as uniform as possibl e in each 
case. The accompanying table g ives a digest of th e test. 

Th e results are interestin g as showing the adaptability of steam 
boiler to an enormous overl oad, though under desirable efficiency, 
a circum stance which often occurs in central stations, where an 
acc ident may temporarily throw a hi gher duty upon a lower 
rated boiler. A n illust ration of thi s occurred recently a t th e E di-

son station at Paterson, N. J. The entir e boiler plant was sub
merged in tons of coal, which fell with the bunkers upon th e 
boilers. As soon as a sufficient amount of the debri s could be 
cleared away th e ent ire plant was operated by one boil er runnin g 
at II3 per cent overload, which was even g reater, except in on e 
case, than that obtained in the above tests. A temporary in
stallation of the forced draught might at some emergency prov e 
th e salvation of a crippled station and a worried superintendent. 

In F ig. 1 the absc issas give the difference in pressure between 
the ash-pit and the up-take, and the ordinat e the pound s of coal 
bur ned per square foot of grate a nd the evaporation from and at 
2 12 deg. per pound of coal. The second set of curves o n Fig. 1, 
giv in g the evaporation per pound of coal for different pressures, 
show that the evaporation per pound of coal does not decrea se a s 
rapidl y as th e draught increases, a nd in two oi the samples reache s 
a minimum. Fig. 2 shows the water evaporated from and at 
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FIG. 2 

212 deg. per pound of coal, referred to the coal burn ed per square 
foot of grate. 

In all three tests the evaporati on is greatest with the lowest 
rate of combustion. An increase in the rate of combustion shows 
a diminution in the rate of evaporation, and in the case of coal 
Nos. 2 and 3, a still higher rate of combustion increases the rate 
of evaporation. Coal No. 1 does not show a ny Increase within 
the limit s of the test. 

The "free-burning" coal, which need not be coaxed with ai r to 
yield its heat unit s, is still in the lead for conditions of boi ler 
efficiency, and it may be regarded as axiomated that the more 
work put in a coal to burn the less of real value obtained from it. 

TABLE OF DATA AND RESULTS. 
------ ----------------------- ------------------------------ - . 

CoAr, No. 1. CoAr, No. 2. CoAr, No. 3. 

___________________ 

1

T __ es_t_N_o_._1. 1Test No. 2. lTestNo. 3. Test No. 4. ]Test No. 5. ,TestNo. 6. Test No. 7. Test No. 8. Test_ No. 9. 

1, Fuel in use. . . . . . . . Lackawanna coal (stored 4 mos.) Lackawanna coal (from mines.) I 
2. Duration of test , in hours . 6 4 l 4 8 4 4 8 3½ 3 ,1; 

3. Condition of draught . . . . . . . Natural Forced Forced Natural Forced Forced Natural Forced Forced 

4 D ht · · f t } uptake. .50 .53 .43 .54 .56 .70 .51 .66 .76 
. raug • m ms. o wa er. ash pit. o .43 1.41 o .53 1.33 o .82 1.37 

5. Temperature of feed water. . 83° 86° 84° 87° 86° I 84° 85° 88°.5 89° 
6. Total fuel used, in younds. 7,143 7,800 13,200 11,100 9,000 11,100 9,661 10,200 12,300 
7. Ash, in pounds. . . . . . . I 1,379 1,505 2,547 1,667 1,287 1,587 1,578 1,797 2,167 
8. Combustible, in pounds. . . 5,764 6,295 I0,653 9,433 7,713 9 513 8,083 8,403 10,133 
9. Coal used per hour, pounds . 1,190 1,950 3,300 1,388 2,250 2,775 1,208 2,914 3,514 

IO. Water evaporated by boiler, pounds 55,012 54,275 77,658 84,548 62,466 83,880 68,286 63,750 80,738 
II. Equivalent evaporation from and at 

212° . . . . . . .. . • . . . . . 65,244 
12. Water evaporated per hour. . . . . 9,069 
13. Water evaporated per pound of com-

bustible ............ . 
14. Equivalent evaporation per pound of 

combustible from and at 212° .. 
15. Coal burned per square foot of grate 

surface per hour. . . . . . . . . 
16. Water evaporated from and at 212° 

9.54 

I 1.32 

17.5 

8.62 

10.21 8.65 

per sq. ft. of grate surface per hour 159.9 236.4 338.7 
17. Commercial h.p. of boiler . . . . . 315 466 667 
18. Rated h.p. of boiler. . . . . . . . 370 370 370 
19. Per cent. above or below rated h.p .. 

1

15J(i belowl26J-(i above 85°; ahove 
20. Efficiency of boiler...... . . . . . . 76°(i 68% 58Jii' 

Per cent. ash. . . • . . . 19.3 19.3 19.2 

10.60 

183.9 
362 
370 

2J(ibelow 
71% 
15.0 

I 

73,983 99,5°1 8o,939 75,325 95,389 
15,616 20,970 8,536 18,214 23,068 

8.09 8.81 8.45 7.59 7.96 

9.59 10.46 10.01 8.97 9.4 1 

33-?9 40.81 17.76 42.85 51.6S 

271.9 365.8 148.8 316.5 400 8 
536 72 l 293 624 790 
370 370 ' 370 370 370 

45J(i above,95Jii' above 21 % below 69°,; above II4°~ above 
64°ii' 70J(i 67J(i I 6o 0 (i "63°(i 
14.3 14.3 16.3 17.6 17.6 
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It is in teresting to note that snow plows and sweepers 
operated by storage batteries have been introduced on the 
lines of what was fo rmerly the Englewood & Chicago 
E lectric Street Railway Company, now known as the Chi
cago E lectric Traction Company. The snow plows and 
sweepers are similar to those usually employed on roads 
operated by the over-head system, except, of course, that 
storage batteri es supply the propelling power. The Chi
cago Electric Traction Company has also recently added 
to its equipment a special car which is chartered for parties 
and also for funerals. 

The new construction in D ublin, Ireland, has been car
ried fo rward rapidly during the past six months, and the 
system there is now practically completed. As will be 
seen from the description which appears elsewhere in these 
columns, the work has been carried forward upon a high 
plane, and the new station of the rnmpany will rank in 

completeness among the best stations of the same 
capacity in this country. I n certain features the system 
will have a particular interest, especially for our foreign 
readers. on account of the provisions made for keeping the 
voltage on the return circuit within the limits required by 
the local Board of Trade. The copper installation is ex
ceptionall y h eavy, being over one ton per car operated, 
while, in addition, boosters are used on both the outo-oin rr 

I::, I::, 

and return circuits. 

If car wh eels be pressed on th eir axles too loosely they 
will work off und er the severe conditions of electric trac
tion ; on the other hand if too much power be used in 
forcing them on their scats there is danger that the elastic 
limits of eith er th e wheel, hub or axle will be exceeded, 
and . consequently, that it will break under any abnormal 
blow or strain. Th e proper proportioning of the strains, 
therefore, that th e maximum grip shall be secured within 
the elastic limits of the materials employed is an imp_ortant 
one, and is di scussed elsewh ere in a communication from 
l\I r. L ever ich, of the engineering department of the Drook
lyn Bridge. The treatment is a th eoretical one, and shows 
that under the conditions assumed, the ratio of the diame
ter of the bore of the wh eel hub to that of the axle ~hou ld 
be as 599 to 600 to secur e the best results. It seems as if 
this principle should have wide application in all railway 
work

1 
and should settle the question as to what pressure 

to use in pressing on wheels. 

Street rail way employees sometimes think that they 
must rush to their State legislatures to secure a remedy for 
all of their supposed ills, when in nine cases out of ten, if 
they would present their case in a proper manner to the 
officials of their roads their requests would be readily 
g ranted. A case to the point occurred not long ago in one 
of th e State legislatures , in which a vestibule law had been 
introduced. It became necessary for the president of a 
street railway company to visit the capital and protest 
against some of the provisions of certain other street rail
way laws, when he was able to show to the railroad com
mittee that hi s company was not opposed to the introduc
tion of vestibules, and that had the employees made any 
request to the company to have vestibules added to the 
cars, he would have g ladly complied with their request. 
Railway managers are constantly devoting more attention 
to the welfare of their employees, and now generally rec
ognize the proposition that every step taken or encour
aged by them to promote the welfare and comfort of thei r 
employees attracts a better and higher class of men to thei r 
service. 

It is gratifying, indeed, to the observer, no matter from 
what special standpoint he views the situation, to be able 
to perceive that street railway accounting, which is really 
the vital element of all forms of business, is making steady 
progress, not only in methods and adaptations, but also 
in the manner of stating results. Investors and the mana
gers of street railway enterprises as well have of late come 
to look upon the fine skill of the accountant with the same 
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respect as that which is extended to the ability of the en
gineer who plans construction work, and that of the ex
pert electrician who secures a maximum of efficiency and 
economy. There is the same kind of distinction between 
the well-arranged, well-organized and thoroughly admin
istered accounting system of a representative street rail
way company of the period and the manner in which the 
bookkeeping of street car lines was formerly performed, as 
there is between the model power house and the ill-smell
ing, out-of-repair stable and its complement of broken
down horses, so commonly offending the sensibilities a 
decade or a decade and a half ag-o. The modern street 
railway is something that is very new, comparatively. The 
usurpation of the old horse car lines by electric traction 
is a chapter in the history of mechanical development and 
progress that is without a parallel. 1\Iuch of the account
ino· which has made this transformation possible, with safe-

b . 

ty to investors, is as new as certain parts of the electrical 
equ:ipment which has made modern street cars useful to 
the public. It is not new in principle, for in accounting as 
well as in mechanics principles arc eternal, but it is new in 
application and in specific methods which it has been nec
essary to work in order to meet stated requirements. 
That progress in street railway accounting ·w hich is most 
in evidence at the present time is, of course, that which is 
revealed by the work of the Street Railway Accountants' 
Association . So far, however, this organization has lim
ited its effort to classification of the accounts of costs of 
operations and expenses in general. Its work, however, 
will scarcely stop at this point-no more than is the gen
eral progress that is being made likely to stop with any' 
one division of the work. Nor is the whole development 
in street railway accounting bound up in this organization, 
although it may be regarded as the official exponent of 
that progress. In every auditor's department, from one 
end of the land to the other, there is some one at work 
who is constantly weighing the different problems that 
arise in street railway aclrninistration, who is studiously 
inquiring into conditions that prevail, and who is working 
with painstaking detail upon plans and methods for reach
ing required results. Uniformity in treatment of expenses 
and operating costs in general would seem to be practi
cally secured at the present time. The approaching con
vention, we may safely assume, will approve of the final 
report of the committee in this regard and relieve it from 
further responsibility. But as surely as this is clone, which 
would be simply ending the first chapter of a considerable 
volume, various new fields to be explored and the methods 
of work therein properly standardized will be brought to 
the attention of the association by some of its members. 
The work of the organization comprises far more than that 
which is at present in hand, and its years of existence, 
judging by what it is possible for it to accomplish in the 
lin e it has espoused, should be very many indeed. Indi
vidual effort , now being put fo rth everywhere, will accom
plish many good results, but even the best of these can 
')nly be given the appropriate seal of approval and rec-
1 >mm ended for general adoption through the offices of 
uuch an association as that of the street railway account
ants. Progress in street railway accounting is a patent 
fact, and the Street Railway Accountants' Association of 
America is the natural gage and exponent of that progress. 

The STREET RAILWAY JoURNAL recently asked several 
prominent railway managers who have had a long expe
rience in the business, whether, in their opinions, the 
duties of a general manager of a large system are any less 
onerous than they were several years ago, and whether 
they noticed any change in the relations between street 
railway companies on the one hand and the municipal 
authorities and the public in general on the other. In re
gard to the first, it would appear, on first thought, as if 
the growing tendency toward standardizing electric 
railway appa ratus and systematizing the work into 
different departments would lighten the burdens which 
formerly rested on general managers. It seems to be the 
general opinion, however, of those with whom we have 
come in contact, that the aggregate number of trying 
conditions which surround the office of a general man
ager are as g reat now as formerly. The questions, of 
course, are different, and many which now arise can be 
treated vvith a set formula born of experience, but in a 
business so important as that of conducting a large city 
system, new questions are constantly arising, or those 
questions which seemed of little importance in the past 
now demand an attention which was then postponed, so 
that as a whole but little difference can be seen between 
the sum total of demands which are made upon the time 
of the general manager. Again, the business of a railway 
company, especially in a large city, is one of almost 
boundless possibilities. No sooner has one set of condi
tions been straightened out than a host of problems arise 
in different directions which suggest improvements of the 
system and equipment, so that a man of no matter how 
much energy and resources can always find plenty of op
portunity for engaging his attention. While this is true, 
it is also true that the more a manager can relieve him
self from work which others can as well perform, the 
more time he has to take up these new problems which 
are constantly on the horizon of his daily occupation. The 
principle of correct management, we believe, is summed 
up in the fo llowing statement, recently made to us by a 
man whose reputation as a successful railway manager 
and president is recognized on both sides of the Atlantic 
and whose opinion on street railway matters is eagerly 
sought. He says: "I believe that the principle of mak
ing each chief of a department responsible for the acts 
of his entire department, and paying him in proportion 
to hi s efficiency, is conductive to the most gratifying re
sults that can be obtained. \Ve pay our barn foremen, 
division superintendents and chief engineers upon this 
plan, gaging them by an efficiency which includes ser
vice, material and labor expended." 

While in many respects the street railway business has 
thus changed, there seems to be but little difference in the 
attitude taken toward the railway companies by municipal 
authorities and the public . In spite of the improvements, 
longer rides and better service which have been provided 
during the last ten years in transportation facilities, there 
is still in many localities a lack of sympathy between the 
traveling public and municipal authorities on the one hand 
and the aims of the railway companies on the other, and 
in some cities a display of a more or less hostil e attitude 
toward the transportation systems. Undoubtedly much 
of this antipathy on the part of the public has been fos-



202 STREET RAILWAY JOURNAL. [VOL. XIV. No. 4. 

tered by th e misrepresentations of the companies' pur
poses by a sensational daily press, which finds a profit in 
maligning all large corporations, and unfortunately these 
efforts have been aided in some cases by a small body of 
self-styled ''reformers,'' who, by their advocacy of munici
pal control and confiscation, have encouraged socialistic 
attacks on capital. The best possible way to overcome 
thi s opposition is in th e better education of the general 
public as to the int entions and acts of the railway com
panies, as well as about the conditions which surround 
their business. \Ve firmly believe that fair-minded citi
zens constitut e a very large maj ority in every American 
community, and that could they realize the injustice of 
many of the demands on railway companies to which 
some of them in the past have given a tacit acquiescence, 
and which amount in reality to sequestration of private 
capital, they would be favorably di sposed toward meeting 
the propositions of the transportation corporations in a 
fair and eqnitable spirit. 

The recent report to the Massachusetts Legislature of 
the special committee appointed by th e Governor some 
nine months ago to investigate the subj ect of the relations 
between street rai lways and municipal corporat ions prom
ises to mark an epoch in st reet railway management in 
that State. The conditions there a re similar in a general 
way to those elsewhere. O n the one hand.there is no coher
ent system of g ran ting franchises, liut almost every one is 
on a different basis; on the other hand, many of th e rail
way companies feel the need of a more fixed and definit e 
tenure of their franchises. Notwithstanding that in most 
cases these are, in terms, perpetual, they arc said to be, 
in fact, legall y revocable at the discretion of the local 
boards. \Vhilc in theory such a condition is most illogi
cal, in l\Iassachnsetts it has worked on the whole satis
fac torily, but the growing importance from an invest ment 
standpoint of the street railway properties in that Stat e 
has imposed the necessity of adopting some more sys
temati c method of dealing with the situation. The com
mittee ,vhich was appointed to undertake a solution of this 
problem was representative of the intelligence and 
broad-mindedness for which th e commonwealth ts 
noted. Upon nndertaking it s labors the committee 
soon fonnd that so much popular misin formation 
existed as to the result s secured by different methods 
of control in other places, espec ially in certain European 
cities, that it was decided to accept nothing unless verifi ed 
hy examination on th e spot. For this reason a careful ex
amination was made of street railway conditions and fran 
chises of all large cities in thi s country and abroad, par
ticularly of those in which it is often claimed that low 
fares are charged or large returns are made by the railway 
companies to th e municipalities, and, as a result , the mem
bers of the committ ee state that " if such a street railway 
Utopia anywh ere exists , they have, in the course of their 
investigation, fail ed to find it." Most of the franchises 
abroad were found to be for fixed terms of years, but thi s 
arrangem ent, the committ ee considered, is open to serious 
objections, as it acts practically as a check on enterpri se 
and a bar to any development involvi ng the investment of 
fresh capital. O n the other hand, a perpetual franchis e, 
revocable at will, as at present , without provision for com
pensation to the company, exposes the latter to hardships 

through the caprice of the authorities, or the enticement 
of a higher bid from would-be competitors. The commit
tee deems advisable, however , a r estrictive power of revo
cation on the part of the municipalities as an inducement 
to good railway service. The municipal operation of street 
railways is carefully considered, but an attempt to carry 
this out in Massachusetts ,vould be followed, the commit
tee thinks, with g rave difficulti es of a practical as well as 
theoretical character, and does not recommend it. It 
approves of the ownership of the tracks by the munici
pality and their lease to the companies, of the regular cor
poration tax upon a basis of the market value of the capital 
stock, as at present, and also a tax equal to the dividends 
paid in excess of 8 per cent, provided, however, that no 
company shall be liable to pay such additional tax which 
has not from the elate of its organization paid dividends 
equivalent in th e aggregate to at least 6 per cent per year. 
.i\ graded tax on gross receipts, payabl e to municipalities, 
is also recommended. It is the plan of the committee that 
all money paid to municipalities under these two latter 
provisions shall be devoted to th e r epair and maintenance 
of public highways, and that it should be in li eu of any 
maintenance of streets, roads or brid ges by the railway 
company. There are other provisions in the proposed act 
to which it is unnecessary to refer h ere, but which are in 
lin e with the general policy of the committee as outlined 
above. 

T h e report has not yet been acted upon by the Legisla
ture, and the hearings upon it before the legislative com
mittee have not yet been completed, so that it is impossible 
to state whether it will be adopted in it s present form or 
will be g reatly modified if adopt ed at all. The franchise 
conditions under which the different Massachusetts roads 
operate are so varied that it is also impossibl e to stat c,with
out an extended investigation of each case, whether the to
ta l taxation as proposed will be greater under the new plan 
than und er the old. The ownership of the tracks by the 
municipality, we believe, presents grave objections, and 
may g ive rise to serious troubles in the future, but if the 
railway companies are permitted a practically perpetual 
franchise over these tracks.the difference between the own
ership of them and the lease of them by the railway com
pany is not considerable. In many respects, however, the 
report of the committee is to be highly commended. It 
recognizes, first, th e advantage to the public of the private 
operation of the railway lines; and second , the necessity 
of removing th ese properties from hostil e legislation, re
gardl ess of the financial ability of the companies to com
ply with the laws passed or the ultimate effect of such 
legislation , and ba sed 11 st1ally 11pon wrong premises and 
prejudice. Such immunity wonlcl do much to reassure 
capitalists of the safety of their investments in properties 
of this kind, would reduce street railway operation to a 
more business basis, and would of it self compensate the 
street railway companies for a considerable amount of ex
tra taxation. 

In the hearing of this bill, which commenced March 24, 
the counsel for the railway companies introduced a 
substitut e fo r the bill recommended by the committee, 
embodying many of the pr.ovisions of the latter, but with 
certain modifications to better protect the transportation 
interests. These lay principally in the methods of revoking 
fran chises and compensating the company therefor, and in 
the graded taxation clause. 
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New Construction in Dublin, Ireland 

The electric system of the city of Dublin, Ireland , is 
now nearing completion, and when finished will be an in
stallation of which any city could be proud. The equip
ment is modern, is being installed with g1·eat care, and it 
is thought that its completion will exe ~;; ise a great stinrn
lus upon the elect ri c railway cnnstru'( \ ,n in th e British 
Isles. 

The Dublin United Tramways Company has now in 
operation t\,·o electric lines, which have already been de
scribed in the S'l'REE'l' RAILWAY JollR NA T, . These a1·e the 
Dublin Southern District line, purchased some time ago 
from the J")uLlin South ern Tramways Company. and the 
Clontarf lin e to the north. Doth of these lin es have been 

atcd the fitting shop , stores, men 's r1>o lll , de . A separate 
coal store, with a capacity for 3 0 0 0 t,m s, is placed at the 
clock encl of the boiler house. Th e whole of the construc
tional steel work for the power hou se, includin g th e chim
ney shaft s, was supplied by Rit er & Conley. 

The boiler house is 131 ft. x 76 ft. . and is a rranged fo r 
twenty Babcock & vVikox boilers, placed in batteries of 
two, five batteries on each side of th e stoking floor , which 
is 18 ft . 6 ins. wide . Th ese boilers, of which six pairs are 
being erected, have each a heating surface of 2530 sq . ft. 
The tubes are 16 ft. long, and are expanded into fo rged 
and welded mild steel headers. In additi on to th e ordinary 
steam and water drums, which arc 36 ins. in diameter and 
21 ft. 4 ins. long, each boiler is provided with a separate 
steam clrnm , 20 ins. in diameter, connected to the back encl 

Stret:: t R:iilw ay Juu m .1.l 

FIG . 1.-ENGINE AND GENERATOR UNIT 

in operation for some time from their own power stations, 
th e southern line being the older. The wod~ upon which 
the company has been recently engaged has been to con
nect these two sections bv an cxtcnsi,·e svstem within the 
city. This work has just been completed, and the many 
novel features of const ruction will make a discussion of 
the system of interest on both sides of the Atla ntic . 

POWER IIOUSF'. . 

Th e Dublin United Tramways Company is erecting a 
main power station on a valuable plot of ground owned by 
it, some 500 ft. long x 325 ft. deep, frontin g on the Grand 
Canal Dock on the south side of the River Liff ey, and to
ward the east end of th e city. The buildings at present be
ing erected occupy only a portion of this ground, and it is 
intended to erect a spacious car Luilding and repairing 
shop and car barn on the remainder. 

Th e general plan of th e pO\ver house will be seen from 
F ig. 2. Tt is a steel framed brick building with concrete 
and steel fl oors, and c011sists of two long rooms separated 
by a center wall, one of which forms the eng in e and the 
other the boil er house . A portion of th e eng in e house 
building is walled off and forms the offices fo r the chief 
engineer and his assistants. In this portion also are situ-

of the steam and water drums by wrought steam neck 
pieces, 5 ins. in diameter. The thickness of th e plates used 
in the construction of drums is 16-32 in . Th e whole of 
the steel used in the manufacture of these boilers was sub
jected to rigid tests by th e government inspector befo re 
bein g passed. The following ch emical analysis was speci
fied. 

Carbon , between ........... . .......... 0.1 5 and 0.25 

Phosphorous, not to exceed ............ 0.05 
l\Ian ganese, n ot to exceed . . ........... . 0.45 
Silicon, not to exceed . ... .............. 0.03 
Sulphur, not to exceed . .. .............. 0.05 

The ultimate tensile stress of the plates is bet,veen 55,000 
and 65,000 lbs. per sq. in ., with an elongation of from 24 to 
32 per cent in 8 ins. T he hydraulic test pressure for th e 
d rum s was 250 lbs. per sq. in., and that for the sections and 
nmd drums 300 lbs. per sq. in. The working pressure is 
160 lbs. per sq . in . 

Th e main flu es, which are of brick, are arranged below 
and at the bac k of the boilers, one on each side of the 
boiler house basement, and access is provided to them by 
doors in each cross alleyway between the boiler founda
tions . The bottom of the flues has been kept level with 
the floor to faci litate cleaning. The soot is removed by the 
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FIG. 2.-PLAN AND SECTION OF POWER STATION 
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conveyor to the ash bunker for barging away. Each main 
flue is complete in itself, a separate economizer and chim
ney shaft being provided for both . A cross-flu e is ar
ranged between the boilers and economizers in addition to 
the ordinary economizer by-pass flu es, to enable each flu e 
to work into either economizer or chimney, as may be de
sired. The two economizers, each composed of 384 tubes, 
are of the Green type . 

The chimney shafts arc of steel , lin ed with fir C' brick, and 
are IO ft . in di;meter and 200 ft. high , standing on a bri ck
work base 26 ft. high from flu e level, making the total 
height of the shaft 226 ft. 

The system of piping is at once very simple and conven
ient, as will be seen from th e g eneral lay-out of the sta
tion. Any engine can be feel from any boil er , while the 
length of steel pipe is kept as short as possible . Th e ar
rangement minimizes the risk of breakdown, and provides 
the maximum of interchangeability with the minimum of 
loss through condensation. The feed pipes arc 011 the ring 
system. Two rings are used, one for th e hot and th e other 
for cold feed. The whole of th e live steam and high press
ure feed piping is heavy lap-welded steel pipe, th e test 
pressure being 800 lbs. per sq. in . The low pressure pip
ing is the Crane Company's ' 'standard" pipe. The main 
exhaust pipe is in two sizes, the 20-in . diam.::ter being lap
·welded wrought iron , and the 30-in. diameter cast iron 
pipe. An atmospheric exhaust pipe is al so provided, open
ing into the main exhaust pipe through an automatic re
lief valve. The whole of the pipe work and the valves and 
fittings for the same have been supplied by th e Crane Com
pany. Stratton separators and C . W . Hunt coal conveyors 
are used. 

The engines are vertical cross-compound R eynolds-Cor
liss (Allis) condensing engines , with cylinders 20 ins. and 
40 ins. x 42 ins. stroke, running at 90 r.p.m. , an indicated 
800 h.p. at full rat ed load. The cylinders are not jacketed, 
but are lagged and covered with planishe<l sheet steel. The 
valves are arranged in the cylinder heads to reduce clear
ance, and are double ported. A multitubular reheater re
ceiver is arranged between the cylinders. The pistons are 
of cast iron , strongly ribbed with junk rings and bull and 
spring packing rings . 

The governor is arranged to control both the high and 
low pressure cylinder valve gears, which are also arranged 

COAL BUNKERS 

D D 

segments. It is 19 ft. in diameter and weighs 70,000 lbs., 
and is so design ed that it can lJe run up to 120 r.p .m . with
out receiving support from th e arms, and up to 150 r.p.m . 
without exceeding the elastic limit of th e mate rial in anv 
member. The condensing plant and boiler feed pump·s 
arc of the Wheeler make, well known in E urope 
and A merica, and with th e fee d water fi lters have 
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been furnish ed by the \Vhccler Condenser & En
gineering Company. Three A dmiralty type surface 
condensers are installed, one to each pair of main 
engines. The condensers are placed i'.1 th e ':'ng ine 
room basement between th e engin,_ foundati ons. The air 
and circulating pump:, a1 e arranged under the condenser 
and compound steam cylinders arc used, piped so as to ex
haust into the receivers of th e main engin es or into the 

FIG. 3.-SECTION OF BOILER ROOM SHOWING COAL CONVEYOR 

so as to be capable of being worked by hand, and in addi
tion there is a second or safety governor acting automati
cally to close a stop valve should the engine from any cause 
speed up to 95 r.p.m. The shaft is of selected hammered 
scrap iron 19 ins. in diameter, where th e flywheel and ar
mature are located, and reduced to 17 ins. in diameter in 
the journals, which are lined with babbitt metal and are 
33 ins. long. The flywheel is of semi-steel and is built in 

condensers, as may be desired . In addition a \Vheeler 
auxiliary feed water heater is provided to enable the ex
haust from th e whole of the aux iliary engines to be used 
for heating the feed . The feed water filt ers are of the Ed
miston pattern , and are arranged on the twin system. 

The generators are standard General Electric rail way 
machin es of 500 k .w. capacity. The switchboard is placed 
at the office end of the engine room on a gall ery 14 ft . high, 
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and contai ns some interesting features . The equalizing 
switches a re placed direct on the generator panels, and 
recording watt meters are connected in the circui t of each 
generator; no watt meter is used on the station panel, 
which only carries a main ammeter and two volt meters, 
one of whi ch is connected permanently acros'5 the bus-

SYS'l'f,1\1 OF DISTRIBU'flON. 

The system is designed for the operation of 200 cars, 
and is shown 0 11 the accompanying map. The system in 
which some 2 4 0 tons of copper (over one ton per car) will 
be used, is divided into eighteen sections, each supplied by 
a separate feeder. The feeding points of the different sec-
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FIG. 5.-PLAN OF FEEDER SYSTEM 

bars, the other being used when putting a machine in cir
cuit, being connected through a plu g switch on each gen
erator panel. 

The engine house is 80 ft. x 153 ft., and is traversed the 
whole length by a 25-ton three-motor electric crane. 

tions are shown on the map . From the feeding point dis
tribqtors are laid along the streets of each section, and 
connection is made to the troll ey wire at intervals of ap
proximately a quarter of a mile, the connection being made 
through an automatic circuit breaker. 
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The trolley wire is No. o Roeblings, and each quarter 
mile is insuiated, so that any section of line a quarter 
mile long can be made dead by opening the circuit breaker 
controlling it, placed in an iron box fixed to the pole near
est the center of the section. 

In the subdivision of the cables, as controlled from the 
power house, the object has been to provide alternative 
routes for cars approaching or departing from the center 
of the city in case of emergency. For instance, any car 
approaching the railway terminus near Harcourt Road 

STONE SETTS 

FIG. 6.-SECTION OF TRACK CONSTRUCTION 

from Dolphinsbarn, Terenure, Palmerston Park or Clons
keagh has three independently controlled routes by which 
it can reach the Trinity College area, and in case of a fire 
or mishap on its ordinary route, it can be sent on either of 
two others. Again, any car arriving in Clare Street from 
the south has an alternative route from there to O'Connell 
Bridge. This principle is carried on throughout. 

A drawn-in underground conduit system is adopted, the 
conduits being cement-lined, wrought-iron pipes, supplied 
by and laid under the direction of the National Conduit & 
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FIG, 8.-SECTION OF RAIL AT JOINT 

Cable Company, which has also supplied the cables, which 
are insulated with paper and lead covered. Pilot wires 
connected to the track at the various termini are brought 
back to the power house to voltmeters, which continu• 
ously record the drop in the return. A recording ammeter 
measures the current entering the station from the earth 
plates. The method of bonding is shown in Fig. 8. Both 
Chicago and Edison-Brown plastic bonds are used. For 
the purpose of calculating the cables, the current per car is 
taken at 16 amps.; this is never exceeded, from 11 to 14 

amps. being an average figure. 
The majority of the long-distance feeders are not sup

plied directly from the bus-bars, but are grouped and taken 
off the subsidiary bus-bars through a booster, which 

is one of the most interesting features of thi s plant. This 
system has been devised by the consulting engineer, H. F. 
Parshall, and practically does away with any danger from 
electrolysis. The maximum drop in the earth return or 
rails allowed by the Board of Trade is 7 volts. Th e rails 
are bonded, as shown in Fig. 8, and cross-bonded every 
240 ft. , but experiments and tests on actual lines have con
clusively proved that even these precautions are not suffi
cient to do away with electrolysis , the reason being that the 
enormous surface of rail exposed to the earth offers 

such a low resistance that the current leaves the rails 
and flows parallel to them in the earth and adjacent 
pipes returning to the rails again, as the track nears the 
power house, so that while the current from the earth 
plates at the station to the negative bar may be practically 
nothing, and the drop along the rails clown to as low as 3 
volts, yet a considerable quantity of the current will be re
turnin'gin parts of the system via the earth instead of by the 
rails. The above mentioned booster arrangement is en
tirely successful in doing away with this most serious diffi
culty. The system is shown in diagram form in Fig. 5. 

The feeder or group of feeders supplying an outlying 
district are fed through a subsidiary bus-bar, which is sup-

FIG. 9.-SECTION OF FEEDER CONDUIT 

plied from the main bar through the field of a booster. The 
armature of this booster is placed in series with the return 
feeder from a point or points of the track supplied by the 
line feeders in series with its field. The booster is so 
wound that it compensates for the drop in this return 
feeder, and of course the pressure at the point of connec
tion of the rails can be maintained in consequence at any 
desired voltage above or below that of the earth. The use 
of this system of negative boosting thus enables districts 
to be reached which would, owing to the length of track, 
otherwise necessitate the use of a substation and an en
tirely different method of supply, besides reducing to area
sonable size the area of the feeder required for the return 
current. The booster is driven by a shunt motor from the 



203 STREET RAILWAY JOURNAL. [VoL. XIV. No. 4. 

main bus-bars, \Yhich is protected against an overload by a 
circuit breaker. The booster panels are arranged so as 
to allow the booster being temporarily shut down if re
quired without interrupting the traffic; the system has 
been in use for some time in Bristol, and has given most 
satisfactory results. As originally schemed, the return 
booster system was not adopted, hut in its place a number 
of three-inch cables were run to the south side of 
O'Connell Bridge,and another set in still another direction, 
amounting in all to some 8.25 sq. ins. of copper. This has 
been replaced by 2.68 sq. ins., with the inestimable ad
vantage of insuring freedom from electrolysis. 

The poles are formed of steel tubes in three sections 
shrunk together hot and under pressure. The bracket 
arms are formed of steel tubes 2 ins. in diameter, with or
namental wrought iron scroll-work. In sharp curves ex
tra long ears are used, as this is found to materially assist 
in the working of the trolley. The whole of the overhead 
construction is doubly insulated. No splicing tubes are 
used. Where the trolley line passes under a bridge, sec
tion insulators are fitted at both sides of the same, so as 
to completely insulate the under bridge portions of the line 
from the rest of the trolley line system. At one end of such 
insulated portion of trolley line, a quick-break single-pole 
switch is connected across the insulators, so as to charge 
this portion of the line in the event of a car having to stop 
there. This portion of the line is furth er protected by an 
insulating L -shaped wooden screen, so as to prevent ac
cidental contact of the trolley wire with the bridge or any 
person traveling on the cars . 

ROLLING STOCK. 

Fig. I I illustrates the general appearance of the motor 

Side Elevation. 

trolley base by a plank 16 ins. x 2½ ins. run the full 
length of the car body, so as to support the trolley stand
ard. The electrical equipment consists of two G. E. 52 
railway motors, with a gear ratio of 4.8. The car bodies 
are mounted on Peckham's standard cantilever exten-

FIG 10.- TYPE S OF BRACKE TS EMPLOYED 

End Elevation. 
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FIG. 11.-PLAN OF SIDE AND .END ELEVATIONS OF CAR 

. cars, with a total seating capacity of fifty-three passengers. 
The whole of the bottom framing is of well-seas6ned se
lected straight-grained oak. Ash is used for the roof 
framing, and the upper deck is of hard pine in narrow 

·boards in single lengths. The roof is strengthened for the 

sion trucks. Ferro-nickel wheels are used, 30 ins . 
diameter over tread, 31 ins. over flange. The weight of 
the wheel is 300 lbs. The trolleys are of the swiveling arm 
type, and a spherical trolley head is used. 

The total weight of the car is approximately 7 tons. 



STR EET R AILWA Y JO U R NAL. 209 

F I NANCJ.'\ L. 

It may be interesting to note in this connection the way 
in which the electrical equ ipment of the Dubl in system 
has been fi nanced. T he old D ublin company was capi
talized at £ 592,310, in ordinary shares full y paid up, and 
there were also£84,500 in debentu res upon the property. 
A London syndicate, headed by J. B. Concanon, ag reed 
to furni sh the money necessary fo r elec trifyin g the 
system. A new company, fo rmed by the syndi
cate, took over the old company, g uaranteed it s 
debentures, made it s old o rdinary shares- fir st 
£ 592,310-6 per cent preference shares, and issued at 
£171,500 of new ordinary shares, fu lly paid in , and aft er
ward £343,000 additional ordinary shares, 20 per cent paicl 
in . T he net result of the syndicate's operations is this: 
It has fu rni shed to date £240 ,1 00 of actual capital to the 
new D ublin company, and has received in return ordinary 
shares, which , at th ei r present quoted prices, r epresent a 

,.., 

Y-shaped piece of track , the two arms of which are doub le 
tracked and are inclined at an ang le of r 7 deg. The arms 
of th is Y are intersected by a second doubl e track, ,vhich 
intersects one of the arms at an ang le of 66 deg. , and the 
other at an an g le of 48 deg. Th ere are also two single
t rack connecting cun·es and one double-track connecting 
curve. T hese are spiral curYes \\' ith the radius in the cen
ter. T he ra<lius of each of the sin gle cu rves is about 70 
ft. , and th e radius of the double track cnrve is 128 ft. for 
the outer track and J 50 ft. fo r th e inner t rack . There are 
fif ty frogs in this ent ire comtrnction , nine tongues and 
nine mates. Thi s \\'Or k is the Johnson 9-in. guaranteed 
construction. 

Double Dec k Car for lli x cd System- Paris 

The Compag nie Francai se Thomson-H ouston, of Paris, 
has recen tly been call ed upon to design and constrnct a 

I 
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LARGE PIECE OF SPECIAL WORK IN PITTSBURGH 

-market value of £800, 150. T hi s certainly indicates a 
profit which ought to be highly sati sfactory to members of 
the syndicate, and the market quotations of the D ublin 
stock seem to show that Briti sh investors are corning to 
have a marked confidence in the fn ture of well managed 
t ramway investments. 

Special Work in Pittsburgh , Pa. 

T he accompanying illustration shows a very compli
cated piece of special work, which has just been installe<l 
a t the intersection of Centre, Highlands and E ll sworth 
Avenues, P ittsburgh , by the Johnson Company. 

The company for whom the \\·ork is being done is th e 
·Consolidated Traction Company. 

As will be seen from th e illustration, thi s consists of a 

double deck electric car for the Pari s & Department of 
the Seine Tramways fo r that section of their line running 
fro m the P lace de la R epublique to Fantin and A ubervil
li ers. One part of thi s section lies without the city fo rti fi
cation where a t rolley line can be strnng , th e other within 
the fort ifi cation where a trolley line is not permitted by 
the city 01·dinances. and \\here storage batteri es must, 
therefore, be relied upon for the motive power . Thi s will 
explain the pecul iar appearance of the lower part of the 
car. 

In order to avoid any possible intrnsion of acid vapors 
into the interior of the car, and to allow of easy manipula
tion , the box contai ni ng th e storage batteri es is suspended 
beneath the car between the two trncks. This has caused 
a radi cal modifi cation 111 th e shape of the t rnck, while it 
has placed the storage batteri es in the most convenient po-
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sition possible. The trucks are of the Drill maximum trac
tion type. 

In view of the conditions to be met bv the Cie. Fcse. 
Thomson-Houston, and the peculiar by~laws regulating 
the movement of electric cars in Paris and_ its environs, 
the car in question is not unsymmetrical. The upper deck 
is covered in, and has a sliding door at each end. Access 

COMBINED STORAGE BATTERY AND TROLLEY CAR--PARIS 

can only be had to this i111pcrialc from the back of the car 
in whatever direction the car may be moving. The front 
platform is occupied by the ''\\'att-mann' ' only. 

The electrical equipment consists of two G. E. 800 
motors. one to each truck. two electric brakes and two 
B. A. series parallel controll ers. The trolley base is placed 
in the center of the upper roof. and has also been the ob
ject of a special design in order to all ow the trolley 
pole to pass beneath very low bridges. In some 
cases t\\'o or three inches only of space separat e 
the roof of the car from the ceilings of certain of the 
arches under which the road passes. 

Elevated Railroad Equipment in Brooklyn 

The changes necessary in the equipment of the 
section of the track of the Brooklyn Elevated Rai l
road selected, on which electric power is to be 
used, are being pushed rapidly fo rward. -'\ s con
templated, the section of track to be equipped is 
that extending from the ?\" avy Street station to th e 
Brooklyn Bridge. and includes a communicating 
link to the elevated structure no\\· being bu ilt be
tween the p resent Bridge terminals and the present 
structure of the elevated railroad. Th e Navy Street 
station is a " long stop' ' station. being at the junc
tion of the three principal lines of the company. and 
time has to be allo\\'ed here fo r passengers to change 
cars. D uring thi s t ime the steam dummy which 
has drawn the train to this point will be discon
nected. and the electric motor car will pick up the train 
and draw it over the Bridge to Yew York. It will 
then return with it to this station. and will run on a stub 
track, when the steam dummy will again pick it up. 

As was stated in the last issue of the STREET RAILWAY 
JOURNAL, twelve motor cars will at first be installed. These 
cars are being built by the Pullman Car Company, and 

are being ec1uipped with four 80-h .p. \\Talker motors each, 
and will be mounted on McGui re trucks. The cars will 
be equipped with Chri sten sen air brakes, and po\\'er will 
be taken at 500 volts from a rotary transformer, located 
in the local lighting station of the Edison E lectric Illu
minating Company. A full description of the motors to 
be employed was g iven in the last issue. An engraving 
of one of tne motors is shown herewith. 

-----►•-----
Storage Battery Cars in New York 

The Dry Dock, East Broadway & Battery RaihYay 
Company, of Kew York City, as stated last month, has 
recently put in operation several storage battery cars. The 
equipment con sists of three cars, of \\'hich two are kept 
in regular service and one as a reserve. The storing sta
tion is at the company' s car house, on Grand Street, near 
the Grand Street Ferry. It con~ists of a three-cylinder 
90-h.p. \ Vestinghouse gas eng ine, taking ordinary illum
inating gas from the city mains, and directly connected to 
a \Vestinghouse generator. The engine is self-starting. by 
means of compressed air, stored in a special reservoir , and 
admitted to the cylinders, on commencing operation. The 
gas is ignited by electricity, the storage batteries being 
used on starting and a current direct from the generator 
after running. 

The charging pit has room for two battery equipments. 
The batteries are carried normally on the truck, as in the 
plants of the Chicago E lei-tric Traction Company. \Vhen 
the batteries are to be charged, the car is run over the 
pit, and a hoist elevator raises the frame holding the bat
teries a slight distance, when they are automatically disen
gaged. The batteries are then lowered and wheeled on a 
t ruck to the connection terminals, which automatically 
make the necessary connections. The battery frame is of 
1 }-in. oak, with four iron channels ½ in. x 5 ins. 

The battery for each car consists of seventy-two cells. 

BROOKLYN ELEVATED RAILWAY MOTOR 

The cars are some formerly used on the line of the Chi
cago Electric Traction Company, and measure about 33 ft. 
over all,and are vestibuled. They were built by the St.Louis 
Car Company, are mounted on Dupont trucks, and are 
equipped with \i\,T alker motors. The weight of the car 
without battery is IO tons, and with the battery it is 14 

tons. 
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Practical Hints on the Oesign and Improvement 
of Street Uail way Parks 

DY HENRY PINCUS. 

In the layi ng out of amusement grounds or buildings 
for st reet railway parks, haste is most undesirable. A s my 
old preceptor, the late D ion Boucicanlt , would say: "Make 
haste slowly. " l\listakes arc expensive; parks are peculiar 
propositions. They cannot be constructed strictly upon 
commercial lines, neith er can they be built solely upon 
amusement principles. O n the one hand , they will be in
artistic and impracticable, and on the other, too elaborate 
and of no business value. Results from a given expendi
ture are what railway managers are after, and having once 
decided upon the establishment of a park, th ey should bear 
the following rul es in mind : T he investment 11111st be 
judicious; econo my docs not mean cheapness ; libe1-ali ty 
does not mean extravagance; the designs should be prac
tical, and not merely pretty pictures, commonly known as 
"color schemes.'' 

order quickly and at a m1111mnm expense for attendance. 
The reason for thi s is oLvions. M akc it as easy as pos
sible for your patrons to spend money. W here there are 
several attractions it is more important to have certain 
ones close to th e restaurant than oth ers. Tims the 
band stand and theater should be nea r the restaurant, 
while the toboggan slide and th e mo re active amuse
ments of that character , if necessary, could be furth er 
away. 

Lack of knowledge of what has been done elsewh ere 
o ften leads to expen sive ori g inality, so that a consideration 
of what oth ers have accompli shed in thi s fi eld is of consid
crnble value. The manager can thereby avoid unneces
sary outlay, and when too late, of realizing the fact that he 
is all wrong and obliged to tear down and rebuild . 

Charles Lamb, in hi s celebrated essay on '' R oast Pig ," 
tells of how a Chinese subj ect was left to take care of a 
litter of pigs, and through negligence, th e house caught 
fire and the pigs were roasted . Fearful that hi s master 
might punish him, he tri ed to save th e bodies from the 
ruins. In so doing, h e burnt hi s fin gers and wh en placing 

.-_.,. 

,t~if ~fICf~ir--
ENTRANCE TO WASHINGTON PARK. 

As the park season is very limited , it is often a question 
whether amusement resorts of this kin<l can be made self
susta111111g. The fact that street railway companies have 
found that parks, at the terminus of their roads, greatly 
stimulate traffic, is the cause of their rapid increase, and it 
is only a qnestio11 of time when every str eet railway will 
have a park or amusement resort at the terminus of their 
roads_ 

The cardinal principle of park development is to utilize 
as much as possibl e the natural attractions which exist 
in the area selected for the park. The next important mat
ter is th e construction and arrangement of the various 
buildings with a view of gett ing the greatest amount of in
come with the least possible investment. In order to do 
this the area should be treated commercially; that is, 
the buildings should be so arranged in relation to each 
other that the crowds can be handled to the best advan
tage and at the smallest expense. This m eans that 
the main point of entertainment or amusement should be 
located near the point of distribution fo r food, drink , etc., 
so that visitors to the park can be served with what they 

th em in hi s month to cool, suddenly discovered that it 
tasted good. \Vhen the master returned h e was in a fear
ful rage, and about to vent his ang er upon the boy, when 
he, too, discovered the taste , and then th ey both fe ll to eat
ing. The greatest secrecy was maintained , and every once 
in a while a litter of pigs were roasted in the sam e way, 
when, all of a sudden, som e genius came along, and di s
covered that it was not necessary every ti me he wanted 
roast pig to burn a house down . Neither is it necessary, 
every time yon want a park, to tear down and build np 
aga111 . 

After having decided upon the style and arrangement 
of buildin gs, the next important question is that of th e best 
color to paint them . This is quickly answered. Th ere is 
no color so desirabl e for park buildings, whether old or 
new, as plain white; there is non e so bright , none so cool 
and none so cheap, for the ordinary laborers about the 
park can be employed to do the painting, since anyone can 
put on a body color with a brush . Do not give yonr build
ings different Imes . You can get your colo1-s, if you need 
them , from the green grass , the blue sky and the fo liage 
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and bloom of the flowers; there is plenty of color there, 
and you want nothing better. 

Havi ng now discussed the bu ildings and their arrange
ment , a few words on entertainment s may be of interest. 
These should depend upon the surroundings in th e midst 
of which the park is situated, and on the character of the 
people who patronize it. For instance, in the case of a 

classes-the profitalJl e and the unprofitable. Another di
vision which conic! be made is that between "standard" at
tractions and " extra" att ractions. A mong the less profitable 
att rac tions may be classed those which r equire considera
ble help to 11111 them, ancl those which are shown in in
d osed and darkened hall s, such as moving picture exhi
bitions, illusions ancl scenic theaters, and, in fact,. any ex-

LADIES' ORCHESTRA-WASHINGTON PARK 

park situated in a manufacturing distri ct , vandevilJe 
entertainments, or perhaps light opera, would pay. 
O n the other hand, fo r a park locatecl in a more aris
tocratic neighborhood such ent ertainments would be en
tirely out of place. Instead, music of any suitable charac
ter woulcl be more appropri ate and profitable. The man-

hibition where darkness and closeness are necessary. These 
are very rarely successful in any place. When people go 
to a park they want fresh air and plenty of it . The best 
evidence of thi s is found in th e well-provecl experience, 
that with all our moclern mechanical inventions in connec
tion with amusements, there is nothing that pays so well as 

RUSTIC DAIRY-WASHINGTON PARK 

ager of a park should he like a physician and should 
diagnose and prescribe in a similar way for his patients
the public. H e shoulcl make a study of the symptoms, 
and if the results are not satisfactory, shoulcl change the 
treatment , as hi s medical brethren oft en do. 

Generally speakin g, however, and considering the aver
age run of parks, entertainments can be divided into two 

th e old-fashioned m erry-go-round. This, the toboggan 
sl icl e and the scenic raihvay make up the list of standard 
and best-paying attractions for a park of thi s description. 

The g reat advantage of these amusements from a com
mercial standpoint , apart from their popularity, is the 
small amount of help required to run them. The largest 
merry-go-round takes only two men to operate it-one in 



charge of th e machinery and th e other to collect the 
money-while any number of peopl e up tu fift y or sixty, 
or perhaps even more, can patronize it at the same time. 
The same is true of the toboggan slide and the scenic rail 
way, which only require one man to start the cars and 
another to stop them, with perhaps a third to assist in 
pushing th e cars up to th e top or to operate the machin
ery to accomplish thi s. "Shooting the Chutes,'' 011 the 
oth er hand , is an amusement whi ch provides a sensation 
of too short a duration, and while at the outset. say for the 
first season or two, it will pay comparatively well. on ac
count of th e novelty, it may not Le successful after that. 
Th e expenses connected with conducting a chute equip
ment are large, too, when compared with that of the 
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are desirable, particularl y electric launches, which furnish 
a superior form of attraction to those who like to spend 
their time on the water. A bicycle track and baseball 
grounds are al so profitable features for a park , as they at
tract those who would not o therwise attend such places 
as a pleasure resort simply. 

If, however, the facilities for amusements are limited, 
and a street rai lway company should want to know 

VIEWS IN WASHINGTON PARK 

merry-go-round, toboggan slide and scenic railway , as it 
requires a man with each boat, swit chman, attendants of 
various kinds, etc., while the charge to patrons is usually 
just th e same as for the less expensively conducted enter
tainments. The Ferris wheel has met with favor ever 
since the vVorld's Fair. 

Shooting galleries and billiard rooms in some localities 
are just what are wanted by the people, and in others 
they would not pay; but in the average park, with 
the average run of all classes of people, such amusements 
have a fair earning capacity. 

Where there is a large body of water, all kinds of boats 

whether th ere was any one attraction ,vhich ranks far and 
above others in popularity and in returns, I should say 
unqu(stionably "yes, " and that the merry-go-round is an 
indispensable adjunct to every pleasure resort. It is re
markable how this invention appeals to every age and 
condition. Ever since the days of Agamemnon and Don 
Quixote the wooden horse has demonstrated its claim 
to bf' a remarkable animal, and any manager would make 
a great mistake who did not include one of these attrac
tions in his li st of amusements. 

There sti ll remains to be discussed what may be termed 
"extraordinary" attractions, such as spectacular entertain-
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ments, fireworks di splays, musical festivals, balloon ascen
sions, etc. These very rarely result in any direct profit 
to the park owner, but are undoubtedly useful on special 
occasions when large numbers of people are to be attracted 
and entertained. A gain,therearetimeswhen it is harder than 
at others to attract people to a park, say during the months 
of June or September-in the early summer and the early 
fa ll. Balloons will gather together a larger crowd of peo
ple than almost any other form of attraction , but they have 
their disadvantages, as while the process of filling the balloon 
is going on the people will do nothing else but gaze at the 
operation, and will not patronize any of the side entertain
ments. Then, when the moment of ascension has come, 
the crowd will rush pell-mell after th e ba1loon, over the 
grounds and flower-beds, very often doing great damage. 

O ne of the most popular attractions at \ i\Tashington 
Park last summer was an electric fou ntai n of uncommon 
character; in fact , it is the only one in this cou11:try of its 
ki nd so far as the writer is aware. In addition to the pris
matic displays and designs common in the usual electric 
fountain, a stage was arranged in the center, upon which 
were exhibi ted living groups. dancing girls, etc., who thus 
appeared to be in the midst of the fal ling waters. The 
stage consisted of a glass elevator, so arranged that it 
could be made to lower to the open space beneath the fou n
tai n, ·where the groups of dancers, etc ., were posed, and 
then raised to the required position in the center of the 
fou ntain above. 

Contrary to g eneral belief and expectation, a high-class 
restaurant is not by any means a profitable investment, 
although in large parks it may be a necessity. That it is 
not profitable is due to the fa ct that one is oblig ed to keep in 
stock a large supply and great variety of food , although 
comparatively few meals are served. The large majority of 
th e frequenters of a park of this description take their meals 
at home before coming, or bring their refreshments in bas
kets and consume th em on the grounds. There is, how
ever, a considerable profit in what may be termed "quick 
lunch," in the way of s,,ndwiches, pies, milk and all eat
ables of that character. There should also be plenty of 

SHOOTING THE CHUTES 

faci lities ahout the grounds for supplying cheap refresh
ments, such as ice cream , candies, soda, pop corn, 
peanuts, etc ., and booths for the sale of these will be 
found to pay a large profit . 

The accompanying engravings show views in Washing
ton Park, of which the writer is manager. It is situated on 
the Delaware River, in Gloucesl:er County, N. J ., in an 
easterly direction just opposite and within sight of the 
City Hall of Philadelphia. The grounds lie along the 

river bank, and comprise an area of over 600 acres, 450 
of which are beautiful woodland, and 150 are covered by 
a natural sylvan lake. ] t is on the Camden, 
Gloucester & Woodbury Railway, which, with boats from 
Philadelphia, furni shes the only means of transportation 
to the park. The park is owned by W. J. Thompson, who 
also controls both means of transportation to it. 

The central feature of the grounds is the Howe man
sion, a -relic of Revolutionary times, to which wide veran-

THE CARROUSSELL 

<las and modern improvements have been added, so that 
it has been converted into a hotel. Attached to the hotel 
is a great two-story pavilion, capable of seating at tables 
not less than 5000 persons at one time. A dj oining the 
p,wilion is the large music shell and theater, illustrated on 
page 212,where nearly all the great bands have played, and 
during intermissions the ladies' orchestra has proved a 
popular hit. The building is so arranged that it can be 
co1werte<l, instantly, into a fully equipped theater, where, 
if it is desired, entertainments of a dramatic, operatic or 
vaudevill e character can be presented. 

The entrance to the grove, which consists of a thickly 
wooded st1·ip of land, comprising about 250 acres, is a rus
tic arch, illustrated on page 213. This arch was erected 
by five inexperienced men, under supervision, in a week's 
time. The material used was rough cedar logs, which had 
been cut clown on the place, and which were practically 
of no value for anything else. The dairy building, illus
trated on page 212, was also erected from logs cut on the 
place, and it has proved a good investment. A herd of 
Alderney and Jersey cows is kept in one part of the park 
called the "stock farm," and their milk is served at the 
dairy and elsewhere. A ll the vegetables used in the res
taurant are raised on the grounds. 

Another of the chief advantages of vVashington Park, 
and one which cannot be too strongly insisted upon in 
any park establishment, is an inexhaustible supply of pure 
sp1·ing water. No less than twenty artesian wells have been 
driven in different places, and people send to the park 
from a distance for water, thus advertising it in an excel
lent way. 

We have had as many as 120,000 people at the park in 
a single day. The average attendance for three months 
last summer, taking the good with the bad, was about 
30,000 per day. These crowds are drawn from Philadel
phia, Camden, Woodbury and neighboring towns. No 
admission fee is charged, and the owner of the park de
pends entirely for his returns upon the transportation 
charges and the sale of refreshments and privileges. 

I shall be pleased to give any further information to 
those interested in parks at all times. 
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Accounts of Materials in Store- II 

BY A . 0. KITTRE DGE, F. l. A. 

Before inquiring into the special blanks and fo rms that 
may be advantageously used in connection with materials 
and supplies kept in store, let us g ive brief attention to the 
general principles underlying all store accounts. 

Many street railway accountants in considering thi s gen
eral question are confronted at the outset with the apparent 
need of a huge warehouse under lock and key, 01·, more 
particularly, in charge of an intelligent and trusty man, 
who is constituted the custodian of all the materials placed 
in stock, and who in turn is responsible for the prope1· de
livery of the same to the di ffe rent departments as demand
ed for consumption . This idea, however, is onl y a theo
retical conception of the requirement of the case, and while 
complying- with some of the assumed conditions of the 
problem does not in any respect meet them in a practi cal 
fashion. A full -fledged warehouse system, with its at
tendant expenses, is not necessary. U nder ordinary con
ditions the stores system can be managed simply as a 
feature of the regular accounting of the company. 
Equipped with proper blanks and forms, and thoroughly 
instructed, the different division superin tendents, fo remen 
and others who have to do with the sto res, leave such 
records behind them, without the supervision of a spe
cial storekeeper as to a fford the g eneral accoun tant all 
necessary information . 

R educed to its lowest tenns, it is essentially a question 
of receipts and disbursements of materials evidenced 
upon proper forms. Stores are to be delivered for use 
only upon requisitions properly signed . I n turn, reports 
of the use of the items by those immediately in charge of 
the work to which they are applied are to be similarly 
made and likewise properl y signed. 

Instead of a single warehouse, into which all stores are 
put, the stores may be located in a dozen or twenty dif
ferent places, the different items being placed where they 
will be the nearest to the points of consumption, and where 
they can be most readily cared fo r. Thus some may be in 
the car barns, some in each of the shops, some in the of
fic e building and some in other places. Each particular 
lot under these conditions would be nominally in charge 
of some man whose regular work keeps him always in 
close proximity to the stock, and who would honor the 
requi sitions presented and report them to the offi ce. So 
far as possibl e, articles that are liable to be purloined and 
are easily carried away or lost should be kept under lock 
and key. In any event the inyariabl e rul e is to be estab
lished that no material , whatever its character, is to be 
taken from store save only upon a proper requi sition 
showing upon it s fa ce the quantity, th e use to which it 
is to be put, together with such other facts as may be nec
essary to make the account intelligent as to it s real 
and final use . 

Probably the best unit for use in keeping the accounts of 
stores is the unit of value-that is to say, take coal by the 
price per ton, iron, brass and other metals by the pri ce5 
per pound and manufactured articl es of any sort used fo r 
replacement and repairs by the price per piece. As stores 
are bought and entered upon the purchase records of the 
company, th e lots should be identifi ed by some system of 
reference numbers, letters or symbols, so that they can be 
traced accurately and definitely whenever occasion may 
demand. U nits should be carefully considered in this pre
liminary work, and a cost price unit in each case worked 
out in a way to meet all subsequ ent requi rements. Care 
must be exercised that in the matter of the requisitions 

the same basis of units is observed. T hese preliminaries 
attended to, a ll the materials are charged on the general 
books to stores . As they are withdrawn for consumption 
charg es are made to the proper expense acco unts, wi th 
con espon<ling credits to stores. Entries in the latt er case 
are based upon the requisitions returned by the several 
store-keepers, who, as before explained, are employees of 
the company engaged in other work, but entrusted also 
with the care of certain parts of the stores. These entries 
are also based upon the reports of the foremen or others 
in charg e as to the use that was made of the material s. 
From time to time, by way of check and verifi cation, an 
inventory is taken of the stores on hand. If the inventory 
accounts correspond with or closely approximate to the 
balance, as shown in the stores account s, then it is to be 
assumed that the system is running correctly and that 
there is no dishonesty or carelessness upon the part of em
ployees. If, however, any di screpancy is found , it is the 
sig nal fo r such an investigation as may be appropriat e 
under the circumstances. 

U ne more point should be made in this connec tion : It 
is necessary to introduce it in order to remove what has 
been a stu mbling block to many who have commenced 
to investigate thi s question with a view to conducting store 
accounts, and that is, the variation in prices of materials 
from time to time. A certa in ar ticle may be worth to-day 
25 per cent more or less than it was thirty or six ty 
<lays ago . Coal, for example, may be worth to-day fiv e 
cents or twenty-five cents a ton more or less than it was 
some time sin ce, when a stock was purchased. A s a fact , 
the markets a1·e conti nually fluctuating . H ow docs this 
affect stores? 

T o the novice flu ctuations in prices would seem to upset 
any plan of stores accounts most completely, 01· at least 
to involve it in almost endless complication . A s a fact , 
fluctuat ions in costs have no bearing upon the case at all. 
It is simply necessary to establish the unchangeable rule 
that materials shall come out of stores at the same pri ce 
that they ,vent in. If 100 tons of coal, fo r example, went 
into stores account at 25 cents a ton less or more than 
what is being paid for the same grade of coal at the pres
ent time, it is only necessary to see that 100 tons comes 
out at thi s price, and is charged to the cost of power. 
It may be the identical hundred tons or not , but in 
anv event it is the same amount in value, which 
is · the all-essential point. There is always present a 
certain speculat ive element in buying materials ahead 
of consumption, but the p ri ce that is paid fo r the 
materials consumed always determines the cost of the 
operation of the road. If the buying has been particularly 
advantageous, then the profits are to that extent en
hanced. O n the other hand , if the markets have changed 
in the opposite direction, then buying in advance has been 
a disadvantage to the road. P resent market values have 
nothin o- to do with the use of the materials in store. O f b 

course, in carrying balances fo rward fro m one fiscal pe-
riod to another, in the case of a falling market, prices may 
be cut to agree with present i-ates. But in doing this we 
take the materials out of the old stores account at the cost 
at which they went in , and then charge them to the new 
stores account at the price at which we expect to use th em . 
T he difference between these two amounts is, of course, to 
be adjusted through the g eneral loss and gain account . 

----·•·----An ordinance has been introduced to compel the street 
railway companies of Kansas City, Mo., to pay a license 
of $30 per year on each car operated. T he companies now 
pay $30 each for the average number of cars operated dur
ing the year. 
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Apportionment of Pay Roll Charges 

In the last issue of the STREET RAILWAY J OU RNAL ref
erence was m ade to some special accounting forms that 
had been prepared by J. F. Calderwood, auditor of th e 
Twin City Rapid Transit Company, :Minneapolis, Minn., 
fo r use in the accounting of that company. O ne of these 
is entitl ed ''Comparative Statement of Pay R olls fo r Half 
Months." The blank was described in considerable detail, 
but so much interest attaches to the analysis of the com
pany 's pay roll to m ake it correspond with th e Standard 
System of Accounts that it will undoubtedly be of interest 
to refer to it again, and further to comply with th e sugges
tions of several correspondents that the list o f item s should 
be g iven in detail. The following is a transcript of the col
mnn on the left of the sheet , opposite the it ems of which 
the amounts are to be extended into th e different columns, 
as explained ip the description referred to: 

MAINTENANCE OF WAY AND S'l'RUC'rURE. 

Track and R oadway. 
R oadmasters. 
R oadmaster s' Assistant s. 
L aborers. track n:pairs. 

E lec tric- Overh ead Repair s. 
Li nemen. 
Laborers. 

Cnnduit- E lect ri cal Repair s. 
Laburers. 

llfATN'l'.ENANCE OF EQUIPMF;NT. 

Repairs and Renewal s of P ower Plant . 
Mach in ists (steam plant ). 
Laborers ( steam pl a nt ). 
Machini sts (Fall s plant) . 
L abo rer s (Fall s plant). 

REl'ATRS AND RF,NEWALS OF CAR AND CAR EQUIPMENT. 

Shup s. 
:f\faster Mechanic. 
Carpenter sho p. 
Paint shop. 
Bl ack smi th Shop. 
Machin e Shop. 
Brass foundry shop. 
Arm ature shop. 
Genera l repair shup. 

Car Station Shops. 
Bloomington. 
M innehaha. 
T hirty-first Street. 
Midway. 
East S ide. 
\ ,Vashinglon Avenue. 
Smith Avenue. 
Seventh St reet. 
Selby Avenue. 
Ric e Street. 

CONDUCT I NG TRANSPORTATION. 

Power Plant s. 
Engineers (steam ). 
Oi ler s (steam). 
E lectrician (steam). 
F irem en and h elpers (steam ). 
Laborer s and others (steam ). 
Engineers (Fall s). 
Oilers (Fall s). 
Electrician (Fall s). 
Laborers and other s (Fall s). 

Car Service. 
Superintendents. 
Clerks. 
Aids. 
Secret Service. 
Conductors, time card. 
Conductors, ext ra time. 
Motormen, time card. 
11otorm en, extra time. 
O ther car service employees. 
Car house foremen. 

Car ho use empl oyees. 
Cleaning, waterin g a nd sandin g track. 
Removal of sno w and ice. 

GENERA!, EXPENSE. 

Salaries o f general office r s. 
Salaries o f clerks in General Manager' s office. 
Salari es o f clerks in A udito r 's office. 
Storekeeper and Purchasing Agent. 
Storekeeper and Purchasin g Agent help . 
Claim Agent s. 
Claim Agents' help. 
Legal department. 
Stable expense. 
Parks and Park Properti es. 
J anit ors. 
Contin gent. 

Park Advertising of Street Railways 

Sn many street railway companies have found it advan
tageous to establish parks and other amusement resorts at 
their terminals, for the purpose of increasing their passen
ger traffic , that th e accounting which has to do with- parks 
and amusements becomes a matter of considerable import
ance in every auditor's department. In the classification 
of expenses reported by the committee on the Standard 
System of Accounts at the Niagara Falls Convention, the 
expenses of park properties were grouped with advertising 
and pl aced under the head of general expenses . 

Expenditures for park properties, in the sense of adminis
tration, keeping up the attractions. etc., are to be carefully 
di stinguish ed from expenditures made for the real t"lstate 
and th e buildin gs th t>reon. These have an inventory value 
and very properly should appear in th e list of assets in the 
company's balance sheet. The whole of a park scheme, 
therefore, will he represented by two accounts, one indicat
ing the investment and the other the expense of mainten
ance ancl operation. 

A letter has been received recently from one of the mem
bers of the committee on a Standard System of Accounts 
referring to the following sentences, which occurred in an 
articl e published in the Febrnary number of the STREET 
RAILWAY J ouH.NAJ,: "ln th e case of parks, however, there 
are real estate values, buildings and various improve
ments, which have a value in th emselves and which in this 
respect are unlike anything that is ordinarily classed as ad
vertising." Commenting on this, this correspondent says 
it 'vvas not the committee 's intention to charge to this ac
count th e cost of any park property, buildings or improve
m ents. "These would properly be charged to Constrnc
tion A ccount, because they have a permanent fixed value. 
O n the oth er hand th e expense of maintaining and oper
at ing parks should be charged to the same account as ad
vertising, for th e onl y obj ect of having a park is to produce 
increased travel. It s obj ect is precisely the same as that 
of other kinds of advertising.'' 

The distinction thus clearly brought out by this corre
spondent is one that is of importance, and while it seems 
scarcely possible that any one among the great number of 
street railway accountants, who are carefully following this 
matter, could make a mistake with respect to the inten
tions of the committee, yet it may not be out of place to 
dwell upon this point to the extent of these remarks. 

Several additions to the membership of the National As
sociation of Street Railway Accountants are reported. 
Among these are the following: Honolulu Tramways 
Company, Honolulu, H. I.; Aurora & Geneva Railway 
Company, Aurora, Ill., and the New Orleans & Carroll
ton Railway Company, New Orleans, La. 
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LEGAL NOTES AND COMMENTS·"" 

EDITED BY J. ASPINWALL HoDG~, JR., AND GEORGE L . 
SHEARER, OF THE NEW YORK BAR 

When Plaintiff's Negligence is Not a Dcf'cnce 

The rule that a plaintiff can11ot recove r where he has 
himself been guilty of negligence is so broad and far
reaching that it s limitations arc oftentimes forg?ttcn. 

More than half a century ago a farm er ncgltgen tl y al
lowed his donkey to wand er on the hi g hway, and tied hi s 
forefeet too-cthc1:, thus impeding hi s movements and ren 
dering hin~ the less liabl e to take care of himself. The don
key was run over in broad daylig ht by defendant' s wagon, 
which was being driven at an improper rat e of speed. . 

Here th ere was negligence on both the part of th e plam
tiff and the defendant , but the English court establish ed a 
new precedent , and held that, since the clcfenclant's driver, 
by proper care, could have seen th e clanger th e donkey ,~as 
in and so have avoid ed the accident , therefore the plam
tiff's negligence was not the proximate but th e remot_e 
cause, and in that sense had not contribu ted to the acci
dent. (Davies v. l\Iann , 10 l\ l ccs. & \V., 546.) 

This case has been fo llowed in th e Engli sh court s, th e 
Federal courts and in the court s of n·earl y all th e States 
of the U nion. The doctrine has been criticised by som e 
text ·writers, but can now be consid ered to be th e law of 
th e land. 

It is to be noted that , where thi s rule applies, o r thi s ex
ception to the general rule, the negligence of the plaintiff 
must antedate th e negligence of the defendant , and must 
occur long before th e negligent act of the d~fendant, t_o 
allow the defendant to obse rve it and to avoid th e acci
dent. Manifestly, if the negligence of th e plaintiff and the 
defendant are co.ntemporan eous. o r if the negligence of the 
plaintiff, although occurring before that of the defendant , 
occurs in such a way. o r so imm ediat ely before, that the ~le
fendant has no time or opportunity to act. then the plam
tiff's neg ligence plainly is contributory. is one of the prox
imate causes. ancl he cannot recover. .As it has been well 
put, "the party who has a last. clear opportunit y of ~void
ino- the accident, notwithstanding the negligence of hi s op-

b . ,, 
ponent, is considered solely responsible. 

One of th e questions which has not been clearly deter
mined , and upon which th ere is ground for argument on 
both sides. is whether in order to hold that th e defendant 
is respon sibl e, notwith standin g th e negligence of the plai_n
tiff is it n ecessary to show that the defendant actually chs
co~ered the perii in which the plaintiff wa s placed by hi s 
own neo-Jigence, o r whether it is suffici ent to show that th e 
defenda~1t ~ ought to have, by th e exercise of reasonable 
care, seen the dan ger. 

It would appear that this question is answered by plac
ing the proper emphasis up on the words ought and rea
sonable in th e above <JUestion. 

There is no clut v imposed upon a defendant to assume 
or anticipate that· the plaintiff is goin g to be negligent , 
o r to take special care in looking for negligent acts on 
the part of the plaintiff. 

In oth er words, wh ere th e defendant is to be held , it 
certainly should be shown that th e plaintiff' s negligence 
was of a charact er which the defendant. if he did not see 
it clearl y should have seen in th e exerci se of reasonable 
care, a c~~e not necessarily including th e keeping a lookout 

• Communication~ relating to this department may b~ addressed to the 
editors, Johnston Building, 30 Broad Street, New York. 

for ac ts of a negligent character on the part of th e plaintiff. 
It is also plain enough that, if the defendant_, after s_ee

ing the plaintiff's peril , uses due car~, and notw1thstancl111g 
hi s reasonably prompt action th e accident occurs, tha~ then 
th e plaint iff's negligence l_Jecom e_s one of the proximate 
causes and th e defendant 1s not liable. 

Sucl1 are the general doctrines which are establi shed by 
a long lin e of deci sions, hut it may be intercst i~1 g to note_ a 
few of th e tvpical cases which ha ve been dec1ded , and 111 

select ing thdm the writer has confined hi s exampl es almost 
wholl y to street railway cases. . 

\Vh ere a passenger on a street car allo\\"ed hi s arm to 
protrude out side of th e car , where it was hit when the car 
crossed a bridge, ancl \\'here th e conductor had seen th e 
peri lous position which th e passenger had ass:1med,an~I had 
failed to wa rn him , the company was held li able . ( South 
Covington St. Ry. v. McCleave (Ky.), 38 S. W., 155.) 

\Vhcrc a passenger aided a driver to place ~ street car , 
wh ich had jumped the t rack, back upon th e rail s, a1~d tl~en 
att empted to get back upon the fr ont platf?rm by chmb~n g 
over th e rai ling 3 ft. high , and where. wl11l c he was do111g 
so, the driver start ed the car without signal or warning, 
and the passenger was thrown ben eath th e car , it was held 
that notwith standing hi s negligence in climbing over th e 
ra iling, it was a proper quest ion for th e jury to dct~rn~in_e 
whet her the driver ought not to have seen the pla111t1ff s 
dangerous position , ancl have avoid ed th e accident by not 
starting the car until he was in a position of safety. (Texas 
& P. R y. v. Overall, 82 T ex. , 247.) 

\Vh ere a passenger negligently fell from the rear p!at
fo rm of a moving train upon the t rack, and whil e laymg 
helpless there. was run over by another train , ancl where 
the empl oyees of the first train. hav ing not i~ed that h e had 
fa ll en, did not stop or notify the second tram by t elegram , 
it was held that th e plaintiff could recover. (R. R. v. Kas
scn , 49 O hio St., 230.) 

\Vhcre an action was brought by an ad 111i11i strat or and 
the evidence estab li shed th e fact that th e deceasccl' s leg 
became entang led in th e g uy rope of a derri ck because o f 
his own negligent act. and as a result he was hoistec! head 
downward som e 15 ft. above t he deck of the boat, 1t was 
held that it would not necessarih· foll ow that the adminis
trator could not recover th e ac tion. sin ce the jury might 
fi nd that the accident was caused by th e negligence of the 
dcienclant s in sudd enly lowering him from hi s position of 
peril, and so causing hi s fall ancl death. (Sweeney v. N. Y. 
Steam Co., 6 ~ - Y. Supp., 528. , \ff . 117 N. Y .. 642.) 

\Vhere an eno-in eer could see a trestl e, upon which plain-
b . 

tiff's intestat e was walki ng. fo r a mil e before th e tram 
reached it. and could see that he was in a perilou s posi tion 
and unable to escape, it ,vas held that the railroad com
pany was liable for th e accident, which occurred when t l_1e 
locomotive caug ht up with th e pedest rian . (Clark v. \V1l-
111ing ton & \V. R. R., IOCJ N. C.. 430.) This case 1s one 
in wh ich the doctrine is fullv discussed. 

\Vhere a passenger on a stI~cet car was in jured by it s col
li sion with the railroad car left standing close to the street 
car track, the negligence of the railroad compan y. in leav
ino- th e car on th~c track was onl y th e remote cause of the 
ac~ident, and th e plaintiff cannot recover against the rail 
road company. (Texas & P. R. R. v . D oherty. (Tex.) 12 
Lawyers R. , 248.) 

\\' hcthcr an engin eer . aft er seeing a child upon the track 
o f a suburban rai lroad. used reasonabl e d ilig ence to stop 
th e train, was a questi on properl y submitted to the jury, 
and the youth of the child , if it could be di scerned by the 
cng in cc1~ might well affect hi s duty in the premises, and 
was a proper subj ect fo r consideration by the jury. (Swift 
v. Staten Island Rapid Transit Co., 5 N. Y., Supp., 316.) 
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CH A RTERS, FRANCHISES, ORDINANCES, ETC. 

NE W YORK.-A street railway corporation , organized under 
Act 1884, c. 252, as ame nded by the general railroad law of 1890 
(section 98), which provides that every street railroad corporation 
shall keep in r epair the portion of the street between it s tracks 
and the rail s, and two feet in width outside o f it s tracks, under 
t he supervi sio n of the local author ities, and whenever required 
by them to do so, and in such mann er as they may prescribe, ac
quired the stock and privileges of another street railroad corpor
ation o rga nized under th e general ra ilroad law of 1850. and for 
whose benefit L aws 1869, c. 34, sec tio n 5, was pa ssed, providing that 
snch corporation sho uld 1·epa ir th e surface of th e streets in side 
t he rail s of it s tracks, but need not make any permanent. improve
ments. Held, that such acq uired corporate property wa s cou
trolled by th e laws nnder which the corpo rati on acquiring the 
same was o rganized , so far as improvin g the streets is concerned. 

A power in a city charter to a ssess the expenses of r epairing a 
stree t upon "lots an d parcels of land'' deemed benefit ed by the 
improvement confer s no auth o rity to assess th e tracks, tics, or 
franchi ses , of a street railroad corpo ratio n. 

A lthough a st rret railroad corporation is bound by the general 
rai lroad law of 1890 (section 98) to make permanent improve
ments wh enever required, and. in case of neglect to comply, th e 
city is authorized to make the r epairs at the expen se of the com
pany, such statute does not auth o ri ze the city to impose an as
sessment on th e company for th e expense of repairing a str ee t. 
( Conway v. City of R och este r . 49 N. Y., Supp. 244.) 

NEvV YO RK- The legisla ti ve autho rity to constru ct surface 
railroads bein g a legitimate exerci se of th e p ower to regulate 
public ri ghts for public uses, a tax payer ca nnot maintain an ac
tion to annul the acts of the L egislature a nd of the municipal 
a uthorities g rantin g to a corporation th e right to construct sur
face ra ilroad s in public streets, a nd to enj oin the municipal of
fi cial s of the corpo ration from proceedin g furth er in the con struc
tion of the rai lroad in th e manner autho ri zed, when it is not 
sho wn that fraud existed, o r that such ac ts would result in a wa ste 
o f. o r injury to, publi c pro perty of th e municipality. 

\Varel, J. , di ssentin g. (Kittinger v. Buffalo Tr. Co., 49 N. Y. , 
S upp. 713.) 

LIABILITY FOR NEGLIGE NCE. 

PENNSYLVAN I A.-Plaintiff' s husband attempted to cross 
from the north to the south s ide of the avenue. Ju st as he left 
the curb , a car approach ed o n the no rth track, the one nex t him , 
runnin g westward. JJ e stopped about fo ur feet from th e track, 
and, a s soon as th e car pa ssed. attempted to cross, and was struck 
by a car running eastward o n th e south track. H e stopped until 
the west-bound car passed in front of and away from him ; then 
immediately started to cross both tracks, and did not stop befo re 
bein g struck. Th e court says, " He could have stopped fo r a seco nd 
on the track of the car which had just left him westward, or for 
half that tim e on the 6-ft . space between the tracks. If he h ad 
done eith er, h e wo uld have been safe. 

* * * * * 
" vVhat is th e unavo idable inference? Clea rly , o ne o f two: 

E ith er he did not look for a comin g car, where ordinary intelli
genc e and ca re dicta ted th ere might be one; o r , see in g one per
ilo usly near, h e recklessly ran th e ri sk of pass in g in front of it. 
Th e argum ent o f appellee, that th e westward ca r ob structed hi s 
view o f th e east-bound one, is witho ut we ight . If h e had stopped 
for a mom ent o n that track to look, the ca r o n the other would 
have pa ssed him , whether he saw it o r not; if ne had stopped but 
a m om ent o n the space between the tracks, he would have seen 
it comin g, and safe ly passing him. From the te'itimony of th e 
two witr esscs, who say that , with out stopping, he 'cut cater-cor
nered' across the track s, it is no t improbable the second inferenc e 
is correc t; that is, h e attempted a not unu sual experiment, to 
match his speed against that of a car. Every day on the stree ts 
of thi s city we see agil e person s bound from 011e side of th e street 
to th e other, rather than wait a second o r two, until an approach
ing car which they see passes. Probably, 999 get across safely. 
The o ne-thousandth one mi scalculates his own speed, or that of 
the car , by half a second, and is injured or kill ed. But which
ever o f the two inferen ces, in the case befo re u s. be correct, each 
points, unerring ly , to contributo ry negligence." (B laney v. E l. 
Tr. Co. , 39 At. R ep. , 294.) 

NEvV YORK.-In an actio n fo r personal injuries the materi al 
question was whether the street ca r which caused the injury was 
in motion when plaintiff attempted to al ight. Plaintiff, a boy 9 
years of age, and hi s younger brother, t estified that h e directed 
the driYer to stop the car, which was done, but it started again 
before he got off, thereby throwing him down, and causing the 

injury. The accident happened two years before the trial. Shortly 
after the accident, in a prosecution again st the driver of the car, 
plaintiff, although represented by counsel, did not testify that he 
in strncted the driver to stop. Other di sinterested witnesses testi
fied positively that plaintiff' jumped off while the car was in mo
tion, and one witness testified that plaintiff stated, immediately 
after the accident, that he got off while the car was in motion. 
Held, that a verdict for plaintiff was so much again st the weight 
of the evidence as to warrant a new trial. (Fick v. Met. St. Ry. 
Co ., 49 N. Y. , Supp. 693.) 

NE W YORK.-Decedent was stopped by a street car, where
upo n she looked for th e approach of a car on the other track, 
and saw none. She crossed th e track as soon as the car had 
pcsse cl and was struck by a car on the other track going in the 
opposite directio n. It was dark, a nd she h eld an umbrella to pro
tect her self from a driving wind and rain. Held, it was a question 
fo1 the jury wheth er she was negligent in not taking a second 
look after she had cro ssed the track at the rear of the car which 
stopped her.-(Conley vs. Albany Railway, 47 N. Y. Supp. 738.) 

UT AH.-A street car company operating electric cars in a pub
lic str ee t which increases the hazards and dangers to pedestrians 
is h eld to a degree of care proportionate to the increased danger 
arisin g from the u se of such propelling power. The greater the 
dan ger, the g reater the care must be to avoid injury. 

Wh ere deceased was deaf and dumb, but a well-grown boy, of 
14 years, possess ing average intelligence and good eyesight, held 
that , under such circum stances, h e was the more bound to use his 
eyesight , and that the question of his contributory negligence 
was properly submitted t o the jury. 

\ i\T here it appeared that when the motorman saw the deceased 
approaching the track, with an evident intention to cross, with
out seeing the car, the motorman applied the brakes, but they 
were so defective that they did not work, and he received a shock 
from the defective motor that delayed his purpose for a second; 
that h e could not stop the car until the injury was done , because 
o f the defective brakes ; that the car ran 50 ft. after striking the 
deceased ; that the defendant had r epeated notice of the defective 
brakes a nd motor, but fail ed to repair them ; that, if the car had 
bren in r epair, it could have been stopped within 8 ft.-held, that 
th.:- defendant was negligent in the use of such car. 

If the defendant knowingly placed in operation upon the public 
street a defec ti ve car that co uld .not be controlled because the ap
pliances provided for that purpose were out of r epair, and the 
injury com plain ed of was occasioned by such defective brakes and 
appliances, and the m otorman was un able to avo id the effect of 
th e contributory negligence of the deceased, because of such de
fects, then it could properly be said that the defendant's negli
g ence was the proximate cause o f the injury. (Thompson v. Salt 
L ake Rapid Transit Co., 52 Pacific Rep., 92.) 

NEvV YORK.- It appeared that deceased was riding in one of 
defendant' s electric cars with hi s back toward the front of the 
ca r, and hi s side next to the guard rail along the side of the ear 
nrarest th e line of troll ey poles standing between the two tracks; 
that, the wind having blown off hi s hat, he arose, grasped the 
stanchion o f the car at hi s right hand, and stood for an instant, 
as th o ugh to signal th e conductor; that he then suddenly swayed, 
th oug h he remained standing on the floor of the car, and was 
st1 uck by a trolley pole. There was also evidence that at th e 
time of the acc ident the car swayed from side to side, a nd moved 
at a dangerous rate of speed. Held, that a finding of negligence 
on the part o f defendant and of freedom from contributory negli
gence on the part of deceased was justified by the evidence. 

On an issue as to the negligent operation of an electric car at 
the time of an acc ident, testimony that another ca r, moving over 
the same part of the road, a month later, was negligently oper
ated, was inadmiss ible, where it did not appear that such car was 
similar to th e o ne on which the accident occurred, or that it was 
o perated under like conditions. (Schmidt v. Coney Island & B. 
R. Co., 4() N. Y., Supp., 777.) 

K ANSAS.-A g irl II years old, going on the track of an elec
tric rai lroad at a erossing without looking for the approach of 
cars, cannot, as a matter of law, be held to the same responsibility 
a s a n adult, though she was familiar with the running of ears; 
and th e degree of ca re required by her was for the jury. 

In a n ac tion for injuries to a g irl II years old, caused by being 
struck by a n elec tric car at a crossing, the jury found that she 
went on a skip to the track, without looking or listening for a car, 
which could have been seen for a distance of three blocks; that 
sh e was "of sufficient age to know the danger attending the 
running of car s at that crossing;" that she was not 
"ol suffic ient age to be charged with the duty of looking 
out for her own safety in avoiding cars in passing ,that erossi11g;" 
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and tha t , " if sh e -had looked fo r the approaching car th e accident 
would not have happened." Held, that such findi ngs were incon
sistent with each oth er and with a general verd ict for p la intiff. 
( Con. & C. P. Ry. Co. v . W yatt , 52 Pac. R ep '., 98.) 

NEW YO R K.-It is error to r efu se a requested charge that , if 
plaintiff stepped from the car while it was in m otion , ve rdict must 
be for defendant, where th e act ion is for injury r ece ived whil e 
a li gh ti ng fro m a street car, and the complain ant all eges, 
an c1 plai nti ff' s ev idence tends to sh ow, that the ca r cam e to a 
standstill befo re she a ttempted to alig ht , and then suddenly started 
with a jerk, a nd defendan t' s proof is directed to thi s issue alo ne, 
and tends to show that the car did not stop, but that pla intiff a t~ 
tempted to alig ht while it was in m o tion. ( P a tt er son v. W est
chester E l. R y. Co., 49 N . Y. Supp. 796.) 

NEW YO R K.-The car of a surfa ce railway company, in ap
proaching a cross street , has no ri g ht of way superio r to that of 
the driver of a wagon who is there about to cross th e ca r tracks, 
and, if they a re likely to m eet, the ri gh t of each must be exer cised 
with due regard to that of th e other, the duty o f each being the 
same as wo uld be imposed upon the d r ive r s of any other two 
vehicles in the same si tuation . ( H ergert v. U nio n R y. Co., 49 
N . Y . S upp., 307.) 

M ISSOUR I.-Ver dict in an action by a passenger o n the S. 
Cc mpany's li ne against it and the L. Company fo r inju ry r e
ceived in a colli sion of their cars, having been against th e L . Com
pany alo ne, it cannot complain that it was m ade a nswerable fo r 
the high degree of care impo sed on the S. Company, as ca rri er , by in
struct ion tha t if the jury, in addition to fi ndin g that th e L Co m
pany fai led to exerci se ordinary ca re, fi nd that such fa ilure direct l.Y 
co ncu rred with a want of a h igh degree of car e o n the part o f 
the S . Company in causing the colli sion, Yerd ict should be aga inst 
both defendants. · 

In an ac tio n against two defendants fo r negli gence, instru c
t ions as to their liabil iti es inter se haYe no place, the issues o nly 
involving their duties antd liabiliti es to pla intiff. ( O ' R ourke v . 
Lindell R y. Co. , 44 S. W . Rep. , 254.) -

NE\V YO R K.-In an act ion to r ecoYer damages fo r th e death 
of I?l a intiff' s intes tate, it appeared that he was riding south , at a 
rapid rate, o n h is b icycle , on Sev enth A \'enue, between the ra il s 
of defendant's westerly track, and beh ind a south-bound car. 
W hen the ca r stopped a t a flag station ju st above Fifty-third 
Street, he turned out to the i.v est , when h e fir st cam e within th e 
line of visio n of defendant' s flagmen stat ioned a t the inter section 
of the street and avenue, and of th e motorm an of a no rth-bound 
car just turning westerly into Fifty-third street. H e was struck 
by the latt er car , and died from the injuries received. It ap
pear ed that g reat care was ob sen ·ed in the managem ent o f de
fen dant 's car s at that place , and n either the flagmen nor th e mo
torman were shown to have omitted anything that should have 
been done to p revent the accident. Held, that the defendant was 
~n titl ed to a nrdict. (Cardonner \'. :Met. St. Ry. Co., 49 N. Y .. 
Supp. , 527.) 

NEW YORK.- ;·11 an action to recoYer for inj uries resultin,T 
from defenda nt\· negi igence, it appeared that at th~ 
time of t he acci<.le:it plaintiff was fifty-six years o ld , and had 
been engaged on and off for 30 years in the produce commission 
business, making from $1 ,200 t o $1,500 a vear. The business 
occup ied only half th e year, and h e was temporarily acting as a 
conductor for defe ndant , " simply t o fill up the winter months" 
and for such work received $2 a day. His leg was broken in fo~r 
pl~ce~; he w~s confined to his bed fo r three m oPths ; and the 
mJunes susta ined p ractically depr iYed him peff·,a nently of th e 
power to earn a livi ng. H eld , that a Ye rdict in his favor fo r 
$9,000 was not ex cessive.-(Furman "· B'klyn H eig hts R. Co., 
49 N. Y. Supp., 194.) 

PENNSYLVANI A.- I t is not negligence, as a m atter of Jaw 
fo r o ne ap1:roachin~ a crossing of a street railway, in the busines~ 
pa:t of a city , to go on, though see ing an approaching car, wher e 
1t 1s 250 feet away, and he, in order to cross the tracks, has to go 
not more than a t enth of that di stance.-(Callahan v. Phila. T . 
Co., 39 At. R ep. , 222.) 

~E_W YO R ~.-While no right of action can be based upon 
an I~J ury re_sultmg from pure fright occasioned by a n accident, 
yet, if th~r e 1s a ls? p resent t he essential element of physical injury 
from which the Jury a re a uthorized to say that the damage re
sulted, then the presence of fear as a concomitant element does 
not destroy the right o f action , but may be co nsidered as an ele
ment of damage. 

Bartlett , J., di ssenting. 
~o ~eld wher e an incandescent light globe fell and struck the 

pla mt1ff npon the temple, exploding with a loud repo rt and th e 
metal part also fell striking her upon the abdom en with sufficie nt 

fo rce to discolor the flesh, and three weeks thereafter a mis
carriage resulted.-(J ones v. B'klyn Heights R. Co., 48 N. Y. 
Supp .• 9q.) 

NEW YO R K.-In a n action to recowr for injuries received 
by plaintiff' s intestat e, and resu lt ing in his death , it appeared that 
he was about ten years of age, a nd was struck and killed by one of 
defendant 's trolley cars. There was evidence that in attempting 
to cross the track h e· fe ll upon it face for\\'ard, at which time the 
approach ing car was about 80 feet away. There was no evidenc e 
that he looked to see whether a car was approaching. Held, that 
it would not , as mat ter of law, have con st ituted contributory 
negligence to a tt empt to cross the track under the circumstances, 
even if he had looked, a nd that, therefore, the fail ure to prove that 
he did look was not fa tal to recovery.-(Kitay v. B 'klyn, Q. C. 
& S. R. Co ., 48 N. Y .. S upp., 982.) 

GEORGIA.- One of the plaintiff's most material contentions 
bein g that a horse at tach ed to a Yehicle in which she was riding 
becam e fr ightened o n account of unu sual and unnecessary noises 
a lleged to have been m ade by the defendant' s car, and it being, 
under all the ev idence submitted, a question for the jury whether 
the defendant was o r was not in this respect negligent, it was 
error to charge that there was no evidence authorizing a finding 
that the defendant was r espo nsible for the fright of th e horse, 
and that, if the animal was in fact frightened by the car, the de
fe nda nt was not liabl e therefor, nor for injuries resulting there
fro m , unl ess guilty o f some n egligence after the horse became 
frightened. 

A city ordinance wh ich , by its term s, manifestly relates ex
cl usively to rail roads upon wh ich cars are moYed by locomotives 
propelled by steam , and which regulates the " running speed of 
tra ins and eng ines" within the city limits. has no application to an 
electri c street r ail road, and, therefore. is irrelevant in a trial of 
a n action against the latter.-(H ill v. Rome St. Ry. Co., 28 S. E. 
R ep. , 631.) 

N E W Y ORK- Pl ainti ffs intestate had been employed by one 
M . fo r som e m o nth s as driver of a wagon. The wagon was pecu
lia rly constructed , so that by backi ng it against the curb in fro nt 
of M.'s premi ses, and turning the front wheels under it, so as to 
stand at ri ght ang les with th e body of the wagon, it did not inter
fe re with the passage of th e defendant's surface cars. there being 
a space between the hubs and the nearest rail of the car track of 
some ten inch es. Plaintiff' s intest ate was fam iliar with these 
fact s. ¥.' hil e in the wagon , thus placed. and \\·hen a car about 
fift y feet di stant was rapidly approaching. he attempted to descend 
o n the side towards the t rack, and with his face towards the 
wagon. M., wh o ha d dir ec ted h im to come down, saw the car. 
a nd heard it s bell s. W hil e in th e act o f getting off the hub, 
plaintiff' s intestate was struck by the car. Held, that th e facts 
established contributory negligence. as matter of law. Williams, 
J., di ssenting.-(Crawl ey v. Met. St. Ry. Co., 48 N. Y. Supp. , 
863.) 

PEN N S Y L V ANIA.-Act April 4, r868 ( P. L. 58), § 1, declar
ing that when any per son shall be injured while lawfully em
ployed on the road of a rai lroad company, of which company he 
1s not an empl oyee, hi s r ight of action against it shall be only 
a s he would h ave if an employee of it , has no application 
to the case of a conductor of one street car company 
in jur ed while in hi s ca r on the tracks of his company 
by collision with the car of another company. caused bv the 
negligent attempt of the motorman of the latter to cross in- front 
of hi s car.-(W etzel v. Phila. Tr. Co .. 39 At. Rep., r.) 

NEW YORK-Plaint iff, whi le driYing a heavily loaded dirt 
wagon over one of defe ndan t's cable-car tracks, at a cross street. 
was struck by an :ipp roach ing car. Upon the trial of an action t o 
recover damages t o hi s per son and to his horses and truck, th e 
questio ns of fact as to defendant' s negligence and plainti ff's free
dom from co ntributo ry negligence were close. In charging the 
jury, the court said: "T hey were hound to use the same deg ree of 
care-the sam e degree Gf prudence. Each \Yas bound to look out 
for, and, if poss ible, p revent any accident." Held. that th is was 
erroneou s, as tending to mak e the defendant an insure r of safety, 
especially in view of the court's refusal to charge that "the de
fendant's g ripman was not bound to stop the car wh en he first 
saw plaint iff ."-(Reardon v. Third Ave. R. Co., 48 N. Y. Supp. , 
1005.) 

M[CJJIGAN.-Plaintiff drove o n a street crossin g in front of 
one of defendant's street cars, wh ich was about to pass over the 
crossing, and which h e could have seen if he had looked. He 
was seen by the moto rman as he was about to enter on the track. 
F rom that ti m e o n the motorman did all in hi s power to stop 
th e c_a~, and p:event collision, but the car st ruck plaint iff's wagon, 
and m.1ured him. Held, that a verdict should have been directed 
for defendant. 
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W here plaintiff in an action fo r injuries was g uil ty of contri
butory negligence, h e cannot reco\' er by sh owing gro ss negli
gence by defendant.- Borsch ell v. D etroit R y., 73 N. W . R ep., 
551.) 

M I NNESOTA .-Evidence considered, and held , t hat it was 
sufficient to take the case to the jury upon the issue as to the 
incompetency of the defendant 's g ripman, and wh ether it h ad 
notice thereof prior t o the acc ident here in quest ion.-(Morrow 
v. St. Paul City Ry. Co., 73 N. W . R ep. , 973. ) 

NE\V YORK .- D ecedent was stopped by a street car, where
upon she looked fo r the approach of a car on th e other t rack, 
and sa w none. She crossed the track as soon as t he car had 
passed, and was struck by a car on th e other t rack g oing in the 
opposi te direction. I t was da rk, and sh e held an umbrella to pro
tect h erself from a d riving wind and rain. H eld, it was a ques
tion fo r the j ury wheth er she wa s negligent in not t aki ng a 
second look after she had crossed the track at the rea r of th e car 
wh ich stopped her.--( Conl ey v. Albany R y., 47 N . Y. S upp., 
738. ) 

PATENT DECI SIO N. 
The Sprague patent, No. 324,892, fo r an electri c railway motor, 

consisting of a fi eld magnet, journaled, at one end, on the axle 
of the dri ving wheels, and hung, at the o ther, on a spring fro m 
t he truck o r car body , and car rying the armature shaft upon its 
pole pieces parallel with th e shaft of the d riving wheels, and con
nected to them by gear in g, held valid as to cla im s 2 , 6, and 9; 
a nd said claim s h eld infr inged by structures d ifferin g in some re
spects from th ose of the patent , and containin g 1mprov~ments 
t h ereon, but havin g all these part s working together in the sam e 
relation, fo r the sam e purpose, and producin g the sam e result . 
(Sprague EL R y. & Motor Co. , ·. Union Ry. Co., 84 F ed. Rep. , 
641.) 

The Circuit Court of the U n ited States fo r the Eas tern Division 
of th e Eastern Di strict of Missouri , has rendered a deci sion in the 
case of \Villiam \Vharton , J r. & Company, Inc. vs. the L indell 
R ailway Company, of St. Louis, fo r infrin gement of the complain
ant's lett er s patent No. 505,07 5, dated Sept. 12, 1893, awarding de
cision to the compla inant and dec ree in g the validity of th e pat
ent . T he patent was one on the use of unbrok en main lin e 
switches, and as the complainant wa ived account of damages, 
they were assessed at $1, with $r co st s. 

-----··------Municipal Ownership by Street Rail w ays 

Under thi s titl e a correspondent fro m one of the Southern 
States hum orously writes u s : 

F or som e years the street railway fra t ernity has been con sider
a b ly worked up by certain well-meanin g political econ omist s, 
who have in sisted that it was desirable to effect municipal owner
sh ip of st reet railways. Just why this subject has so worried the 
railway men I am unable to stat e, because, as every one k nows, 
m ost of the st reet railways a re now p ractically owned by the mu
nicipalit ies. A nyh ow it has worried th em, and worried them badly, 
so m uch so that they h ave gone to any amount of trouble to prove 
their position in the matter. N ow, hm,·e\' er, all th eir worry ought 
to vanish, for a sav iour h as appeared, and all that is necessary is 
to fo llow his example. 

The saviour in question is not really a '' he." It is m ore prop
erly an " it ," fo r it is none other than a pro min ent railway in our 
o wn favo red South. The company, acti ng under the old saying 
"It is a poor r ule which won' t work both ways," ha s rever sed 
the order of things, and h as effectually set the econom ist and 
his fo llowers to do the worrying. T o prove my words, I will 
r ecite you a little bit of h isto ry which occurred not many days 
back : 

S ome months ago a small road h ere di scovered a route by 
which it could enter th e heart of the city and secure much bet
ter terminals. ·with exquisite verdancy th is company actually 
went and applied to the City Council fo r a permi t to lay its 
tracks on the street selected! Its petit ion , like many other s, was 
re fer red to the committee on st reet railways, and, as m ight h ave 
been expected, wa s soon sweetly slumbering in a nice litt le bed, 
prosily called a " pigeon-hole." 

A bout two months later another and m uch larger road de
-cided that it would occupy the st reet in question , and with m ore 
wisdom than the fir st-m entioned road, proceeded to o rder rails 
and special work and to m ak e act ive preparat ions fo r construct
ing the track. After the material had ar rind th e president of 
th e large road, in a moment of absent m indedness, so fa r fo rg ot 
h imself as to appear befo re the council, wh ere he demanded a 
permit be g iven him immediately. ·with fea r and trembling 
the permit was made out, and was ju st about to be h anded to him 
when some m ember of th e Council awok e and said something 
about the petition of the small road. At th is p iece of foo lishness 

M r. Large P res ide nt jumped angrily to hi s fee t and told the 
Council that h e had o rdered his material, and that if he did not 
get the permit h e would han to pay sto rage on it. \Vhen this 
telling a rg ument h ad been fini shed the Council apologized in a 
body, and declared that he sh ould h ave the permi t at once. l\Ir. 
Litt le P resident then demanded to kn ow why he had been re
fu sed the permit, wh en his peti t ion had been before the Council 
months befo re. 

"Have you o rdered your m ate rial ?" asked the Mayor. 
"No, I h ave not. I was waitin g fo r the permit," was the an

swer. 
" W ell, if you h ave not o rdered your ma teri al you won't have to 

pay any storage on it , if you do not get the permit , while .Mr. 
Large Presiden t will have to pay sto rage if h e does not get the 
permit ." 

A s th is argument could not be answered, M r. L ittle President 
left the Council chamber a sadder and wiser m an, while M r. Large 
P resident went away fee ling as a wise man should. Several days 
late r active work was commenced by the company represented 
by M r. L arge P res ident. 

Many a road woufd have adopted the slow m ethod of laying one 
t rack and th en lay ing th e other , but the road in question did 
nothing of the so rt. In stead the st reet was to rn up from curb to 
curb, and the resident s were told that if they wanted to get to 
their houses o r offices they could enter by the back way. A fter 
working a fe w days a line of city water m ains was fo und to be in 
the way, and it was n ecessa ry to lower them before the ties could 
be placed. T his was an easy matter , fo r under tne new order of 
things all that was necessary was to no tify the city and warn them 
that the mains must be m oved. T hi s was done, and in a short 
while the city laborers had suffic iently lowered the mains, and the 
lay ing of the t ies proceeded. 

Again everything went well fo r a few days , wh en another ob
struct ion was m et in th e shape of an old art esian well , which the 
city had condem ned and walled over. Before thinking, M r. L arge 
P resident set hi s own m en to work taking the top off thi s well, 
and in a short while the top was removed. B ut alas, thi s was 
not the end of the trouble, fo r, when the top was rem oved, it 
sh owed a large reservoir, which was fi ll ed to the top with water. 
This last obstruction to lay ing th e track s wa s t oo much , and 
the city water auth ori t ies were no tifi ed to com e to the scene at 
once and empty the well. It is needless to say that the summons 
was an swered, and in less than a day th e wate r was drawn off 
and the layin g of t he t rack s proceeded. The tracks are now 
completed, and the city has been notified to relay the Belg ian 
blocks, wh ich. of course, it will do. 

T h is is, in brief, th e sto ry I have to t ell , and I think you will 
agree with m e that the best solution of the problem of municipal 
ownership of street rai lway s is municipal own ership by street 
ra ilways. 

The American Street Railway Association 

T. C. P ening ton, secretary of the A m erican Street R ailway 
Association , is sending out a circular lette r containing the follow
ing additional information relatin g to the securing of space and 
the shipping and marki ng of goods intended fo r exhibit ion at the 
convention of the American Street R ailway Association, to be 
held in Boston, Mass. , on Sept. 6, 7, 8 and 9: 

Space m ust be ap plied fo r by Aug. 1. A ssig nments will be made 
as prom ptly as possible after that date, and exhibitors notified of 
th eir locat ion. Exh ibits of like charac ter will be grouped together 
and space will be assigned in the o rder of application. It is earn
estly requested that all exhibit s shall be in place and all work 
fin ished by Monday evening, Sept. 5, which is the evening prior 
to the opening of the convention. Watchmen will be in charge 
of the premises, so that exhibits will be safe. All goods should 
be marked, to th e shippers' name, "Mechanics' Building, care of 
R. S. Brine & Company, 33½ India Street, Boston," who should 
be n ot ifi ed by bill of laden o r advice that the goods have been 
shipped in their care, giving particulars in regard to shipment, 
and the goods will be delivered to the proper space in the exhibi
tion hall. 

The local committee in B oston is in receipt of a letter from 
the Massachusetts Charitable Mechanics' Association, which as
sociation will hold a mechanics' exhibition from Oct. 10 to Dec. 3, 
1898, in the same hall as the street railway exposition will be held. 
This letter states that the M echanics' Association will be pleased 
to mak e arrangements for having as many as possible of the street 
railway exhibits left in place for its exposition. All communica
tion s regarding this should be addressed to Henry D. Dupee, 
secretary executive committee Ma ssachusetts Charitable Mechan
ics' A ssociation, Boston, Mass., who will furnish rules and con
dition s. 
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Street Railway Accountants' Association 

Full a rrangements have been made for th e next meet in g of the 
Street Railway Accounta nts' Association of A m erica, to be h eld 
in the Charitabl e Mechanics' Association Banquet Hall, Boston, 
Mass., Sept. 6, 7, 8 and 9, 1898. This association will meet at 
the same time as the A m erican Street Railway Assoc iatio n, u s
ing a smaller room in the same building in which that assoc iation 
will hold its meetings. Th e headquarters of the Accountants' As
sociation will be at th e H otel Brunswick. A number of papers 
of unusual interest to street and interurban railway accountants 
will be p resented at thi s conven tion, and also a large asso rtment 
of accounting blanks and form s will be on exhibition. It is 
intended t o make thi s la tt er feat u re .of th e meetin g an extremely 
interesting one, and it is ea rn estly h o ped that each member will 
send an assortment of blanks, even though he cannot be present 
in person. Th e papers already decided upon are, ''S tati stics
Their Use and Abuse," "Car Mi leage-How Arrived At, and Its 
Use." The report from the permanent committee upon a stand
ard system of street railway accounting will also be presented. 

International Convention at Laredo, Tex. 

Th e fir st international co1wention of representatives of electric 
light, gas a nd street railway interests of Mexico and Texas was 
held at Laredo, T ex., on March 9, ro a nd rr. Unusually inter
esting and ,·aluable papers were presented, and a good-sized ex
hibition was made by th e supply men. The delegates present 
formed th emselves into the Southwestern Gas, Elect ric and Street 
Railwav Assoc iation, to embrace particularly the territory of 
Texas.· l\Iexico, Loui siana, Indian T errito ry, Oklahoma, Arkan
sas and New M exico. The following officers were elected fo r the 
ensuin g year: Pres ident , Carl F. Drake, A ustin, Tex.; first vice
president , J. I-I. Fitzgerald, Houston, Tex. (to represent the gas 
interests); second vice-p res ident, E. Dysterod. l\Ionterey, Tex. , 
(t u represent the interests of th e electric light ing fraternity); third 
v ice-president, \V. H . \ Veiss, San Antonio, T ex. (to represent ·he 
sheet railway interests); treasurer, F. Rries, San Antonio, T ex. 

The addresses at the m eeting were translated a nd delivered by 
Louis de Antin, Superintendent Public School s of Laredo, Tex., 
the English addresses being tran slated into Spanish, and vice 
,·ersa. A number of the papers presented will be found on an
other page of this issue. 

NEWS OF THE flONTH 

The cars of the Salt L ake City Railway Company. of Salt Lake 
• City, Utah, are now being operated by pmver furnish ed by the 

Utah Power Company. This la tt er company owns a large power 
hou se situated in the mouth of Big Cottonwood Canyon, this 
piant bein g operated by water power derived fro m the Cotton
wood Creek. The power house is equipped with two 'Nesting
house generators of rooo h.p. each , di rect-con nected to Pelton 
water wheel s. Th e current is generated at about 400 volts, and 
by means of step-up transformers is raised to 12,000 volts for 
~1 ansm ission to Salt Lake City, a distance of about fourteen miles. 
At the station of the street railway company L the current is re
duced to about 500 volts by means of a rotary transform er. 

A verdict for unusually h eavy damages was rendered 111 a 
Brooklyn, N. Y. , court recently , the amoun t being $25,000. The 
verdict was r endered again st the Brooklyn Heights Railroad 
Company in a suit brought by a woman whose husband was kill ed 
by one of the defendant' s trolley cars. 

The question as to th e proper speed for street cars in c1t1es is 
being agitated in Europe as well a s th e U nited States. The Dub
lin (Ireland) Southwestern Di stri ct Tramway Company has peti
tioned for permiss ion to increase the speed of it s car s in the city , 
but the petition is being quite vigorou sly o pposed. Some of the 
opponents of the company think that the speed should be limited 
to 2½ miles an hour within th e city limits. 

The St. Louis, Belleville & Suburban Rail way Company , of 

fo urteen mil es. It is expected to have thi s road in operation by 
Apri l 15 . This company will charge a far e of ro cents on com
mutation tickets between Belleville and East St. Louis, whil e the 
charge fo r a sing le trip will be 20 cent s. The officers of the com
pany believe that the only way to make an interurban railway suc
cn,sful is by r educing the fare to the lowest possible point, at 
least until the road becomes popular, when the increased amount 
of traffic handled will repay the owners of the road what is lost in 
th e beginn ing by th e low rates. This company's rate is probably 
the lowest fare for the distance traveled charged on any inter
t11 ban elec tric railway in thi s country. 

The Boston Elevated Railroad Company, Boston, Mass., has 
recentl y awarded a $moo prize, which it offered for the best de
sign for the new eleyated railroad stat ions to be erected by this 
company. T he prize was awarded to A. 'vV. Longfellow, Jr. , an 
architect of Bo~ton. 

Considerable interest was aroused in the v1c1111ty of the offices 
of the l\I etropolitan Street Railway Company, of Kansas City, 
l\f o., o ne day recently, by the arriYal of ro,000,000 new transfer 
tickets. This is probably one of the largest single shipments of 
transfer tickets for u se on a street railway ever made. 

All the street car lines of the city of Saginaw, l\Iich .. were tied 
up recently on account of a strike of the employees. 

The Nash vill e (Tenn.) Street Railway Com12_any has decided to 
build a number of new cars in its own shops. This company is 
no," building a car which is nearly completed, which it is expected 
will give complete satisfaction. 

The Union Traction Company, of Anderson, Ind. , is arranging 
to put into sen-ice a n ew method for conductors to collect fares, 
both on it s interurban and city line s. Under the new method, 
conductors will carry small boxes into which the passengers will 
drop their fare. It is thought this new system will prevent dis
honesty upon the part of the employees of the road and will also 
make it unnecessary for conductors to make out daily reports. 

Th e Duluth (}1inn.) Street Railway Company is equipping its 
ca r s with fenders. 

The Chicago, Milwaukee & St. Paul Railroad has asked the 
Common Council of Chicago for permission to change the motor 
power o n it s Evanston suburban line to electricity o r compressed 
air. The o rdinance was referred to the committee on railroads. 

It is r eported that the magnetic observatories at Toronto, Ont., 
and \Vashin g ton, D. C., have been rendered u seless, owing to the 
disturbing effects of electric railway currents in the vicinities of 
each. 

The second annual ball of the conductors and motormen of the 
P awtucket Street Railway Company was held Feb. q, and was 
an unusually successful and pleasant affair. 

It is a nn ounced that the Erie Railroad is making a number of 
tests with a combination steam and compressed air motor, with 
th e view of adopting this motor on several of its branches. Ac
cording to reports, the motor is so arranged that steam may be 
u sed entirely as m otiYe po\\' er, compressed air may be u sed en
tirely , or there may be a combinat ion of steam and compressed 
air used. It is stated that whil e working with this combination, 
the motor attained a speed of fifty-fiye miles an hour during a re

cent test. 

East St. Louis, Ill. , is building an interurban road between the J. S. Polk, president of the D es l\foines Street Railway Com
Eads Bridge in East St. Louis and Bell ev ill e, Ill .. a di stance of pany, recently deli\'ered an address on the subject of municipal 
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ownersh ip, before the D es Moines Union Municipal L eague. Mr. 
Polk is opposed to municipal o,vnership , and gave a number oi 
st1 ong arguments to support his position. Mr. Polk thinks ii 
municipal ownership of public plants is once commenced, it will 
be difficult to draw a dividing line. H e says in substance, if a 
city can own it s electric lighting and street railway plants,_ it may 
also own and operate hacks and transfer wagons, hotels, banks, 
department stores and every other business carried on in the city, 
or in other words it may absorb the entire business of the city. 

It is evident that the service given by the electric cars of Bro ok
lyn, ac ross the Brooklyn Bridge, is extremely popular, as all the 
cars cro ssing the bridge are usually full to their utmost capacity. 

T he Third Avenue Railway Employees' Mutual Relief Associa
tion, of New York, is one of the largest and most prosperous re
lief associations connected with any street railway in th e country. 
The treasurer's report, which was submitted at the last annual 
meeting of the association, showed for the year ending F ebruary 
28, 1898, gross receipts, $15,976; disbursements, $8758; cash on 
hand. March I, 1898, $7218. This is an increase in surplus of 
$2631 O\'er the previous year. At the annual meetin g the fo llow
ir,.g- officers were unanimously re-elected, two or th ree of these 
gentlemen also bein g officers of the Third Avenue Railway Com
pc>ny: P resident, J ohn H. R obertson ; vice-president, I saac 
Hough; treasurer, J . Beaver; secretary, Charles C. Swertfager ; 
sergeant-at-arms, Samuel A. J essup. 

The Brooklyn R apid Transit Railway Company has recently 
made a number of changes in its operating de partment. As an
nounced in another column, J. T. ·Whittl esey has res ig ned as chief 
engineer, and has been succeeded by J . C. Brackenridge. The 
track department of th is system wi ll hereafter be combined with 
the electrical engineering depar tment, and the chief eng ineer will 
have charge of all construction and maintenance of track, over
head line work, power house, repair shops, car equipment and 
buildings. T he motor repair shops and the car cleanin g at the 
various depots will be unde r the direction and control of the gen
eral superin tendent. 

The Market Street Railway Company, of San Francisco, Cal. , 
ha5 issued a good-sized circular, giving the history of this com
pany's experiments with different kinds of fenders. T hi s ci rcular 
wa~ published for the consideration of the people of San F ran
cisco, in view of the cri tic ism which has been made upon the Mar
ke-c Street Railway Company fo r not providing a fe nder that 
would save life in all cases. This circular proves conclusive ly that 
thi~ company has done all in its power to secure a ~erfect fe nder, 
and will be of interest to all street railway companies that are m
te1 ested in the fender question. 

It is interesting to note that an electric railway in O hio is being 
operated entirely under the management of a woman. C. E . 
Mitchener, the owner of the Tuscoraras Ra il road, an electric 
railway in Tuscaroras, Ohio, was called West on business matters 
and during his absence has placed the entire management of the 
road in the hands of h is daughte r, Miss Mitchener. 

The entire street railway system of H ouston, T ex., which is 
controlled by the Houston E lectric Street Railway Company, 
has been tied up by a strike of the employees. The attitude of 
the strikers has been so threatening that the company has not 
made many attempts to run cars as proper police protection could 
11ot be secured. While endeavoring to get the road into operation 
with non-union men, H. C. Chase, secretary and treasurer of the 
company, was badly injured on the head by a striker. 

The Legislature of New Jersey has passed a bill providing that 
street railroad franchises may be granted for a term of seventy
five years by ordinance, and that the company receiving the same 

be required to pay a percentage of the annual gross receipts to 
the municipalities th rough which the road passes. 

T he Cincinnati, Newport & Covington Railroad Company has 
recently issued its annual r eport for the year ending December 31, 
1897. T his report is printed in the form of an exceedingly tasteful 
lit tle pamphlet, which is bound in heavy yellow paper with deckel 
edge. T he repor t shows that the g ross earn ings for 1897 were 
$638,477 ; operating expenses, $427,280 ; net earnings $2n,197; 
and net surplu s, $28,125. Ratio of operating expenses to gross 
earnings was 47.83 per cent. 

The Metropolitan Street Ra ilway Company, of N ew York, does 
not require collateral or bonds from its employees when they 
enter its se rvice, except a deposit of $2 fo r badge

1 
buttons and 

a conductor's punch ; the deposit being return, d to the men when 
they leave. 

Foreign Notes 

It is interesting to note that the tramway lines of Buenos Ayres, 
S. A., are deriving quite an income from the rent of adverti sing 
space in their cars. The advertising privileges are all leased to 
one co mpany, which sub-leases the spaces in the different cars. 
The rates charged to merchants for advertising in the different 
companies' cars are as fo llows : 

Companies. 
Anglo-Argentina . . ....... . 
Gran N acional . . . ........ . 
La Nueva .......... ...... .. 
B's A 's & Belgrano . ... .. . . 
Metropolitano . .. .. ...... . 
L a Capital ...... .. .... .... . 

No. of 
Coaches. 

450 
220 
120 

130 
70 
70 

A g reat many European firm s carry 
city as well as the local merchants. 

Terms fo r Passengers. 
12 Months. per Month. 

$300 2,274,804 
200 819,316 
160 341.723 
180 475,172 
120 279,512 
120 283.614 

cards in the cars of this 

Th e municipal authorities at Warsaw, Russia, are inviting pro
posals fo r supplying the town with electrical power for purposes 
of lighting, tramways, etc. Applications should be addressed to 
th e president of the town of Warsaw, from whom particulars can 
be obtained. As the proposals will not be considered until Aug
ust there is ample t ime for the American manufac turer s and con
tractors to submit their prices after the rules, regulations and 
condition s have been sent them. 

The annual report of the Dunedin Street & Suburban Tram
way Company, N ew Zealand, for the year ending Nov. 30, 1897, 
shows receipts from passengers and mails to have been £20,528 
15s.; receipts from other sources, £ 397 5s, making a total of 
£ 20,926 Is. The operating expenses were £18,433 r7s ; surplus, 
£ 2492 4s. This shows an increase of revenue over last year of 
£ 2714 14s. 

L a Capital Tramways Company, Ltd. , has been registered 
by Budd & Company, 24 Aust in Friars, L ondon, E . C. , with a 
capital of £ 100,000, to acquire the benefit of a certain tramway 
concession granted by the municipality of Buenos Ayres, in the 
Argentine Republic, for the construction and working of tramway 
lines in the city of Buenos Ayres, from a point on the tramway 
system of La Capital Tramways Company, to Mataderos, to un
dertake and carry on the same, to work such tramways by horse, 
steam, electr ical or other power, and to carry on the business of 
an elect ric light and power company. 

The Gas and Electric Committee of Bradford, England, has ar
ranged to commence laying supply cables in connection with the 
projected electric tramways to Great Horton and Bolton. At the 
same time provision will be made for lighting the routes by elec
tricity. 
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T he Manaos Ra ilway Company has been incorporated under 
the laws of the State of New York to construct and operate 20 
miles of steam or electric ra il road in the city of M anaos and else
where in the State of Amazonas, Brazil. The capital stock is 
said to be $500,000. The directors are A. J. Mox ham, of Lorain, 
O.; A. N. Brady, of A lbany, N. Y.; C. R. Flint and E. C. Con
,·crsc, of New York City; J. W. Scott, of Orange, N. J., and F. 
E. Hcbbelthwaite, of Manaos, Brazil. 

A report recently submitted to Parliament shows that th ere 

we re on J unc 30, 1897, 1031 miles 31 chains of tramways open in 
the United Kingdom, 367 miles 63 chain s belon g in g to local 
authorities, and 663 mil es 48 chain s belongin g to companies and 
o ther bodies. On tramways belonging to local authorities there 
had been a capital expendi ture on lines and works open for traf
fic of £3,222,438, with a total expenditure on capital account of 
£ 4,459,488. On tramways belonging to other than local authori
ti es there had been a capital expenditure on lines and works open 

for traffic of £8,177,735, with a total expenditure on capital of 

£ 10,405,622. 

At a recent meeting of the Matlock, Eng., Town Council, Sir 
George Newne s presented the undertaking known as l\fatlock 
Cable Tramway Company to the town. The gift is worth £20,000, 
and was unanimou sly accepted. 

An electric tramway running eas t and west across Berlin, Ger
many, taking in th e Lcipzigcr Strassc and tra,·crsing the P ots
darner Platz, the busiest thoroughfares in the city, was recently 
put in operation. 

Chilian parties have recently formed a comvany m London to 
light Santiago with electricity, and also to run the p_resent horse 
ca r lines, at the same time furnishing power to industries de
pending on coal. Another company is at present being formed 
for the same object for the port of Valparaiso. This latter city has 
a population of 100,000 and Santiago 200,000. It is generally be
lieved that these companies will give an impetus to the use of elec
tricity, and although British capital will back the enterprises Amer
ican manufactured material will be much used. 

The T own Council of Bristol, Eng., has appointed a committee 
to renew n egotiations with the Tramways Company with refer
ence to the electrical equipment of the tramways now worked by 
horses. The company has a bill in Parliament asking for powers 
for this purpose, and they will persevere with it whatever attitude 
the corp_oration assumes. 

Consnl Jackson, of Cognac, France, reports that the city of Ni
o rt proposes to construct an electric railway and to light its streets 
with electricity. Communications should be addressed to Mon

sieur le Maire de la Ville de Niort, Deux-Sevres, France. There 
is also a movement on foot to connect La Rochelle and La Pal
lice, by an electric line 2½ miles long. Communications should 
be addressed to Monsieur P. vV. Morch, Chamber de Commerce, 
La Rochelle, France. 

A n electric tramway is projected in Yarmouth, Eng. The Yar
m outh & Gorleston Tramway Company proposes buying up a 
local omnibus company, and transforming the stables into an 
electric generatin g station. 

A resolution ha s been passed by the stockholders of the Bristol 
Tramway and Carriage Company (Ltd.) , of Bristol, England, 
looking to the conversion of the present horse-car lines to elec
tri city and the extension of the present routes. C. H. Low is 
chai rman. 

,Foreign Tramway Visitors 

A party of four engineers of the Chemin de Fer D'Orleans, of 
Orleans, France, is now in the United States making a very 
extensive inspection of electric railways and also investigating 

the advantages of equipping railroads already operating Ly steam 
with the third rail electric system. The names of the engineers 
are Victor Sabouret, Henry Valton, Charles D e Fremenville and 
Alfred Hibcrtz. It is stated that if the se grntlemcn find that the 
problem of equipping steam roads with elect ricity has been suc
cessfully solved in thi s country, that electricity will Le introduced 
to a large ex tent on th e steam roads of France. 

Electrical Orders from South America 

;\ New York daily newspaper prints the following: "Constant 
ordns are being received from the Argentine Republic for electri
cal material of every descriptio n; a nd , as the developments in thi s 
line are being undertaken with considerable energy, parties well 
informed on the subject say that the co ntinua nce of trade will be 
uninterrupted so long as the prices of the American manufacturers 
can arh·antageously compete with those of European makers. 
\Vhat the Americans should try to incrca~c in the elec trical line 
wit h Argentina is telephone and telegraph supplies. Communi
cation s received show that England still controls more than 75 
per cent of the trade. In the large apparatu s for electric lighting 
and railway work, however, America is making good progres s 
at securing the trade. American manufacturers ·have already 
equipped the largest electrical roads in the country. The la st 
report shows that American supplies are being almost exclu
sively u sed in the equipment of La Capital electrical railway 
of Buenos Ayres. The rails arc <)-in. 90-lb. grooved girder. 
made by the Johnson Company ; the bonds, Edison-Brown plastic 
and Syracuse soldered; the entire rolling stock was built by the 
J. G. Brill Company, is mounted on Brill trucks and equipped 
with General Electric motors. The iron poles were furni shed 
Ly Morris Tasker & Company, and the overhead material by the 
H. VI. Johns Company. In the power-house three vertical Ball 
& \\'ood engines are coupled direct to \Valker generators of 300 
k.w. each. Steam is supplied by four Stirling boilers of 250 h.p. 
each. The plant includes Green's fuel economizer, Conover's 
condenser and two Worthington pumps. A portion of the system 
is already in operation with 41 cars." 

Death of Nelson W. Perry 

Mr. Nelson V,i. Perry, at one time editor of "Electricity," and a 
very well known electrical investigator, died at his home in 
Brooklyn, N. Y., on Sunday evening, March 27, at 7 o'clock. 
Mr. Perry was performing an experiment in a dark-room, and 
accidentally drank a glass of bichromate of potash thinking it was 
a glass of water. 

Consolidation in New Jersey 

The stockholders of the Consolidated Traction Company, of 
New J ersey, on March 28, voted to lease their franchises and plant 
to the North Jersey Street Railway Company. The leased com
pany is capitalized at $15,000,000, and the lease provides for a 
guaranteed d ividend of at least 2 per cent for the first year and a 
sl ight annual increase for eight years. \Vh en the lease is con
summated, which will be in the course of a few weeks, the N-Jrth 
Jersey Company will control all the trolley lines in the north ern 
part of the State with the exception of those operated by the 
North Hudson County Railway Company in Hoboken, Jersey 
City Heights, and the northern section of the county. 

-----•·•-----
New York Electrical Society 

The New York Electrical Society, one of the best-known so
cieties of its kind in this country, was organized in 1881 for the 
advancement of electrical knowledge and the study of electrical 
and other scientific phenomena. In carrying out this purpose the 
endeavor of the officers of the society has been to make it a help 
and a stimulus to young electricians and an up-to-date means for 
the general public of discussing and illustrating the most recent 
and interesting developments in elect rical work. Any person of 
good repute who is connected with or interested in electrical work 
is eligible for admiss ion to the society. 

The New York Electrical Society, in accordance with its aim 
to be of the g reatest possible value to the electrical industry, has 
taken a great interest in the electrical exhibition to be held May 
2 to May 31, 1898, at the Madison Square Garden, New York, 
and thi s exhibition will be held under its auspices. The society has 
recently issued a neat circular, giving a list of the subjects which 
have been treated at its principal meetings. 
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Rail Bon ding a s a Power Saver* · 

BY H. C. CHASE 

I believe that few managers of street ra il ways realize what 
th eir loss on accoun t of poor bond ing am ounts to annually. The 
losses appear in various ways, principally, of course, in the direct 
loss due t o energy required to overcom e the resistance in the 
t rack. O n many roads with a station voltage of 550 th e average 
over the whole line is no t over 400, or a direct loss of 27.8 per 
cen t , v.,hil e at distant poin ts it may be as low as 350 or 300 volts, 
a direct loss of 36.3 and 45.4, respectively. Let u s consider what 
a loss of rs per cent on the track means to the railway compa ny in 
dolla rs and cent s. Take a road operating twenty-five car s da ily , 
and ass umin g that fue l costs $1.25 per car per day, or $31.25 as 
total cost per day, which will give us $n,426.05 annua lly. Now, 
rs per cent saved on this amount equals $1,710.92 annually, o r S 
per cent on a n investment of $34.218.75. In add ition to the di
rect loss above referred to in fuel there are losses due to burning 
out of the electrical equipment. an item hard to est imate, but it 
i3 sa fe to say tbat 75 per cent of the burn-outs of a rmatures and 
fie lds on electric cars are due to the in sulation on wires becomin g 
ove1 h eated, and therefore are weakened by heing subjected to a 
curren t for which they were never intended. A motor wound for 
500 volts to develop 25 h.p. requires 37.3 amps. I t wi ll carry 
tha~ amou nt of current without injuriou s effect , but to do the 
sa me work with only 300 volts requires 62 amps,,acurrentfor wh ich 
d~e motor and fields were never intended, and which they cannot 
:;tam] for any length of time witbout danger of the resistan ce 
!.Jecom ing injured through excessive beating. 

The Houston Electric Street Railway Company is using No. 
o ti nned copper wire, with 19-32-in. channel pins. Nearl y two 
years ago we placed some bare copper and tinned copper No. o 
bonds in our t rack as an experiment. I recently took pain s t o 
lc,ok at th em. The bare copper wire was nearly eaten th rough by 
corrosion. The tinned copper wire was as brigh t and perfect 
as the day it was placed in the track. W e are usi ng the bond s 
hoth alongside and underneath th e fish-plates. We fi nd that if 
special care is used in drilling the rail s, inserting wire and chan
nel pins, driving flush to web of rail, there is litt le cha nce for 
n nistu re to cntc r. During the month of J anuary we had two or 
th ree blocks of double track removed and replaced with 60-lb . 
,-tee!, operating· cars on both sides of reconstruction work. Be
fJ1 c the con~pletion of track and bondin g our a m pere met er 
indicated 500. After completion of track, and thoroughly bond
ing the same, our meter showed an average of 450, a reduction of 
50 amp s., and a saving of ro per cent. lessening the load to th e 
gen erator, consequently reducing the fuel expense. T h is proved 
to u s what we could do on one line by th oroughly bonding th e 
track, 

We h ave double bonded the track entering both ends of the 
car shed, also all lines in close proximity to the power station, 
I n add ition we nm an overhead No. 0000 ground feeder, tapp in g 
the differen t lines at equal points and the belt lines on all side.;, 
an d we find o ur fuel bill has been reduced 30 per cent, and the 
load easy to carry and comparatively free from violent fl uctua
t ions. Our Franklin Street line runs close to the power h ouse, 
and several lines are connected with it. We double-bonded each 
joint on this line. \i\Then we reached San Jacinto Street. three hl ocks 
from the power house, the ends of the rai ls commenced t o arc. 
a nd it was witb great difficulty our men could dr ill th e rails and 
inser t th e bonds. After the remaining three blocks h ad been 
thoroughly bon ded, the drop in the load at the power station 
was perceptible at once, showing conclusively the necessity of 
good ground return. \i\T e have had some trouhle in keep ing our 
overh ead ground feeders connected with the rail. Th ey have 
been hurned off several times at the r:ail connection. We fin d
the trouhle was caused by using too small contact , an d accord
ingly we increased the contact circuit by attach ing th e groun d 
feeders to hoth rail and bond wires, and have had no trouhle since 
this was done. 

Rail -b?nding as a power saver depends upon the followin g 
three pornts: first. bonds to be of ample capacity; second, per
fect connections; third. large contacts. 

Trucks and Th e ir J\laintenance* 

BY GEORGE D. HART SON. 

. The t ruck hear s about the same relation to the equipm ent of a 
car as th e manag-ement does to the road; it rece ives th e blows, 
shock s and strains from the hard conditions in wh ich it may be 

* Abstract of paper read at the Mee1.1 iug of tile Texas Street Railway Associ
tiqn, 

placed and delivers them soften ed and equalized to the traveling 
public in the form of comfort and pleasure. It is the court where 
justi ce is turned to mercy. 

The fir st o r incipient attempts a t truck--s we re simply pedestal 
boxes fas tened to th e car body to furni sh bearings for the ax les, 
but now they are built to supp ort a nd streng then the car sill s a nd 
protect the ca r and it s load from the blows, jars and strains of 
severe service. :'.\1uch work a nd cost of ma intenance can be saved 
by a ca reful se lection when ge ttin g equipment. 

Th e fir st quality to look fo r is stren g th-ability o f the parts to 
hold up a nd la st. They should be hraced so strong that they will 
stay in line and h old the wheels in lin e both on straight track 
cmd in going around curves. I t is alm ost certain that sharp 
flan ges and double treads arc caused by the trucks a llowing the 
wheels to get out o f lin e. 

The second is simplicity. A solid side bar is bett er than one 
built up of pieces bolted o r ri ve ted togeth er , fo r it is almost 
needless to r em ind you that every bolt, nut, rive t o r joint calls fo r 
in spect io n and attention o r it will be o nly a m atter o f tim e wh en 
th ey will work loose and repairs. if not worse, will be necessa ry. 
T h e fe wer p ieces, the less a ttentio n will be r equired. 

Th e th ird po int is conveni ence. Some truck s seem des ig ned so 
th at you can only get at the renewal-il e parts in your mind and 
hardl y with tools. T o h an g a moto r it is necessary to take off 
th e car body, an d to repla ce a pa ir of worn-out wheels will take 
all hand s half a day, a nd to renew a b ra ke shoe th e car has to go 
over th e pit. Moto rs must be in spect ed and overhauled, wheels 
will wear out and must be changed , and brake shoes mu st be re
newed ; a nd speak in g of brake shoes-when will the truck m aker 
win th e lasting g rat itude of the m otorman and sh opman by ar
ranging an adjusta ble brake sprin g to let out as th ~ shoe wears 
th in ? 11any a broken brake spring and many a cracked rib have 
been th e results of the u sual "onc e for all'' sprin g in common use. 
T he spring sh ould have an adjustm ent o f at least r ,½ in. to allow 
fo r wear of th e brake shoe and wh ee l. 

The fo urth quality, and a n important on e, is it s ridin g quality. 
Som e t rucks r ide eas ily a t n o load o r light load, and others ride 
eas ily o nly wh en th e car is loaded. A happy combination is one 
not too stiff wh en li ght a nd not " hard cl own" wh en loaded. The 
spr in gs of a truck sh ould have a sh ort m emory, a pitch hole in 
the track sh ould not be r epeated 0\'er and over again by the 
spri ngs afte r the rough place ha s been passed. From common 
practice it appears necessary to h ave both coil and leaf springs. 

T he area oi bra ke shoe surface should be sufficient to stop the 
car, bu t not en ough to cau se the wheel to slid e. Many patterns 
of shoes could be sho rtened with safety in runnin g and longer 
life to th e ca r wh eel. ·-

T he lubricat ion of th e axle is bet ter accomplish ed by oil and 
wick feed th an by h eavy g rease. \ i\Tho has tri ed roll er bearings 
and gained experience from th eir use ? 

In cl os in g, I will su ggest a question: \i\Thy can there not be a 
sta ndard ax le-standard in leng th . a t least, if it is impo ssible to 
be standa rd in diam eter? ...... 

Car Bodies; Their Maintenance and Repair* 

TI Y F RANK E. SCOVII.L. 

The cost o f ma intena nce and repairs o f car bodies is on the 
5ame basis as that of any other pa rt o f the equipment, a great 
deal dependin g on the o rig inal purcha ser and the honesty of the 
bnilder. 

T o maintain ca r bodies properly every system should have at 
least one extra body to every five ca r s in service in order to he 
ahl e to spare one o r m ore at any tim e fo r r epairs . They should 
be freq uently examin ed and g reat care should be taken to pre
vent th e bodies getting loo se in the joints o r oth erwise seriously 
inj ured befo re hav in g proper attention , as in that case the expense 
of repa irs will be much g reater and th e life of the car be very much 
reduced. · • 

Car hodies that are u sed in this climate must of necessity have 
more at tention and g reater care than those u sed in most other 
parts of the country, o wing to the long and continued hot seasons. 
Th e ho t sun of thi s climate is exceedingly hard on wood work 
and pa ints . Continued drou ght, often lasting five or six months 
c:.t a time, causes joints to open and paint to crack and peel, and in 
many section s of our State the alkali or lime dust is very destruc
tive to th e interior fini sh of the car, and experience has taught 
us that plush or cloth cushions are in all cases to be avoided . 

It is our h elief that the only way .that car bodies can be prop
erly and economically maintained is to put them first in as good 
and strong condition as it is poss ible to do, using only the very 

*Abstract of paper read at tile Meeting of the Texas Street Railway Associa
tion. 
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best grades of material s, including paints and varnishes, and to 
employ fo r this work o nly thoroughly competent workmen. Cheap 
labor is always dear at any price. To paint a car properly is an 
art in it self, and requires judgment an d experience. A few cents 
added to the cost of material or to a day's labor may give the 
car an extra year of service. 

A ll car bodies should go into the shop once each month and have 
the bolts and sc rews tightened up, and at lea st twice each year 
all m ar red a nd grazed spots sh ould be touched up with paint and 
the body be given two coats of good varni sh. This will preserve 
th e paint. and the car will look nearly as well as when it fir st 
cam e from the repair shop. In thi s way car bodies can he kept 
in good condition for four or five years even in a climate like thi s. 
Owing to the small rail, low joints, had track and generally 
faulty const ruction, which is the rul e rather than the exception 
in th e ci ti es in thi s State, it is especially necessary that extraor
dinary care and d iligence should be used in the repair and main
tena nce of ca r bodies. 

\Vhen first appointed superintendent of the Austill Rapid Tran
sit R a ilway I fo und the cars in a very dilapidated condition. Five 
of tli em were closed, and the others were open cars rebuilt and 
partially closed. We have r ebuilt the clo sed cars after a sty le 
peculiarly ou r own, and which we find excellently adapted to the 
conditio ns that surround th e operation of our property, but which 
mi ght n ot be as sati sfactory for others whose necess ities are not 
identical with ours. 'vVe arc fortunate at Austin in having streets 
that are wide enough to accommodate the travel of a much 
large r city, and the few extra inch es taken up by the step s of 
thi s style of car are not noticed more than with open cars. The 
balance of the old cars were turned into animal cages at the park 
and sleeping rooms for our men. 

'vVhen our road wa s rebuilt for electric service pine ties and 
light rail s were used and after five years' se rvice you all know 
the result, the car bodies telling th e tale. The consequence was 
that at the tim e th e whole system was like the wonderful "one 
horse shay," go in g to pieces all at onc e. Our people were made to 
realize the necessity of doing something, so we began, a little at 
a time, and now we are in a fair way to ·have a good roadbed and 
to be able to keep up our rolling stock at much less expense than 
before, we hav ing used over 18,000 cedar ties in the past two years. 

With the r ebuilt cars, we rnn a new sill under the entire length 
of the car, platforms and all. This had to be done on the first three 
in order to h old th em tog·ether, and this sill has an iron plate % 
x 3½ in s. bo lted on the outside of the entire length of the sill, thu s 
making a stro ng support for the lookout platforms. The fir st 
ones of this sty le hme been in senice for over a year and a ha!( 
averaging 140 miles per day over the poorest piece of our track. 
To operate these cars we use a single G. E. 800 motor equipment, 
a nd the cars to-day show no signs of breakiIJg away at any point. 
\ Ve purchased several light closed second hand bodies late in 1896. 
We ran them through the winter, then decided to rebuild them 
after the manner of others that were giving such excellent satis
fac tion, and to-day our closed bodies, excepting two purchased in 
December last, are after this style. The cost of this work,. includ
ing material, labor and supplies, besides adding many im
provements, was a trifle oyer $200 per car, and the first cost of 
these bodies to us delivered in Austin was not that much. 'vVe 
con sider that we hare a good and reasonably cheap lot of car 
bodies. 

You wi ll notice that our steps are the same as the running 
board on open cars. Thi s will accommodate about as many pas
senge rs to and from our parks and in crowds as an open m otor 
wotilcl , and r emembering that we take power on a meter basis we 
do not care to haul trailers more than is absolutely necessary to 
accomm odate the travel. Some of you will ask, are you not m ore 
liabl e to accidents by thi s manner of handlin g passengers? 'vVe 
a nswer no, as the faci lities for hanging on are just the same as 
o n open cars, and for over two years our claims for damages have 
been less than $1oco a nd over one-half of this amount was clu e 
to a lady falling out of an open car, and the balance was prin
cipally for broken vehicles, etc. \Ve operate all closed motors 
with fare boxes now, and use trailer s with condu ctors when n ec
essary. 

It is my belief that by the time our cars now in u se arc worn 
out there will be g reat improvements in the construction of 
bodies. I believe that steel I-beam con struction will be alm ost ex
clusively u sed, red ucing the dead weight and adding much 
st rength to th e bodies at possibly a smaller first cost and at a 
g reatly r educed 111aintena11 ce expense. 

There has been a disposition in tl;e past on the part of our Legi s
lature to somewhat hamper the operation of street railway s, and 
som e three or four years ago there was introduced in th e Legi sla
ture of thi s State a bill to force all sys tem s to operate either open 
o r closed cars during certa in months of the year, thus necessi-

ta ting a double equipment, something no line can afford, and 
had this measure become a law it would have.forced us to mate
rially contract our service, much to the inconvenience of our pa
trons and at a material lo ss lo ourselves, and we hope that every 
repre sentative of a street car lin e in Texas will make it hi s bu si
ness to become acquainted with th e member of th e Legislature 
from his di strict and so educate him as to our needs and to the 
ffreat number of evils that now surrou nd us and hamper our 
; rowth and development that he will see the nece ss ity of a ss ist
ing us rather than to add further loads to our already overbur
den ed shoulders. Municipal goyernrncnts abo seem di spo sed 111 

some cases to adopt a similar course, and we belieYc as much to 
the detriment of the people as to themselves. 

Tics, Their Life and P1·cservation* 

BY D. D. WIJ.LIS. 

The ties used by the street railways of our State arc, for the 
mo st part, pine, though some few roads have in the past few 
yea rs tried other woods. \Vhen the San Antonio street railway 
was first built in 1877 a part of the track \\'as put down on sawed 
cedar ties 6 in s. x 4 ins. x 6 ft. \Vhen the road was equipped for 
electric traction in 1890, all pine ties, 7 ins. x 6 ins. x 6 ft. were put 
clown. In 1897, when a system of sewers was being constructed 
in our city, some of the old cedar ties of mule car clays were 
dug up, and found to be in a perfect state of preservation, after 
having been in the ground 20 years. In sop1e of these ties the 
old spikes were still firmly fastened, and the ties showed the saw 
marks as plainly as on the clay they came from the mill. 

In low, moist climate, cypress ties last fuUy as well as cedar, 
but in a dry climate they are no better than sap pine. Good, 
heart pine ties last from five to eight years, while pine ties of 
young trees, even with some heart, la st no better than those of 
old trees of all sap. 

In 1894 our company purchased quite a lot of cypre ss ties, and 
put part of them in use witho11t treating; the others were treated 
with C. A. wood prese rver. In 1897 we took out some of both; 
tho se that were not treated were in a fair state; some could be 
put back, and some could not; those that were tre,Jtecl were as 
good as when fir st put down. 

One reason the life of a tie is longer on a steam than a street 
railway is that only the centers are surfaced; where a tie is cov
ered with earth in it5 entirety, it will decay much more rapidly 
than where only partially covered. There appears to be a great 
deal of rotten lim e in our so il that causes our pine ties to decay 
Yery rapidly. In most climates a well seasoned, white oak tic 
wi ll last well, but here they are yery little, if any, better than a sap 
pine. Bois d'arc and mesquite wood are both said to make fine 
ties, though I cannot speak, from experience, of either. But the 
best tie for Texas street railways is the red mountain cedar. I 
know there are some objections urged against them by some 
street railway managers, but we have given them a fair trial, and 
I know they are good. Some say they will split when spiked; 
this is tru e to some extent, though th·e percentage of ties that 
will split in spiking is very small indeed. Others say they will 
not hold the sp ikes after being down a short while,_ and will per
mit th e rails to spread. This has not been our experience; we 
haYe found in the last three years that they hold well even on 
sharp curves where the strain is great. The supply is almost un
limited in this State, and the pric e not much in excess of treated 
pine. or oth er ties, and when one consicle1·s the cost of labor in re
newals. say every six years. the cost of the cedar tie is in the encl 
much cheaper, as I am sati.sfied that a sound cedar tie, 8 ins. x ro 
in ::. x 7 ft. will last from 25 to 30 years. 

Our company treated some all heart pine ties with C. A. wood 
preserver in 1895, put on at 200 deg. I-'., and I ve ry recently took 
up som e and found them perfect. I am -led to believe from this 
that good heart pine may last well if properly treated, though I 
t:annot, from experience, say how long, as I can with cedar, for 
I hav e talked with several old residents of our city, who tell me 
that they know, personally, of cedar posts that have been set 25 
years and are st ill perfect, and while this is not personal experi
ence still I am sati sfied it is true. To all who are able to obtain 
then; , I would say; buy a good heart, r ed mountain cedar tie, 8 ins. 
x ro in s. x 7 ft.; use Goldie spikes, and a good roadbed of about ro 
ins. of gTave l. and yom track repairs will be light during the years 
to c"me. To those not able to obtain cedar, buy a good heart 
lc,ng leaf pine tie, 7 in s. x 8 ins. x 8 ft., treat it well with C. A. wood 
presen·er, and with a good roadbed, I am sure you will obtain 
g-nnd result s. 

There is no economy in putting clown cheap ties. The cost of 
labor alone in renewals will, in ro years, be ·more than doubll' 

* Abstract of paper read at the Meeting of the 'fexas Street Railway Associa
tion. 
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the cost of g ood cedar or treated pine ties . A g ood roadbed is one 
of the essential pa!Js of any ra ilway, be it steam or electr ic, and 
without good ties, this cannot be obtained. 

There are in use qui te a number of wood preservers; of their 
merits I cannot speak, except as to on e, and that is the C. A. 
wood preserve r, or carbolinum. This I know to be good. We 
think so well of it th at we use it on all bridge and culvert tim
ber and on all of our poles, or rather those pa rt s of our poles that 
go into the g round. The only obj ection we have to it is its cost. 

Oscillation of Cars 

BY Jom? A. BRILL. 
In the January number of the STREET R AILWAY JOURNA L an 

article appeared which was devoted la rgely to the subj ect of the 
oscillation of four-wheeled cars. It was sc ientific on its fac e, 
and made the usual parade of g rammar school mathematics. At 
fir st g lance it had the appearance of respectability. It is an un
fortunat e a rticle, however, because the author demonstrates that 
he does not know how a car oscillates. O ne could almost be
lieve that he had never ridden o n o ne no r seen one in motion. 
Thi s is the charitable view to take of the case. If this brave sc i
entific stat ement was made by one fa miliar with the operation 
of street cars, his mind must be in a state of confusion bordering 
upon lunacy. 

A street ca r carr ied on fo ur wheels and hav ing overhang ing 
ends o scill ates when in motion, but the osc illation does not take 
place about its center of gravity. It moves about its points of 
support and the center of g rav ity r ises and fa ll s or moves long i
tudinally as the axes of revolution change their location. The 
height of the load has ve ry li ttl e influe nce upon the osc illation , 
hence the double-deck car does not present greater d ifficulties in 
this line than a car of the same length of overhang and the same 
weight of car and load. 

T o understand this, we must inquire why and how a car pitches 
or osc illates under any condit ions. Th e firs t step is for a wheel 
o r pair of wheels to drop into a low spot, say a joint . The load 
fall s and the overhang end, movin g th rough a considerably g reater 
distance than the top of the spring, obtain s a g reat increase of 
momentum. This still further compresses th e spring and brings 
the movement of the end to a maximum in a downward direction . 
This movement must take place fro m the point of support of the 
car body, which is at the other end of the car , and is furni shed 
by the spring, which spring depen ds very much upon the char
acter of those used in the upper and lower spring bases. 

H ere some mention must be made of the fact that general fo ur
wheeled t rucks have two spr ing bases. O ne of these is that 
fo rmed by the journal springs, and the length of thi s base is of 
g reat importance. If these springs are soft, the car will rock 
and oscillat e upon them without regard to the length of base 
provided by the body springs. In many in stances cars with ap
parently very long sprin g bases pitch and oscillate in a most sur
prising manner , as in the case of the cars m entioned in the arti
cle referred to. T he reason is fo und in the soft sprin gs of the 
lower spring base and the short length of the base it self. The 
ends of the car r ise and fall with the opposite end pivoted, as it 
were, in the springs under it . A t th e same time the center of 
g rav ity of the car moves back and fo rth nearly in a horizontal 
direction. Pract ically the rapid movement of the car results in its 
oscillating about a point at the level of the springs centers and 
midway of the car body. 

T he reasoning of the article has no application to the mo
t ions of double or single deck cars, The mathematic s might 
prove something if the body of the car was hung on trunnion s, 
whose axis passed through the· center of g ravity. It is not yet 
the fash ion to hang cars on trunnion s 4 ft . 6 ins. from the line of 
the rails. 

T he cars fi tted with the " under tension springs" " pitch and 
scind," as a sailor would say, like a ship at sea, as soon as the 
speed passes the most moderate limit. This is noticed on all ex 
cept the very best t rack. T he theory of the article is wrong, and 
the construction is as bad. N o conception of the true mechanical 
p rinc iples of a four-wheeled truck appears to have been enter
tained by ei ther the writer or the builder. The p~rs istent gal
loping or oscillation of these trucks is a sufficient proof of this. 

In construction , the springs which most easily dance o r o s
cillate are placed where the tendency to oscillate is greatest, 
while the springs which would g reatly resist this tendency are 
placed where they a re least needed. The half ell iptic, which in 
itself refused to oscillate r egularly, is not used at all. Again 
upon the journal a soft spring is used, much softer and more 
flexible than those of the t ruck frame. The r esult of th is is to 
make all the oscillation t ake place upon the journal sprin gs. 
Though the trucks may normally have a large spring base and 
be expected to ride steadily, yet by this misplacement of the 
spring capacity it will be carried on a very short one, and it will 

then oscillate as might be expected where a car has an even and 
moderate overhang. 

Long Distance Test of the Patton Motor 

The most thorough test to which the Patton motor has ever 
been put was made on March 20 and 2r. T he system is in use 

PATTON MOTOR 

on the Cedar F a ll s (l a .) & No rmal Ra ilway, and the motor tested 
was sent to take th e place o f o ne running tempo rar ily on the 
above-named lin e. 

In stead o f sh ipping th e motor on board train as usual, it was 
decided to nm it over the tr acks of the Great \ ,Yestern Railway. 

The start was made from Forest Home, five miles out of 
Chicag o, at 6 :10¼ A. M. on Sunday morning. As the motor pro
ceeded as an " extra," it was necessary to make many stops to 
allow the regular trains to pass. At Dubuque, Ia., a stop was 
made over night. The entire trip of 274.1 m iles was made without 
a mishap to the machinery beyond the heatin g of two rear truck 
journals. 

The distance and the average speed in miles per hour between 
stations is shown in the following table. T he average speed per 
hour includes the intermediate stops, but does not include the 
stops at station s. 

Station. 
Distance 
in miles. 

Forest H ome.... ....... o.o 
Bellewood.... .. .. ....... 2.7 
St. Cha rles.. ............ 22. 6 
Sycamore ............ ... 20.6 
Zin dew ood............ .. 18.5 
Stillman Vy.. .......... 8.4 
Byron ..... ...... .. ...... .. 4.5 
S. Freeport.... .... ..... 18.7 
Stockton .... . . ..... ...... 24 3 
Rodd en.. .. .............. 18 9 
Aik e n..................... 6.5 
Galena J...... .......... 1 4 

1 .. ~ 
~~r ~ 
t, ~..., 0 
btl:::]t; 
t!3;.s 
"'= 0 <'~.= 

0,0 

9.6 
15.5 
16.6 
18.5 
16.8 
16.3 
17 0 

17.6 
189 
15.6 
11.2 

Station . 
Distance 
in miles. 

F a irground.. ....... ... 17.0 
Dura ngo...... .. .......... 5.5 
Graf.... .. ...... .. .......... 8.o 
F arley.. ................ 8.3 
Dyersville..... .... ...... 6.2 
T ho rpe.. ............ ...... 18.0 
D undee .... ............. 4.9 
Aurora.. .... .... ........ . 10.0 
Oelwein...... .......... .. 10 o 
W . Waterloo..... ...... 26.7 
W ilson J ........... .. .. .. 5.3 
Cedar Falls.. .......... 7.1 

~ .. ~ ~~r.,; 
::Jtig 
blj:;:::_o~ ea .. !! 
~ = g., 
<·~.= 

13.9 
13 2 
14 2 
12.4 
19.8 
17.6 
2 2.6 
16.5 
17.8 
19.2 
14.9 
10.9 

By reference to the above, it will be seen that the longest run 
without a stop was 26.7 miles and at a speed of 19.2 miles an hour. 
The fastest run was for a distance of 4.9 m iles at 22.6 miles per 
hour. The total running time for the 274.1 miles was 16 hour s 
45¼ minutes or an average of 16.36 miles per hour fo r the trip. 
The motor weighed at D ubuque 33,250 lbs. Seven passengers 
were carried from Chicago to Dubuque and five from D ubuque to 
Cedar Fall s; a member of the STREET RAI LWAY J ouRNAL's staff 
accompanied the motor from Chicago to Cedar Falls in order to 
secure the data contained herein. 

A total of 58 gal. of gasoline were consumed. T he Standard 
Oil Company quotes this at 5 cents per gallon la id down in car
load lots in Chicago. At this price the expense fo r fuel for the 
trip was $2.90, I 1-17 cents per car mile or $.ooo64 per ton mile. 

The old motor runn ing at Cedar F alls is said to have run the 
last forty days without losing a t rip. 

The car just tested was equipped with testing instruments which 
showed the pressure of the storage battery to be 1.2 volts per 
cell at the end of the run. The engine was shut down at all 
stations where a stop of more than ten minutes was made. 

T he car in question is 17 ft. 8 ins. long, over all; is equipped 
with a McGuire truck, two Westinghouse motors, a 25 h.p. gaso
line engine, direct connected to a dynamo and a storage battery 
of ninety-eight cells. The accompanying illustration shows the 
g eneral appearance of the Patton motor. 
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Handling Ore on an Electric Road 

The accompanying illustration shows a train of motor and 
freight cars which is em pl oyed for hand lin g ore o n the lines 
of the Butte Consolidated Railway Company, of Butte, Mont. 
The cut shows the train at the foot of a II per cent grade, the 
front car being on the commencement of a 9 per cent grade. 
The cars are each loaded with eleven tons o f ore and it will be 
seen there are five trail cars and four motor cars. The train is 

rail. At the corner posts lon g a ng le irons secure the plates and 
take a long bearing on them. On the outside of the cars a wide 
and deep corner plate of pressed steel cove rs the joints between 
the letter board, corner post and the head pieces. These corner 
pieces not o nly impart a g reat strength to that part of a car cor 
ner which is usually weak, but they add greatly to the durability 
by protecting the joints from the entrance of water. A t the pan 
els and belt rail there are other plates completely defendin g all 
the joints. The straps on the belt ra il s a nd other straps as fa r as 

TRAIN FOR HANDLING ORE-BUTTE, MONT. 

made up with two motor cars in the center, one at the front and 
one near the rear. 

The trucks in use on the motor cars were furnished by the 
Peckham Motor Truck & \,Vheel Company, and the car bodies 
were built by the Ramapo Iron Works. 

-----•·•-----
Double Truck Cars for the Metropolitan Street 

Railway Company 
The Metropolitan Street Railway, of New York City, is having 

a considerable number of n ew cars built for its el ectric service by 
the J. G. Brill Company. These cars are particularly interest
ing because they are departures in many respects from ordinary 
construction. They are also worthy of attention, as they are in
tended to meet the heaviest possible surface traffic and are to be 
operated under the shortest practicable headway. 

Externally the features first striking th e eye are the great length, 
which is 28 ft. over the end panels, 36 ft. over the dashers, and 38 
ft. over all. The colors are as usual, the standard of the road, 
cream for the concave and orange for the body panel. The dasher 

possible are made continuous. The inside framing is of the u sual 
steam car type, except that beneath the seats a new feature has 
been introduced from the steam car practice. This is a truss 
plank extending the whole length of the car. It is 12 ins. wide by 
1½ ins. thick, and is gained on to each post one-quarter of an 
inch. It is cambered ¾ of an inch at each end and bolted down 
to the sill at short intervals. This practically gives a sill 18¼ ins. 
deep. This adds very greatly to the stiffness of the car and enables 
the full benefit to be obtained from the use of the inside truss rod. 
Under the sill a separate truss rod is used which has a single strut 
in the center. The platforms are 4 ft. from end panel to dasher 
a nd a re fitted with fo ldin g gates which, when turned back, are 
entirely out of the way. Each dasher has an electric headlight; 
Sterl ing brakes are used. These brakes, which are very powerful, 
a re the invention of Thomas Millen, the master mechanic of the 
road. The inside finish is of second growth white ash. The lum
ber used was particularly fine in grain and white in color, making 
a fine effect wh en finished. The transoms are filled with white 
chipped glass. There are four 4-sided signs on each car. These 
are operated by hand wheels from the inside of the car or from the 
hood. 

DOUBLE TRUCK CAR-NEW YORK 

is cream color with the iron work black. There are ten windows 
upon each side, fitted with French 26-02. glass 28 ins. x 30 ins. 

The width of the car body at the sill is 6 ft. 6 ins.; width at belt 
rail 7 ft. 6 in s. The sills are 6¼ ins. x 4¼ ins. The corner posts 
are 6 ins. thick, the window posts 1¾ ins. There are five iron car
lines in each car, and behind the seat back there is a n iron belt 
on each side going through the car. Under this belt there is a 
heavy truss rod; it comes nearly up to the level of the window 

The trucks are of the Brill maximum traction pattern. The 
large wheels are 33 ins. in diameter and the small ones 20 in s. 
The truck is designed to give a very large adhesion, while em
ploying but one motor per truck and in this case the motors are 
G. E. 1000, one mounted on each of the trucks. The axles a re of 
cold rolled steel. 

The new cars are very handsome in appearance and will be a 
credit to both purchaser and builders. 
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Solid Babbitt Bearings 

The accompanying engravin g sh ows a so lid babbitt m etal bear
ing fo r motor shafts, supplied by D avid C. Sanford, B ridgeport, 
Conn. T h is style of bear ing is ih u se on a number of roads, in
cluding the U nion Tractio n Company, of P hiladelphia; the New 
York, Queens County & Suburban Railway Company, Brooklyn ; 
the F air H aven & ·w estvill e R ailroad, of N cw H aven, Conn.; the 
N ew H aven Street R ailway, N ew H aven , 
Conn., and the Consolidated Trac tion Com
pany, of Newark, N . J. It is cast , as sh ow n, 
with oilways and furni shed compl ete ready fo r 
in stallation , an d is designed to replace the iron 
sh ells now u sed, lined with babb itt. These 
solid babbitt boxes are furni shed by the maker 
at a cer tai n pr ice p er pound, and are all ready 
to slip into th e motor, with th e exception of 
th e armature bearin gs, which should be bored 
to acc urately fit the shaft. W hen ,vorn out, the 

few seconds to adjust the over-hanging clamp and secure the rail 
to be drill ed by an eccentr ic readily faste ned by foo t pressure, and 
wh ich can be as quickly released wh en necessary, fo r passing 
trains. 

T h is d ri ll is made unde r the patent s r ecently obta ined from the 
original invento r, M. M. Moore, by the Q . & C. Com pany, and 
which permit s the main uprigh t of d rill to be rem oved in a few sec
onds for passing train s, leaving all par ts of drill below the rail. 

SOLID BABBITT BEARING FIG. I - SELF-FE EDIN G DRIL L IN W ORKIN G POSITION FIG. 2- DRILL READY TO FASTEN TO RAI L 

bea rings m ay be retu rned, and a liberal all owance will be m ade 
for the actual we ight of me tal. A nother feat ure is the o ilways, 
which are cast in , and are much smooth er a nd will ca rry the oi l 
better than those drifted in after th e box is fi ni~hed. Upon the 
commutato r end th e box is solid, and as it is alm ost an imposs i
bility to dri ft proper oilways in bear ings of thi s character, th e 
advan tage o f having them cast in will be apparent. 

Mr. Sanfo rd sup pl ies bea rings fo r motors of all m akes, which 
are cast upon small mandrels, so there will be suffic ient stock t o 
bore and face them to cor rectly fit the arm ature sh afts; or , if 
the equi pm ent is a new one, and th e shafts a ll up t o standard size, 
th ey will be supplied corr ectly bo red an d faced. In case large 
con sum ers should prefer to cast their ow n bearings, perfec t j igs 
with wat er back s wi ll be supplied ; and also, if there is any d iffi
culty in boring the boxes accurately, owing t o th e o il ways being 
cast in , a su itable boring tool is furn ish ed. 

A noth er good feat ure is that th e bearing fo r the com 
m utato r end of th e armature sh aft is cast all in o ne piece, 
and th erefore th ere is no chance of the encl of th e shaft 
becoming ex posed and dust and g rit wo rki ng in , _as is 
oft en the case wh en the sheet iron cap u sed with the 
iron sh ell s dro ps out and is lost . Solid babbitt journal 
bea rings are also in use upon a number of prominent 
street railways, and are said to g ive better service tha•n 
'' brasses·." T hey are fu r nish ed of proper shape and size 
fo r all standard makes of trucks, and are r eady to put 
r ight in without any scraping or fittin g, as they seat 

them selves, and th ere is absolutely no danger of ei ther 
cuttin g th e shaft o r m eltin g out. 

In the last issu_e· of th is paper the merit s of genu ine 
IJabbitt were th oroughly di scussed, and these sh ell s are 
made of a metal approx imately th e sam e, but a lit tle 
harder , without sacrificing,~ any of th e streng th and 
toughness of th e original fo rmula. 

Self Feeding Rail Drill 

The self feed in g rail dr ill , shown h erewith , was especially 
designed to m eet the demand for a light drill with ove r-hang ing 
fastenin gs that could be used in ya rds and other places wh ere the 
under clampin g dev ice could not be conveniently u sed. In th e 
construction of thi s drill the m anufacturer s have aimed to make 
it th oroughly effective and yet so simple that it will require but a 

In th e con st ruction of thi s drill th e aim has been to m eet the r e
<J u irem ents o f the street ra il way trade, th e d rill being made qui te 
na rrow, so as to necessitate the removal of th e m inimum amo unt 
of ballast in o rder to in sure effective work. 

The we ig ht of the d rill is but 65 Jo s., thi s hav ing been r educed 
as m uch as possible co nsistent with st rength and durability , so as 
to in sure m ost rap id results and easy handling. F ig. 1 shows the 
drill in position fo r work, and Fig . 2 sh ows it r eady to fa sten to 
the rail. 

A New Fender and Wheel=Guard 

The accom panying illu st rations sh ow a new fender and wheel
guard, which have been placed upon the m arket by George A . 

FI G. 1- CA R EQ UIPPED .WITH_FENDER AND WHEEL-GUARD 

P armenter & Company. Fig. I shows the fe nder an d wh eel
guard as app lied f6 a car in ·actual opera tion. The fender is built 
of the best of materi al, and is entirely o f metal. It is shown in 
detail in F ig 3. As will be seen from the cuts, the fender pro
ject s in fro nt of th e car for a sh ort di stance, and is absolutely 

under the cont rol of the m otorm an, who can, by a slight motion 
of hi s knee, drop the fende r to the roadbed, thus enabling a per
son to be picked up, even though they are in a prostrate posit ion. 
T he fender can be easily folded up and transferred from one end 
of the car to the other. 
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The wheel-guard is shown in detail in Fig. 2. Thi s g uard is 
entirely automatic and positive in it s act ion, and is designed to 
Le placed upo n the car with the fender, in o rder to make it abso 
lutely imposs ible for th e wheels to pass over a body that in any 
way should get past the front fender. This feature is of great 
importa nce, because a person who is struck by th e fender is 
sometimes simply pu shed to o ne side , leav in g an arm or leg upon 
th e track. With thi s guard in use, even if this happen s, it is im
possibl e for the wheels to pass over a person. T he wheel-guard 
i,, light in construction, and, like the fender, is made of the be~t 
of material. As will be seen from Fi g. 2, thi s device consists of 
a trigger, which is placed immediately und er the front enrl of th e 

---~ 
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FIG. 2-NEW WHEEL-GUARD 

'platiorm . This trigger comes down to within a short distan ce 
uf th e ground. and is designed to Le pressed back by any opject 
upon th e track. \,Vh en pressed back th e t rigger operates an 
a1111, whi ch in turn permit:::. the g uard to drop to the rail im
mediately in front of th e whee ls. 

Th ese fe nders and wheel-guards have come into quite extended 
use <luring th e past year, and oYer 2000 have been sold; they 
have Leen adopted by the :tvl etropo litan Railway, of \Vashington; 
th e Capitol Traction Company, of \,Vashington ; the U ni un Rail
way Company, of Providence , R. I:, a nd other s. 

Non=Magnelic Watches 

Th✓accompanyin g cut illu st rates a non -magnetic watch 
wl1,i{h is bein g placed on the mark et Ly A . C. Becken, and for 
which it is claim ed that it will absolutely presen e its proper move-
11H.nt, no matter how stron g a 
magnetic influence may Le 
brought near it. The n o n-mag
netic watch is undoubtedly an 
absolute necessity with electrical 
engi neers and dynamo tenders, 

NON -MAGN ETIC WATCH 

and in fact to anyone who is re
qui r ed to be nea r electrical appa
ratus. J n thi s watch th e hair
sprin g and balance are not 
manufactured of steel, but of a 
material that is unaffected by 
magnetic influe1;ces. 

The Brunswid~ Traction Co 111 -
1;any, which o perates an electric 
rail way on the eastern side of 
the Raritan River to Bound 
Brook, and the New York & Philadelphia Tract ion Company 
which controls right of way from Bound Brook through Somerset 
County to within a mile and a half of New B runswick, on the 
western side of th e river, are reported to have consolidated their 
inttrests. The Brunswick Traction Company will ex tend it s line 
from thi s city so as to connect with the lines of the New York & 
Philadelphia Traction Company at Bound Brook. A spur will 
then be built to connect the surrounding villages. 

An Interesting: f>ower Plant 

A stril~in g example of the utilization iif water power made pos
sibl e· Ly wheels of the impul se type, is pre ~e n ted in the arra ng e-
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FIG. 3-N EW FENDER 

ments recently made for power in the tex til e goods factory of M. 
Benoi st Cadet fi ls, La Bastide, a town south of Bordeaux, in the 
Department of Tarn, France. Here a steam engine which form
erly was used to furnish the power for th e entire factory, is now 
held in reserve for periods of low water, and the greater part of 
the ti me power is furn ished by a 36-in. twin impulse wheel, work
ing under a head of 128 ft., at 285 r.p.m., and developing 40 h.p. 
T he use of contracting; nozzles makes a high efficiency po ssible 
with the varying loads. 

The illu strat ion herewith presented shows the wheel sent to La 
Bastide, by Powell & Colne, ex port agents. This wheel was fur
nished them by the Am erican Impulse Wheel Company. 

The photograph was take n with the top casing removed and the 
shape of the buckets peculiar to thi s wheel can be observed. The 
high efficiency of the wheel s made by this company is due to the 
close attention and study which it s engineers have given to every 
detail and to the great care ex erci sed in manufacturing. A prime 

IMPULSE WHEE. L- -LA BASTIDE, FRANCE 

mover with so low a first cost, and almost negligibl e expense for 
repair, and requiring little or no attention whil e running, is an 
attractive one to large numbers of manufactur ers who ar e at pres
ent burden ed with heavy expenses in connection with their m otive 
power. The possibilities of the electrical tran smission of energy 
are now so great that many concerns might at comparatively small 
expense utilize water powers even though they were located at 
considerable distance from their establ ishments. 
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A New Trolley Ear 

The accompanying illustration shows a new trolley ear, whi ch 
is being placed upon the market by the W. S. Hill Electric Com
pany. As will he seen from the cnt, thi s ear is supplied with a 
steel japanned casting, which can be easily removed and the ear , 
together with the insulating material, can be put in place before 
the trolley wire is put up. After the trolley wire is placed in po
sition and tightened, it is elevated into place in each ear. The 
steel spring casting is driven into place with a hammer and a set 
sc rew is then tightened to hold it there. There being a constant 
sr.,ring t ension on the screw, it cannot work loose. 

One nry desirable feature of this ear is the fact that if at any 
time it is necessary to tighten the trolley wire, it takes but a very 
short time to di sconnect any given length , tighten it up and re
place the ears. The W. S. Hill Electric Company also makes 
every form of quick break switches necessary fo r the operation 
of an electric railway. 

NEW TROLLEY EAR 

A New l\Iotor Truck 

The Dorner Truck & Manufacturing Company is placing upon 
the market a new motor truck that embodies a number of novel 
features. This motor truck has a 7 ft. 6 in. wheel base and a 16-ft. 
sp ring base (this can be changed to suit), and has half elliptic 
springs over each journal box, also spiral springs on each side 
of the box which are held in place by a frame suspended from 
side bars, thereby insuring easy riding for the passengers, as the 
car and motors are carried by the half elliptics. It also has four 
elliptic springs on the ends, preventing the cars from oscillating; 
the side bars go over the top of the journal box, thereby giving 
g reate r strength than by bending around the box, this construc
tion also permitting the removal of wheels and axles in a few min
utes. The pedestal yoke is in two pieces, riveted to the side frame, 

..,,-----:.,-

cup on the bottom bar it suspends them in a frame to the side 
hars. This allows the springs to automatically seek their center 
of gravity and also lessens the wear in all g uiding places in the 
frames. 

The half elliptic springs over the journals thoroughly cushion 
the blow and prevent any broken axles. This truck also has a 
new dust guard for the journal box, which is very effic ient. The 
box can be used for either g rease or oil. The truck is constructed 
of the best material, and is st rong and well made. 

A "Quick Repair" Section Insulator 

The accompanyin g engrav ing shows a sect ion insulator or trol
ley wi re break, which has been designed with the particular aim 
in view of providing a qu ick method of renewing the insulate<l 

QUICK REPAIR SECTION INSULATOR 

run-way which , through sparking and jumping of the trolley 
wheel, is certain to wear and require repairs sooner or later. In 
this break the in sulated run-way consists of a bar or st ick of hard 
wood 8 ins. long, the ends of which are retained in the end frames 
or castings by screws. \Vhen required, the wood is quickly re
moved and can be replaced by a simple and inexpensive bar ob
tainable in any carpenter shop. The repairs can be made from the: 
repair wagon; there is no necessity for removing the break from 
the line. 

The break has a straight under-run and is very _strong and re
liable, as will be apparent from the illustration. The end castings 
are securely held together and insulated from each other by bolts, 
insulated with molded mica. These bolts sustain all end strains, 
the wood compression bar at the top relieving the wood run-way 
and sc rews from all strains wh ich would otherwise interfere with 
the repairs. The weight of the break is 6 tbs. It is furnished with 
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NEW MOTOR TRUCK 

thereby giving greater strength and making it easier and cheaper 
to repair in case o f breakage. 

This company has introduced a particularly novel featu re in its 
system of holdin g the spiral springs, in case of breakage, as these 
sprin gs can be replaced by detaching the spring frame fro m the 
side bars. These repairs can be made anywhere, and it is not nec
essary to have the car over a pit or elevator. This feature will 
recommend itself to general managers. 

In this truck an easy method of detaching the truck from the 
car has been provided. This is done by releasing the spring posts 
from the brackets, which are riveted to the sill plate, and it is not 
necessary to take out all the bolts from the sill plates. 

The construction of the brakes on this truck is simple and saves 
repairs in the shop; the brake pulls up on all four wheels alike, 
and is very powerful. 

This company also claill}s an important featu re in the method 
of suspending the spiral springs; instead of setting them in a 

three methods for suspension-- with a socket fo r attachment to the 
standard %-in. bolt in hanger, with malleable iron span wire yoke, 
and with pull-over attachments for side wires. 

This break or insulator is known as the "Hartford," and is sold 
by the H. W. J ohns Manufacturing Company, at a price which, 
combined with its practical features as a section insulator, will no 
doubt recommend it to many electric railroad engineers. 

A Special Number 

The popular and business review of electricity known as 
"Lightning," which is printed in London, Eng., has recently pub
lished a special number devoted to the subject of street lighting 
by electricity. This number is published with a special cover and 
contains a number of very fine half tones. This issue also 
contains much valuable matter dealing with the subject of street 
lighting. 
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A Safety Third Rail System 

The __ t1;;-::'6f a third rail has many advantages over that of an 
overh~_: ystem of conducting current to a car, but it s draw
b/, consisting principally o f troubles when the entire third ra il 

is kept alive continuously, has militated g rea tly 
against its adopt io n for surface roads operating 
over highways. The reduction of these troubles 
by dividing the lin e into sect ions, and keeping 
alive only that in actual use, has been the dream 
of many inventors, but in sp ite of the fact that 
effort s were made early in the history of railroad
ing to perfect a system of this character, but little 
has so far been accomplished, if success be 
judged by the number of installations made up 
to 1he persent time. 

A sy!:'tem involvin g a new principle of sectional 
third rail operation has been put on the market 
1•y the Safety Third Rail Company, and is illus
ti-ated in the accompanying engravings. The 
system con sists essentially of exciting the section 
of third rail over which the car is about to 
pass by electro-magnet ic means, and cutting the 
section out of circuit automatically after the car 
has passed. The arrangement of the system, as proposed by the 
inventor, Capt. S. M. Murphy, is illustrated in Fig. I. Every car 
carries npon it, under the seats, IO cells of storage battery, giving 
a tension of about 20 volts. These batteries are employed only 
when th e car is starting, and then only to make the necessary 
connection between the feeder sup ply and the third r ail sect ion 

FIG 4.-METHOD OF HANGING MOTOR 

over which the car is standing. To do this, they drive a rotary 
converter, as shown in Fig. I. This converter produces 500 volts 
at it s generator end, exciting an electro-magnetic switch , shown 
in the engraving, which automatically connects the section on 
which the car is standing, and the one immediately in front of 
it, with the main source of supply. The 500 volt current is then 
admitted to the motor, and the car proceeds as in ordinary prac
tice. The rotary converter then operates in the opposite way, 
storin g the battery until it is again needed. The electro-magnetic 
switch cuts out the sections after the car passes, rendering them 
dead. The chief feature of the system, as will be seen, lies in the 
con struction of the switch, which is, necessarily, the critical point 
of a system of this kind. The switch employed depends upon a 

novel principle of breakin g the circuit, and is shown in sec tion 
in F ig 2. The chief point of the switch lies in the in genious 
method of preventing arcs. It consist s of a solenoid plu nger, 
ca rryi ng at its lower extremity two carbon contacts which, wh en 
the current is flowing, ar e pressed again st two sprin g carbon 

FIG . 1 -GENERAL PLAN OF THIRD RAIL SYSTEM 

FIG. 2 --SWITCH FIG. 3.-PLOW 

contacts, as sh own in the cut. There is also a second circuit of 
about twenty times the r es istance o f the fir st, and in shunt with 
it, making contact with the two upper carbons shown in Fig. 2. 

After a car passes a section the circuit is broken at the two lower 
points of contact, but no arcing ensues, a s the upper contact 
momentarily r emains closed. vVhen this is subsequently broken, 
the quantity of current interrupted is not suffic ient to occasion 
a ny trouble. 

Fig. 3 shows the contact shoe employed. It consists of a shank 
sleeved to the axle, with about ~'8 in. play on all sides, and carry
ing at its lower end a traveling trolley wheel, and also an in
nrted U -shaped yoke, fitted to the lower part of the shank, and 
lJressed upon the rail by the spring shown in the dot ted lines in 
the cut. Resting on the trolley wheel and h eld to it by spr ing 
pressure is a second wheel pivoted t o the U-shaped yoke. The 
rear end of the latter trails along after the trolley wheel, while the 
front toe of the U is carried some di stance above the th ird rail. 
In this way the shoe touches the third rail at two points, viz., a t 
the wheel and by the trailing shoe, independen t of the directio n of 
the car. Each toe of the shoe carri es a small roller, not shown in 
cut, to reduce fr iction. Durin g the progress of the car, if an 
obstruction should be m et, the natural t endency of the trolley 
wheel is to jump, breaking the contact with th e rail. This will 
n ot, however, break contact between the sh oe and the track, a s 
the current will pass by th e r ear end of the U. In case a severe 
obstruction should be m et on the track, there is a play of H in. , 
as stated, between the plow and the axle upon which it is sleeved, 
so that the plow will pass over the obstruction. The shoe and it s 
support are well in sulated fr om all metal parts of the car. Where 
the axle passes through the shoe shank, it is protected by r in. of 
insulation , and another sleeve of I in. insulation surrounds and 
protects the upper part of the shank. 

Fig. 4 shows a method of carrying the motor on the car , and is 
equally applicable to the trolley sys tem and to all types of motors. 
A s will be seen, roll er bearings are introduced at the axle bearing 
of the motor, greatly reducing the friction at this po in t. 

The system is equally applicable to surface or elevated roads 
and can be installed while the cars are in operatio n by any other 
r•ower without interfering with traffic. 
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Appliance for Applying Gre.ase to the Trolley 
Wire 

The accompanying illustration shows an appliance wh ich has 
r eeently been invented fo r th e purpose of applying grease t o the 
overhead t rolley wire in order to prevent ice from fo rming 
thereon. As will be seen from the illu stration , the deviee eonsists 
o f a wooden wheel, the lower half of whieh turns in a receptaele 
provided fo r oil, or g rease, and the upper half of which is pro
tected by a h ood or eover. A small openin g is left in the top of 
the hood to enabl e the wheel to touch the wire. The wheel, when 

PLAN AND SECTION OF GREASER 

pressed agai n st the wire will, of course, r evolve and carry with it 
the o il or g rease in the receptacle, the hood or cover catching 
any portion of the oi l which does not remain o n the wire A 
piece of fe lt is also provided for taking up the drip o il and re
turning it by slanting chann els to the r eceptacle. Thi s appliance 
is attached to a trolley pole, and an ext ra base is put on the car 
roof, so that the oiler or g rease r fo llows the contact wh eel and 
pole. O ne g rea sing· suffices to protect the wire for fo ur week s. 
This dev ice was invented by R. H. Dal g leisch , and it has been in 
o peratio n on the Chevy Chase Division of t he Capital Traction 
Company, of ·wash ington, D. C. , with good results. About 7½ 
mites of the overhead trolley wire on this divi sion were suceess
fu lly oil ed wi th I½ ga ls. of oil. 

Maximum Traction T1·uck No. 14 D 

The max imum traction truck. illustrated in th e accom pany
ing eng ravin g . and built by the Peckham Truck Company, is a 

MAXIMUM TRACTION 

novel departure in truck building Some details of this truck 
have already been publish ed, but the interesting features of this 
truck are so many as to require more detailed attention As will 
be seen, the mo tor is carried outside of the axle. The truck 
has also a center bearing, and in addition a swing bolster, a nd 
it is the only maximum traction truck built combining these two 
features. 

In general construetion this truck resembles that of the same 
company' s No. 14 A truck. It is eomposed of composite side 
flames, united at the ends by strong transverse members, and at 
the eenter by two h eavy tran som bars, between which the bolster 
is free to m ove, both vert iea lly and laterally. The bolster is of 
a design sufficient rigid to carry the entire weight of the car 
body in the center, thus reducing the frietion for turning the 
truck under the car to a minimum. 

The bol ster is supported on a se ries of one elliptic and two 
spiral sp rings, which r est on a spring plank, which in turn is 
supported by four links resting upon th e transoms. These links 
leave the spring plank and bolster free to move a limited amount 
in a direction transverse to the length of the ear body, giving the 
numerous well-known advantages to a swing bolster construetion. 
This sw ing bolster eonstruetion is elaimed to be partieularly de
sirab le in a maximum traction truck, inasmuch as it greatly eases 
the blow o n the flange of the leading wheel on running into a 
curve, and enables the trueks to bring the car body into the new 
alignment r equired by the curve, by degrees. 

As will be seen, a roll er is placed near the pilot axles, by which 
additional weight can be transferred to the pilot axles if desired. 
The tension o n the springs supporting this roller is adiustable. 
It is the eustom of the manufacturers to so adJust this tension 
as to leave about 75 per eent of the weight upon the driving 
wheels. 

The wheel base o f the truck is 54 ins., and the distance from 
center of dri ving axle to center of bolster earrying the weight of 
car body is 22½ in s.; in other words, the driving wheels earry 
32-54 of the weight of the car body if no motor were mounted on 
the truck. S upposing the weight of the ear body a;1d load to be 
1b,5co lbs .. viz., ea r body 9000 lbs. and load 7500 lbs. This would 
giv e 8250 lbs. to each truek, or the driving wheels would earry 
4896 !us. of this we ight . 

A ssuming the weight of the m otor without gear to be 2000 lbs., 
and the distance from eenter of axle to eenter of armature shaft 
( the center of armature shaft being a ssumed as the eenter of 
g ravity of the motor) to be 14 ins., which is the dimension for a 
G. E. 1000 motor, the weight imposed by the motor hanging be
yond the driving wheels w,ill be 36 ---i-- 22 X 2000 lbs , or 3274 lbs. 
In other words, the eenter of gravity of the motor hangs on the 
long end of a lever, whose fulcrum is the center of the bolster ear
ry ing the weight of the car body, and whose _point of reaction is 
the cent er of the driving ax le. Of the weight of the car body 
there a re 4896 lb s. impressed on the driving wheels, and the weight 
of th e moLor impres sed upon them is 3274 tb s. additiooal, or a to
ta l of 8170 lbs. o n the drivers out of 10,250 lbs Thi s is a total of 
aLout 81 per eent of the whole weight , supposing that no weight 
was impressed on the traction roller over the idl e wh eels. 

The brake riggin g is of the usual upright lever type. The 
lever&, however, are provided with a fi xed fulcru m, supported 
by a 6-in. channel carri ed across the truck between the lower 
members of the side frame. Th e pilot shoes are app lied to the 
pilot wheel throug h the m edium of springs, which show very 
plainly in the eng raYing. By thi s dev iee no more pre ssure ean 
be applied to the pilot shoes than that provided for in the strength 

TRUCK NO. 14 D 

of the springs, eonsequently the pilot wheels cannot be skidded. 
while at the same time the fixed fulcrum of the lever insures the 
rigid application of the full force of the leverage to the driving 
wheels. 

A number of cars have been equipped with these trucks, among 
them some cars for the Brooklyn Heights Railroad Company, and 
their easy riding, especially on curve~, is noticeable. 
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Electric Launche s 
E lectric launehes undoubtedly fo rm one of th e best attractio ns 

that a str eet railway company, owning a par k or pleasure resort 
that contain s a lake o r stream , ean poss ibly find . Elec tri e 
laun ches a re noti ceably clean and free from all no ise, smoke, 
;1shes a nd oth er such a nn oyances, a nd th is ab sence of di sagreeabl e 
features has popula rized them so that the patronage is mos t 
liberal. Th e E lectrie Launeh Company is now supplyi ng a large 
number of street ra il way eo111panies with el ectri c launehes and 
th ese laun ches seem to be g ivin g all the sati sfaction that th e 
manu fac turers ela im they would. 

New Suburban I.tine near Buffal o 
The Buffalo Vall ey R ail way Company has been in corporated by 

th e Secretary o f State wi th a capital of $350,000, to con st ruct and 
operate an elec tri c rai lway 27 miles lon g, from th e eas t e ity lin e 
o f Buffalo, in the town of Cheekt owaga, to th e v illage of J ava, 
\ Vyomin g Co un ty. T he directors are : Luth er S. Bent and F elto n 
Bent , of Ph iladelphia; Mason D. P ratt and Edga r C. Felton , o f 
Steelto n, W yomin g Coun ty, P a. ; H erbert P . Bi ssell and J . H enry 
Metcalf, of B uffalo; Joseph R. Foard and Fred W . W ood, of 
Baltimore, M d. , and Benjamin \Vat son, o f Strykervill e, ·W yomin g 
County, P a. T his road wi ll pass throu gh a parti cul arly fin e ter
r itory and it is stated that steps will be taken at once to secure 
the rights o f way and have the road in op eration by F all. 

-----•··-----Test of a Steam Separator 
Th e H arri son Safety Boil er \\Torks h ave r ecently issued a fo lder 

illu stratin g a nd deser ibin g an int erestin g test recently made on 
o ne of thi s eompany's Cochra ne steam separato r s (hi gh-pressur e 
patt ern ) by th e E di son E lectrie I lluminating Company, of Boston , 
Mass. T his test was conduct ed on lines somewhat different t o 
test ,, usually made on app liances of thi s kind. H eretofore ealorim 
eters have usually been r elied upo n fo r determining the quality 
of th e steam en tering th e separato r, but it is claim ed bv th e man
ufaeturcr s of thi s separat or that owing to its high effi ciency th ey 
were abl e to pro,·e that th ere was more moisture in th e st eam 
entering tha n the in let ealorimeter showed. Th e test ga\'e t he 
Cochran e separato r an effici ency of 92.3 per cent. 

Change in Locatio n 
F . M. H awkin s, N ew York agent for the Crou se- Hind s E lec tri c 

Company, has recently chan ged h is N ew York office and now 
oecupies fin e and comm odiou s q uart er s o n th e g round fl oor of 
26 Cortlandt Street , fro nti ng on D ey Street. Mr. H awkin s has 
al so a large storeroom connected with hi s o ffi ce and in tends t o 
keep in stoek a large quant ity of the Crouse- Hinds eleetri cal 
goods, and also of the Pass & Seym our elec tri cal apparatu s, fo r 
which he is also agent. H e has a very tasteful arran o-em ent of 
knife-switches and other appliances dealt in bv him ;;s decora
t io ns, and report s an excellent bu sin ess durin g the past fe w 
month s. -----•·•-----Switch=Back Merry=Go=Rouncls 

Th e exelu siv e ri ght to manu fact ure switch -back m erry-cro-
rounds in A merica has been secured by 1' orman & Evan s. "' 

Th ese m achines have an undu lati ng rotary m otion, operati ng 
eight cars each, des ig ned t o r ep resent V enet ian gondola s.- Each 
car will earry tweh ·e passeng ers, thu s m akin g th e entire seati ng 
capacity of each m achin e. wh en full y loaded, ni nety-s ix pas
sengers. The motion co m bin es the plea sant ex ercise of th e well 
kn own swit~h-back ra il way, with the circular motion of a merry
go-roun d. These machin es are des ig ned to afford plea sin g r e
creati on to bo th youn g and old. Th ey are stro ng ly and sub stan
tially built . in suri ng perfect safety in o peration. T he deco rat ions 
of th e machin es ~re hi ghly art istic, whil e mu sic is d iscoursed bv a 
military-band o rgan adjusted to play continually. · 

A New Home 
R ossiter , MacGov ern & Company ann oun ce that th ey expect 

to move their princip:tl office to the handsome ' ' \ Vashin crto n 
Life Building" in New York. T heir stock of ra ilway appar:tus 
a nd elee trieal machin ery will hereaft er be ca rried in stock a t their 
Newark faet o ry, 35-37 N ew J er sey Ra il road Av enu e. Th ei r in 
ereased faciliti es a t th e latte r place wi ll enab le th em to display to 
good advantage their large and interestin g stock of mach inery. 

In future thi s firm will pay special at tention to th e over-hau ling 
of railway apparatu s, and is prepared to cont rac t for the r epair 
of alm ost any style or size o f machin ery now in use. Thi s wo ul d 
indicate that the firm 's rumored con soli dat ion with the manu
facturin g and r epair bu siness of Stucky & Heck Company has 
been brought about. It would seem that such a consolidation 
eomb_ining as it does two coneern s o f hi gh standin g in th eir re
spective fi elds, should prove very effective. 

MR. C. J. \ VI CK, of th e E lec trical E quipment Company, of 
Cincinnati , O hio, spent a few days in New York la~t mo nth on a 
bu~ iness trip . H e report s a n exce ll ent trade. 

MR. J . T. WH ITTL ESEY, fo rm erly ch ief engi nee r of the 
Brookly n H eigh ts R ailroad Company, has resigned th at position 
to accept a posit io n with the John Stephenson Company, Ltd. 

MR. E. H . BEECHAM, fo rm erly superi ntende nt of the U nion 
Trac tion Company, of Ruth erford, N. J ., has Leen appo in ted su
perint endent of th e P ort J er vis E lectric Rai lway, in place of F. H . 
Becket, who has r esigned. 

M R. J. LESTER W OO D BRID GE has accepted the position 
of eng in eer at th e Bos ton office of th e Electric Storage Battery 
Company. Mr. \Voodbrid ge is well k nown th ro ughout th e st reet 
ra ilway fiel d and was fo rmerly connected with the firm of Wood
brid ge & Turn er. H e has been paying special attention to th e 
subj ec t of boos ter s fo r some tim e, a nd is now an accepted auth or
ity on this sub ect. 

M R. H EN R Y J . CLA RK has been promoted to chief engi neer 
of th e eng in eerin g departm ent of the Syracuse Rapid T ransi t 
R ai lway Company. Mr. Clark g raduated from Cornell U niver
sity in 1895, and imm ediately accepted the posi tion wi th th e Syra
cuse R apid Tran sit Railway Company. H e co 111me11 ced wor k in 
th e eng ineerin g department , and afte r six month s ente red the 
t rack depa rtm ent. 

MR. T . CO M MERFORD M A RTI N, edi tor of the "Elect ri cal 
E ng in ee r, " has been recently appointed by th e Government h ead 
ot the electrical commission to th e In te rnat io nal Exposit ion, 
P,\ri s, in 1900. T his tribut e to Mr. M artin is ri chly deserved by 
hi 5 long exp eri ence, and th e promin ent pos itio n h e has taken in 
cll ctrical eng ineerin g progress in thi s country, a nd the honor 
co uld not hav e been bett er con fe rred. 

11R. J . S. KIDD, wh ose portra it appears below. is th e general 
manage r of th e street rail way system of A uckland, New Zealand , 
of which a desc riptio n is 
published elsewhere in thi s 
issue. The line under Mr. 
Kidd 's managem ent is a t 
presen t bein g o perated by 
hor ,es. !mt he is an en
thu siasti c believer in elec
tri c trac t ion, of which he 
has mad e a carefully study, 
and he is endeavori ng the 
in troduction of elec tr icity 
011 the N ew Z ea land 
lines. 

11R. G. PELLISSIER, 
editor of " L a Lumiere 
El ect r ique, " of Pari s, was 
a vi sitor in N ew Y ork 
last month, on a hurried 
t r ip to A uckland, N ew 
Zealand. M r. P ell isie r will 
vi sit th e latter city in th e 
mterests of a French and 
E ng li sh syndicat e, which 

J . S. KIDD 

iia s recently pu rc hased th e tram way system there, and expects to 
<.:011\'ert it to elect r ic tracti on. 1 1 r. P ell iss ier is well known 011 
both sid es of the Atlanti c, fr om hi s wr it ings on electric railway 
subj ects, some of \vh ich ha\'e appeared in th i~ paper. 

MR. A . E. \\' ORSWICK, eng in eer to W ehrner. Beit & Co., 
of London. En g., si; ent a few days in New Yurk last month on 
h i.; way to the City of M ex ico. \\'here he will !'- ll pe r intencl th e elec
~r: cal equipm ent of a sec tion o f th e tram way in that city, which 
1s con troll ed by \ Vehrn er, Beit & Co. I\Ir. \ Vn rswick was fo rm 
erly a resident o f Canada, and has rece ntly been engaged in in
stalling electric rai lway equipments in Por t .Sli zabeth and Cape 
T o wn, South A fri ca, which sy~tems are also own ed by the firm 
he repre,,e nt s. 

ME. F . 0. RUSLING has recently been appoi nted general 
m0nager o f th e Port E lizabeth Tramway Company, Port Eli za
bet h , Cape Co lony, So uth Afr ica. Mr. Ru slin g is ve ry well known 
th roughout the st reet rai lway fi eld, and was form erly general 
manage r of the R ochester (N. Y.) Rai lway Company. Before 
go in g to R och ester, M r . Ruslin g was superintendent of th e Buf
fa lc Railway Company. Mr. R uslin g will sa il fo r P o r t E lizabeth 
about April 6, a nd will take with him the best wish es of his many 
fri ends in the U nited Sta tes. 

M R . H . P . B R ADFORD, form erly general manacrer of the 
Cincinnati Inelined P lane R ailway Company, has r e~ent ly ac
cepted the position of general manager of the Compania de! Fer-
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rocarriles de D estrito F ederal de Mexico, the company owning 
the st reet railways in the City of Mexico. Mr. Bradfo rd will as
sume the position recently resigned by Mr. T. H. McLean , who 
is going to Toledo. Mr. Bradfo rd , as is well known, has had a 
lon g experience in electric rail roading, and is well fit ted fo r the 
pos.ition which he has assumed. 

M R. L OOl\H S ALLEN, form erly super intendent of th e track 
department of the Syracuse Rapid Transit R a ilway Company, 
has been promoted to th e position of assistant general manager. 
M r. All en has been superin tendent of the t rack department of th is 
mad since April 1, 1895, and has had charge of all the construc
t ion work since that time. H e has had several years' experience 
in the eng in eerin g business in various part s of the coun try and 
is intimate with every detail of th e work. His promotion was se
cured by faith ful and efficient se rvice. 

M R. E DWA RD E. WESSELS, who was fo rmerly general 
manage r of the Standard A ir Brake Company, has entered the 
publish in g business as publisher of the "Unive rse," a weekly 
magaz in e fo r young readers, which bri efly records current events 
in such a style as to be read ily understood. vVe notice as in 
charge of the Science depa rtment of this paper the nam e of M r. 
T. Commerford Martin, the well-known editor of the " Electri cal 
En g in eer. " T he first numbers of this magazine which have been 
pt1hlishecl are quite attractive, and Mr. W essels has the best wishes 
.,f hi s many friends in h is new venture. 

M R. FRANK X . CI COTT , who is th e representative in L ondon , 
E ng., of a number of electr ic ra ilway manufacturers, and who is 
also well and favorab ly known on th is side of the A tlantic, start ed 
fro m L ondon on March 24 fo r a trip aroun d the world. The ob
ject of Mr. Cicott' s tr ip is to investigate the prospective condi
t ic ns and installations of electric tram ways in different parts of 
the globe, and he will vi sit on his t rip Gib raltar, Malta, N a pies, 
India, A ustralia, New Zealand, the Samoan I slands, H onolulu, 
San F rancisco and New York. Mr. Cicott expects to take about 
eight month s fo r his tr ip , and h is lo ng ex perience in elec tric rail
roa ding ·will make his observat ions on the possibilities o f electric 
t raction very val uabl e. 

M R. L OUIS E. ROBERT, who was formerly connected with 
the S terling Supply & Manufact uring Company, has accepted the 
pos il ion of secretary of the New York Switch & Cross ing Com
pany, o f Hoboken, N . J . Besides this official posi ti o_n, Mr. 
Ro bert will also act a s ge neral outside representative of the 
company. Mr. Robert is well k nown ii1 the street rail
way fi eld, and has · bad long experience in track work, 
hav ing been for nine years conn ected wi th th e L ewis & 
Fowler Girder Rai l Company, for whom he made locations fo r 
proposed special work in stall ations. The New York Switch & 
Cross in g Com pany has an able corps of representatives, who are 
eng ineers as well as builders of special ·work , so that they can 
ad vi,;e street ra ilway companies as to the proper construction and 
des ig n of special work and also supply it. 

MR. J . C. BRACKENRIDGE, who was recently appointed 
chief eng ineer of the Brooklyn R apid T ransit system, in place of 
M r. J . T . vVhittl esey, resigned, has had a long experience as a 
constructing and electri cal eng in eer. H e was with t he Brooklyn 
and U nion elevated ra il road com panies, as ass istant engineer in 
charge of th e fo undation construction and t rack wo rk during the 
construction of both th ese roads in 1884-1889; he was assistant 
ch ief enginee r of the P hoenix Construction Co.mpany, in 1889, and 
had charge of th e buildi ng of the electri cal subways above Fifty
ninth Street , in the City of New York ; he was with the D epart
ment of City Works, Brooklyn, as ass istant engineer on the water 
works extension, east of Rockville Center, L . I. , and had charge 
uf the construction of the waste-weir supply ponds in 1882- 1892; 
he was with the E ast Rive r Bridge Company as fir st ass istant en
g in eer when it was proposed to build the bridge by a private cor
poration, on surveys, triangulations, etc. , in 1892-1894 ; he was chief 
eng in eer of the track department of the Brooklyn H eights and 
Brooklyn, Q ueens Coun ty & Suburban Railway Companies, in 
cha rge of the track construction and maintenance on both 
mads, until appointed chief engineer of the wh ole system now 
known as th e Brooklyn R apid_Transit Railway Company. W hile 
chief engineer of the Brooklyn companies he was also made en
g ineer of the associated t rnlley companies of Brooklyn , compris
ing all the electric surface roads of the city of Brooklyn, for the 
purpose of extending the lines across the Brooklyn Bridge to 
N ew York City. 

Obituary 

MR. JAMES A. STRATTON, secretary and treasure r of the 
B irmingham Railway & E lectric Company, of Birmingham , Ala., 

died very suddenly recently of typhoid fever. Mr. Stratton was 
43 years old at his death, and was a native of A urora, Ind. , where 
be received a liberal educa tion. H e was connected for some time 
wi th the First National Bank of his native city, as cashier. F our
teen years ago he went to B irmingham, Ala., and obtained the 
position of head bookkeeper at Alice Furnace. H e held this posi
tion wi th credit to him self and the company until the Birmingham 
E lect ric Ra ilway Company was organized, when he assisted 
in the work of organ ization and became its secretary and treasurer, 
which position he held until his death. Mr. Stratton was president 
of the J effe rson County Improvement Company, and secretary 
and t reasure r of th e East L ake Company. 

AMONG THE MANUFACTURERS 

GEI PEL & L A N GE, of 68 Victoria Street, W estminster, Lon
don, in addition to obtaining the gold medal at the recent Brussels 
exh ib ition , have been awarded a special prize of 100 fran cs fo r 
their patent steam trap. 

THE CRANE COMPANY, of New York , has recently se
cured the contract for pipe valves and fittin gs fo r the Dayton & 
vVestern Street Ra ilway at Alexandria, O hio, th rough its repre
scr;tative, G. A. Hurd . 

THE BALL ENGI NE COMPAN Y, of E rie, P a., report s that 
its fa cto ry has been operatin g night and day since September, 
1897, on account of the g rea t demand fo r it s eng ines fo r electric 
li ght and power purposes. 

THE J. A. F A Y & E A GAN COMPANY, of Cincinnati , Ohio, 
have fo und its business increasing so rapidly that it has volun
tarily increased the wages of it s employees 10 per cent. This 
increase went in to effect on March 2 I. 

THE SESSIONS FOUND RY COM PANY, of Bristol , Conn. , 
has recently secured an order for about 260 tons of ca stings for 
delive ry at St. Paul , Minn ., for a counter weight street railway 
system fo r operating cars over heavy g rades. 

H A R O LD P. BROWN, of N ew York City, has secured a 
number of fo reig n orders recently fo r plastic bond s. Thi s bond 
is now being adopted as standard ve ry extensively by street rail 
way compan ies tb oughout the world, and the manufacturer thinks 
that it absolutely solves the problem of the return circuit. 

THE SPRI N GFIELD MANUFACTURI NG COMPANY, 
of Bridgeport, Conn., has recently received an order from the 
Italian branch of the General Electr ic Company, at Milan , Italy, 
for one of it s wheel-gr inders; and also an order from the Con
solidated Railway Company, of Baltimore, fo r one grinder. 

THE COLUM B I A MA CHINE COMPA N Y, of Brooklyn, N. 
Y., reports a very good business for the last month, and the com
pany's 'factory is working night and day. This company has found 
it necessary to ex tend its plant and has added the building 19 
F urman Street, where it has established a complete blacksmith 
shop. · 

EUGENE MUNSELL & COMPANY. of New York and Chi
cago, are mailing to the electrical trade throughout the U nited 
S tates their 1898 catalogue of "Mica Specialties." As a preface to 
this catalogue appears the fo ll owin g very pointed statement : "The 
rapid growth of our busin ess is the st rongest evidence of the 
superiority of our mica." 

S. C. ST ROCK, of N ew York , reports an excellent business 
in ti es during the last month . A mong th e recent orders which 
he has received is one from the Bridgeton & Millville Traction 
Company, of Bridgeton, N. J. , and one from the Pitt sburgh & 
L eominster S treet R ailway Company, of Pittsburgh, Mass. Mr. 
Strock 5tates that there is a good demand fo r good ties at reason
able prices. 

THE BUCKEYE ELECTRI C COMPANY, of Cleveland, 
O hio, ha s received an order fro m the U nited States Government 
Naval Department , at Washin gton, for the J and us enclosed arc 
la mps which thi s company manufactures. This is a ' 'rush" or
der , and is certainly a good testimonial to the confidence which 
the Government has in the Buckeye E lectric Company to fulfill 
its contract s. 

H E DDE N & WH E ELE R, varni sh makers, of Newark, N. J., 
r eport a large business with electric railway companies in var
nishes and paints. vVheeler 's manganese iron paint, for structural 
purposes, fo r t rolley line poles, for bridges, tin roofs and all 
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exposed metal-wo rk is particularly well adapted to the needs of 
street railway companies and it is giving excellent satisfaction 
wherever used. 

TIIE BETHLEHEM IRON COMPANY, of South Bethle
hem , Pa., has recently secured an order for the forgi ngs of the 
engines of the torpedo boat " Rogers," which was built by the Col
umbian Iron Works & Dry Dock Company, of Balt imore. These 
fo rg in gs broke recently, causing considerable damage to the ma
chinery. The Bethlehem Iron Company is pleased to state that. 
the forgings which broke were not made by that company. 

THE DUVAL METALLIC PACKING COMPANY, of 
New York, is constantly receiv in g un solicited testimonials to the 
satisfaction give n by its m etallic packing. A letter recently re
ceived from th e Boston Lead Manufacturing Company, of Bos
ton, l\fass., reads as follows: "The packing we previously had 
from you was fo r th e eng ine piston s and valves and has proved 
very satisfactory. After runnin g a year the rods are smooth er 
than wh en the packing was put in." 

TH E KENSINGTON ENG I-NE WORKS, LTD., of Phila
delphia, P a., have received o rders fo r three 66 ft. x 18 ft. return 
tubular boilers, 125 lbs. pressure, and have just shipped three 
heate rs, one 1200 h .p. to th e Cambria Iron \...0mpany, J ohn stown, 
Pa. , one of roo h.p. to th e Bucks County Railway Company, for 
a trolley line between Doylestown and \Villow Grove, and one of 
60 h .p. to Greenville, S. C. A ll th ese heaters are of this com
pany's water-tube type, and built for a working pressure of 
150 lbs. 

THE BALL ENGINE COMPANY, of Erie, Pa., has issued 
an unusually artistically a rranged folder describing the more 
JJrominent advantages of the Ball automatic governor for engi nes 
and the Ball automat ic system of lubrication. Thi s automatic 
governor is attracti ng considerable attention and it is believed 
by the manufacturers that it eliminates a number of the weak 
points oft en found in engine govern ors. This company's auto
matic o il system employs the fo rce of gravity for feeding to the 
engines. 

C. W. HUNT COMPANY, of New York City. is placing upon 
the market a coal cracker which is designed for breaking the 
large lumps in run of mine of bituminous coal into small pieces 
that will feed though the automatic stokers used under the boilers 
of large steam generator plants. The points on the rolls are 
made of tool steel with hardened points, especiall)'.' designed to 
crack and not to crush the lumps of coal, so that none of the ad
vantages of lump coal are lost. The fine coal passes through the 
roll s unaltered. 

THE GEO. F. BLAKE MANUFACTURING COMPANY, 
of New York, is receiving a large number of orders for its well
known air pumps, both in the U nited States and from foreign 
countries. This company has recently completed an installation 
of air pumps which particularly shows the high-class of work 
which it does. Thi s consists of an entire air pumping system 
for condensing, feed, bil ge and fire purposes on the steam er 
" Kaiser Wilhelm der Grosse." This is one of the largest installa
tion of air pumps ever made. 

THE OHIO BRASS COMPANY, of Mansfield, Ohio, will 
shortly distribute to all tho se who have previously been supplied 
with a copy of its supplement to catalogue No. 3, several addi
tional pages illustrating and describing some new articles which 
have recently been placed on the market by this company. The 
supplement was issued last fall. Th ese add itional pages are fe r 
insertion in th e supplement by attachin g them to the stub leaves, 
provided for thi s purpose in the back, by which means th e cata
logue may be kept complete. 

THE NEW YORK ELECTRICAL WORKS h ave been 
compelled to change their plant to a larger building, owing to 
the increase in th eir business. They have moved from 161 
Washington Street, New York, to 515-521 Kent Avenue, Brook
lyn. This company report s an exceedin gly good business and has 
several large orders on its books. It has been located at 161 
\,Vashington Street for six or seven yea rs, and now cordially in
vites all its customers and friend s made at its o ld place of busin ess 
to visit and inspect its new plant. 

THEE. T.BURROWES COMPA NY,of Portland, Me., has is
sued a catalogue, giving much interestin g in fo rmation relative to 
the well-known Burrowes' car curtains. These curtains are all 
equipped with the pinch handle holding device, are easy to oper
ate, never stick, cannot rattle, do not sway, always hang straight, 
have no notches, no ratchets, no balancers, no delicate parts, noth
ing to get out of order, work quickly, and stop exactly where left. 

T li ese curtains are now used by street railway companies all over 
the country, and they seem to be giving excellent satisfaction. 

SIPE & SIGLER, of Cleveland, Ohio, have issued a calendar 
of convenient size, giving full information and statistics relating 
tri the \Villard storage battery. It is claimed by the manufacturers 
of thi s battery that it embodies a number of new and valuable 
features, which are not usually found in storage batteries. The 
chief claim for merit is made upon the fact that the Willard plate, 
iucluding the terminal, is constructed from a single sheet of pure 
rolled lead, every part of the finished product remaining integral 
with the original plate, never having been separated therefrom. 

TIIE Q. & C. COMPANY, of Chicago, reports a number of 
good orders received for the Q. & C.-Stanwood steel car steps, 
one of the largest being from the U. S. Navr, for the steamship 
"Atlanta." This company's new supplemental catalogue is now 
ready for distribution, and will be sent free upon request. Thi s 
catalogue gives illustrations of the different styles of steps made. 
details of construction, etc., together with information regarding 
the new self-feeding rail drill, designed especially for street rail 
way use, and other devices, which it offers to the street railwav 
trade. · 

THE FOREST CITY ELECTRIC COMPANY, of Cleveland, 
Ohio, has issued a very neat catalogue, describing the different 
~tyles of commutator bars which it carries in stock. These com
mutators are known as roll ed drop and are cast from pure lake 
copper, and cold forged or pressed to size by hydraulic machin ery. 
This process produces a dense accurate bar, for which it is 
claimed that it will give entire satisfaction wherever it is u~cd. 
The Forest City Electric Company manufactures and carries in 
stock commutator bars for all the different makes of generators 
and motors in common use, and will make special styles wherever 
required. · 

THE NUERNBERG l\TACHINE WORKS, of Nuernberg, 
Germany, is building at present a 6-h.p. Diesel motor which will 
be put in operation on the street railway in Muenchen, Germany, 
about May l st. This will be operated as an independent motor. 
This company is the licensee of the Diesel patents, which are 
owned by the Diesel Motor Company, of America, with headquar
ters at II Broadway, New York City. The Diesel Motor 
Company manufactures motors of all sizes for stationary pur
poses, for locomotives, and for marine engineering. It will have 
one of its 20 h.p. motors in operation in April, and invites trade in
spection. 

THE PIERCE & MILLER ENGINEERING COMPANY, 
26 Cortlandt Street, New York, reports increasing demands for 
export shipments of high grade engines and boilers. During the 
past month the work of installing a large and unique railway 
plant h as been completed, and the plant is running smoothly and 
effectively, while orders for the more usual sizes of outfits have 
kept the company's working staff quite busy. The automatic shaft 
governor to regulate high and medium speed engines recently 
adapted to this firm's electric railway and lighting engines is giv
ing the utmost satisfaction, and several repeat orders have already 
been received as a consequence. 

E. P. ROBERTS & COMPANY, of Cleveland, Ohio, are the 
engineers for the Dayton & \Vestern Traction Company, now 
building a line between Dayton and Eaton, Ohio. The Osborne 
Company, of Cleveland, civil engineers, acted as assistant engi
neers to E. P. Roberts & Company, and also inspected at the 
mills all the steel used for boilers, structural work and rails. 
So me particulars of this road were published in our last issue, 
and th e road is now approaching completion. E. P. Roberts & 
Company hav e acted as engineers for a number of elec-tric rail
ways, and especially for interurban high speed lines, of which 
there are a number in Central Ohio. 

THE KEYSTONE ELECTRICAL INSTRUMENT COM
PANY, of Philadelphia, Pa., has appointed \V. R. Garton, 
4T4 Ashland Block, Chicago, Ill., as its Western representative. 
This change means that th e Keystone Electrical Instrument Com
pany is going to make a strong bid for Western business, and 
there is little doubt but that Mr. Carton's large acquaintance and 
well-known business energy will result in largely increased sales 
of thi s company's instruments in his district. This company re 
ports that since the first of the year its factory has been workin g 
day and night to keep pace with its orders, and it is now preparin g 
w largely increase its present faci lities. 

THE JOSEPH DIXON CRUCIBLE COMPANY, of Jersey 
City, N. J., supplies a belt dress ing which is claimed to be an ab
solute necessity in every well-regulated factory. Belts that slip 
not only do not drive properly, but they wear out rapidly; and a 
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belt that is too tirrht is over-strained and will also wear out rapidly. 
T he Dixon belt 

0

dressing is designed to prevent a belt from slip
ping, and thoroughly preserves its life and ela sticity. _As long 
ag-o as 1878 it was used on the big driving belt at the Pans Expo
sition, when every other means h ad been tri ed and failed to make 
the belt tak e h old of the pulley that was to start the thousands of 
feet of sh afting and the hundreds of m achin es. 

GEORGE T. HANCHETT. of New York City, has r emoved 
to 123 Liberty Street, New York, where l:e will open an office 
as general electrical and mechanical engm eer. Mr.. Hanche!t 
announces that he has every faci lity fo r preparmg en g~
neering drawings and tracin gs on short notice, and _he has assoc:
ated with him competent draughtsmen and m echamc s so that l11 s 
facilities for p reparin g en g ineering work are very complete. Mr. 
Hanchett also wishes to state that he has every means at hand for 
the des irrnin rr and construction of elec trical m achin ery a nd models, 
and h e ~ak;s a specialty of perfecting invi;ntions a nd apparatus 
,;o that they can be manufactured at a minimum cost. 

THE W ESTERN ELECTRIC COMPANY, of Chicago and 
New Yo rk, reports an excellent business in its diffe:ent li1:es of 
str eet railway mate rial. It s non-sparking brushes m particular. 
a re havin g a very large sale . The company thinks that the most 
stubborn case of sparking at the brush es and commutator can be 
conquered by the u se of th e Vv estern E lectric non-sparking brus~. 
T hi s brn sh is hi ghly recommended by many of the best dea!ers _m 
the conn try. The Wes tern E lectric Co mpany is also p_ushm g its 
swin g tree in sulator, and thinks that thi s is th e proper time of the 
vca r fo r street railway and electric light plants to carefully :x
~mine their o ut side lin es in o rder to prevent them from .commg 
in contac t with trees. 

THE BERLIN IRON BRIDGE COMPANY. of Ea st_ Berlin, 
Co nn., h as secured a noth er contract from the Hart~ord City Gas
li gh t Company, of Hartford, Conn., fo r one o~ ~ts steel roofs 
lin ed with its patent a nti-condensa tion fir e-proof l11~m g. '.J'he ~ew 
IJnilcling is to be 30 ft. wide and 70 ft. lon g, havmg bnc!,;: sides 
and iron roof constructio n as mentioned above. The Berh_n Iron 
Bridge Company h as also secured a1~ order from the B :1s!ol & 
Plain ville Tramway Company, of Bnstol, Conn., f?r b~1lcl111g. a 
new steel bridge, having a span of about 90 ~t. Tl11 s_ bnclgc ~ ill 
be bu ilt at P lainv ill e, Conn. It ha s been des1_gneJ with the view 
of providing a permanent structure, which. wi ll be able to t ake 
care of the increa sing and h eavy t raffic of tl11s road. 

THE ST. LOUIS IRON & MACHI NE WORKS, S~. L~~1is , 
:Mo., h ave ju st completed two cross compoun~ condensmg St. 
Louis Corliss" engines of 200 h.p. each, to be clirec_t-connecte~ to 
vVestin gho use generators for th e Dallas Street Railway ~ Li ght 
Company. of Dallas, Tex. They have under co~structl?n,, one 
cross co mponncl condensing heavy duty ";:,t. ~om_s Corliss en
g ine of rooo h.p . fo r th e Consolidated Electn c Light & Po~er 
Company, Kansas City, Mo.; also two cross compound condensm g 
heavy duty "St. Louis Corl iss" engines of 500 h .p. each, fo r } h e 
Lehi gh Portland Cement Company, All entown, Pa.; al~o one St. 
Louis Corliss'' engine of 200 h.p . to be attached to an a1r compres
!,0r for the A nh eu ser- Busch Brewing Assoc iation, St. Loms, to 
be u sed fo r deep well pumpin g by air pressure. 

THE HARRISBURG FOU N DRY & MACHINE WORKS. 
of Harrisburg, Pa., have en gaged W. R. Flemin~, fo rm~rl y of _W. 
R . Fleming & Co. , of New York, Boston and Pl11ladelph1a, as v1ce
pres iclent and general m anager. Mr. Fleming succee~s M. E. 
Hersh ey, formerly general manager of th e company. This cha 1: ge 
took effect on Feb. 1st. The Harrisburg_ Foundr~ & ~!J:ach1_n_e 
\Vo rks contemplate makin g a considerable mcreas: 111 th_e1r fac1l:
ties for manufacturing autom atic engin es for elec tnc servic e. It is 
intended to add several new lines of eng ines, so as to broadly cover 
the wh ole fie ld of steam en gine practice. It is also understood that 
th e company will rebuild its entire plant upon a plan and sc?pe 
"hich will place it in a superio r condition for th e manufac tunng 
of its machinery, wh ich is well known throughout the country. 

THE BALDWIN LOCOJ\IOTIVE WORKS, of Philadelp_hia, 
h ave rec ently built one of their steam motor car_s for use on th e Imes 
of the Ci ncinnati. Hamilton & Daytoh Tract10n Compa ny. The 
weirrht of thi s motor in working orcl er , not including passenger s, 
is 48,000 itJ s., with about 32,000 tbs. o n th e drivi_ng wheels. Th e 
cylinders ar e of the Vaulcain con~pou~1d t?'pe, !ugh pressure, _5½ 
in s. in diameter ; low pressure, 9 ms. 111 diameter ; stroke , 12 m s. 
Th e fu el used will be anthracite coal or coke. The boiler s ar e 48 
ins. in diameter, centrally fired, and are of th e self-feeding type, 
being supplied with coal from the top of the car i:oof, around ~he 
stack though a ro-in. pipe in the center of th e b01ler. The b01ler 
is co~structed of steel ½ in . thick and carries a working pressure 

of 180 tbs. to tfie square inch. The feed-water is supplied by two 
inj ec tors. 

FRANK M. BLAISDELL, landscape arehitect and eivil engi
neer of Bosto n, :Mass., mak es a specialty of designing and su
perintending the construet ion of pleasure parks dnd resorts for 
street r ailway compani es. Mr. Blaisdell has had considerable ex
perienc e in designing specia l attraction s for parks, such as casin o 
buildings, canoe and bicycle houses, band stands, rustie open air 
th tater s. ru stic bridges, towers , grottos, gateway entranc es, build
ing of ponds, developing of springs, planting of trees, shrubbery, 
etc. H e ha s succe ssfully carried out work of thi s kind for a num
bf' of street ra ilway companies, including the Portland Railroctd 
Company, of Portland, Maine, Newcastle Traction Company, .-,f 
Newcas tl e. Pa., Commonwealth Avenue Railroad Company, of 
Newton. Mass., and Fitchburg & Leominster Railroad Company, 
of Fitchburg, lvfass. 

THE MICA INSU LATOR COMPANY, of New York, Chi
cago and Londo n, announces that it has rec ently m ade an addition 
to it s already exten sive line of oil ed cloth and paper insul ation s, and 
is now prepared to furnish M-I-C-compound rope and bond paper. 
'l'his line of in sulation is made from the fin est grade of rope and 
bond paper and treated with two baked coatings of M-I-C eom
pouncl. The rope pape r is furnish ed in sheets one yard wide, two 
yards long, a nd careful ly packed between sheets of plain paper. 
The ave ra ge break clown test is 739 volts per mill; thickness, 4½ 
mill s. T he bond paper is furni shed in sheets 19 ins. x 24 ins. and 
22 in s. x 34 ins., the average break down test being 859 volts per 
mill; thickness, 5 mill s. 'l'he company will be pleased to send 
samples to electrical manufacturers, street railways, or lighting sta
tions upon application. 

ELMER P. MORRIS, of New Yori<: , reports a large number 
of shipments of electrical apparatus made by him to street railway 
companies abroad. Mr. Morris m akes a specialty of this kind of 
business, and acts as purchasin g agent in this country for foreign 
tramway companies. Mr. Morr is' experience in electric railway 
co nstruction well fit s him for thi s busin ess , as he knows all the 
co nditio ns which are apt to arise in electric railway work, what 
ar,paratus is best suited to some of the conditions and what to 
other condition s. In advancing thi s line of business he has se
cur ed the services of C. H . L eighton, who sailed for Europe 
March 19 to make a tour of the principal European countries and 
i11trocluce Mr. Morris' particular line of work to them. Mr. Mor
ris also reports a good A m er ican business, and in this directio n 
haE secured the se rvices , of C. J. Harring ton. 

THE GENERAL ELECTRIC COMPANY, of Schnectady, N. 
Y., has r ecently issued a sm all pamphlet entitled "A Modern Gear 
Plant," which desc ribes the ve ry extensive factory that this com
pany h as establi shed at Lynn, Mass., for the exclusive manufacture 
of steel gears and pinions. This plant is equipped with the best mod
ern machinery and gears and pinions are made in all standard 
sizes. The General El ectric Company reports a number of orders 
fo r its electrical apparatus during the past month. One of these 
com es from the Cincinnati Street Railway Company, and eovers 
the necessary electrical equipm ent to enable that· company to 
change over its Vvalnut Hill line from cable to ·electric 
traction. This order amounts to over $roo,ooo. The Boston Ele
va ted Railway Company has also placed a large contract with the 
General Electric Company for elect ric al appa~atus amounting to 
about the sam e sum . 

THE SARGENT COMPANY, of Chicago, Ill. , ha s found it 
necessa ry to considerably increase it s present capacity, owing to 
the number of large orders which it has received. I ts business 
so far this year has increased about 40 per cent over its business 
for the corresponding period last year. The Sargent Company, 
in addition to making other improvements, has recently installed 
a large 20-ton electric traveling crane in its factory, in addition to 
the cranes now operated. It has also insta lled an additional saw 
of the latest and most improved type. The traveling crane was 
supplied by Ma nnin g, Maxwell & Moore, and the saw was made 
by the Q. & C. Company. The Sargent Company is rearranging 
its rec eiving and shippin g depa rtments extensively, and is install
ing new engines, dynamo s, etc., in it s power house. This com
pany now has a capacity of about 1000 t-ons a month, which will 
of course be g reatly increased by the changes now in progress. 

THE ELECTRICAL EXHIBITIO N COMPANY, of New 
York City, reports that the demands for space at the Electrical 
E.xhibition, to be given in :Madison Square Garden, in May, are 
constantly comi ng in, and the complete success of the exhibition 
is more than assured. A ' number of interesting collections of 
t elegraphic instruments, etc., will be made, and will undoubtedly 
prove strong drawing cards. It is proQ_?Sed to have on exhibi-
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tion, besides o ther electrical a pparatus, a worki ng model of the 
third-ra il system, a s appli ed to the lin es of the New York, New 
Haven & Hartfo rd Railroad Company. N. II. H eft, electrica l 
e11 g inecr of thi s company, has kiPdly placed at the di ~posal of th e 
E lectr ica l Exhibition Company blue-Erints showin g the con
struction of the track a nd some of the actual material used. Tlie 
model will be from 50 ft. to 100 ft. long, and a small car will be 
in actual operation, showin g the method of picking up current 
and deliverin g it to the m otors. 

THE AUL'f.MAN & TAYLOR l\1ACHTNERY COMPANY, 
Mansfield, O hio, manufacturer s of th e well -known types uf Cahall 
ve rti cal water tube boiler and Cahall- Babc ock & Wilcox wa ter 
tube boil ers, hav e recently secured valuable additio ns lo their 
erecting force in th e persons of W . F,. B ickford and J. C. Cooke. 
l\ Ir. Cooke h as been located in the Philad el phia district for the 
past six years as superi ntenden t of erection for th e Babcock & 
\Vilcox Com pany of New York City. 'l'he Cahall people are to 
be congratul ated on havin g seem ed th e se rvice of Mr. Cooke, 
and as he has made the change for hi s own betterment , no doubt 
hi s many friends wi ll be pleased to learn of hi s havi ng taken 
charge of th e erecting departm ent for the Cahall people in Phila
delphia and New York. Mr. Bickford ha s been superi nt endent 
of erection fnr the Natio nal \Vate r Tube Boiler Company, for the 
past fiv e years, a nd recently resigned that position to accept a 
pos ition as erecti ng superintendent with the Cahall people with 
headquarters at Mansfield, Ohio. 

LANGE. WHARTON & DOWN, LTD., electric li ght, power 
and traction engineers, of London and Leeds, E ngland, have is
sued a catalogue describing track drills, rail saws and jacks whi ch 
they h andl e. The jacks are the well-known Pearson jacks, whi ch 
are now in use on a large number of street railway compan ies, 
both in the Un ited States and abroad. The track drill which this 
company handles is called th e Paulus, and is also well-known in 
the U nited States. The followi ng advantages are claimed for this 
drill: Speed, five times that of ratch et brace; feecr, equal to full 
capability of twist drill bit; no adj ustm ents required before using; 
accuracy of bore equal to shop work; in stant clearing of track to 
allow train to pass; minimum of repairs. Thi s tool is well suited 
to it s work, and is simple in construction. Lange, \Vharton & 
Down also handle the Buda track drill. Thi s company's rail saws 
are portable and are designed for cutting off rails true to length 
with sqnare ends with g reat accuracy on the track. They are 
best driven by two workmen, who can make a complete cut in 
from 6 to 20 minutes, dependent on depth and weight of rail. 

THE PENNSYLVAN I A STEEL COl\1PANY has moved its 
Boston office to Mason Buildin g, 70 Kilby Street, corner Mi lk 
Street. Thi s branch reports that its st reet railway business has 
increased so in the past few years that it has entirely out-grown 
its present accommodations. Among its recent rail contracts is 
one of 5000 tons for the Boston Elevated Railway Company, 1500 
tons for th e Fall River & Newport Street Railway Company, 
1800 to ns for the Fall River & Providence Street Railway Com
pany, besides many small orders fo r other roads. Its bridge 
and construction department business ha s g rown equally fast. 
Besides it s contract for the Southern Terminal station now rap idly 
nea rin g comple!ion and involvi ng nearly ro,ooo ton s of steel, it 
has recently completed th e baseball ca ge for H arvard Un iversi ty, 
Memorial Chapel for \ Vell esley College, steel st ructure of an 
apartment house at th e corner of Brookline Avenue and Beacon 
Street, Boston, and is erect in g the new power stat ion for th e 
Boston E lectri c Lig ht Company, which is to be one of th e largest 
and fine st in the country. It is a n oteworthy fact that the first 
three section s of th e Boston Subway were furni shed by thi s com
pany and it has recently taken a contract fo r the last section: and 
it is equally noteworthy that the Northern Union sta tion was built 
by this company, and it is now complet in g the Southern Union 
station. A li st of all the street ra ilway and steam railroad cu s
tomers of the company in New England would include alm ost 
everyone of the different system s. 

THE RO BINSON RADIAL CAR TRUCK COMPANY, of 
Boston, Mass., h as· r ecently served th e fo llowi ng infringement 
notice on a number o f car and truck builder s: ' '\Ve beg to call 
yo ur a ttenti on t o th e fact that th e R o bin son Radial Car Truck 
Company has entered suit, which is no w pending·. aga inst the 
West End Street Railway Company, of Boston , for infringement 
of th e Robin son brake system patent , owned by thi s com11any. 
The said infringed patent is No. 554,956, dated Feb. 18, 1896, ap
plication fil ed in 1891. For your information we would state 
that it is es timated th at th e \Ves t End Railway Company (now 
leased by the Boston Elevated Railway Company), has at the pres
ent time about 2000 cars provided with a brake system infringing 

the above-named patent . These infringing cars include all of the 
eight-wheel cc1uipment lately put in opcration and provided with 
the so-called 'Baker Truck,' a lso various four -wheel cars, in
cluding nearly all of those provided with truck s designed by one 
<Jf the \Vest tnd master mechanic s. It is our purpose to prose
cute thi s suit vigorously and to take such legal acti<Jn as may be 
necessary f-or the protection of our right s in the premi ses, again~t 
all builders, se llers and users of truck s provider! with the afo re 
said infrin gi ng brak e system. Please take note of the above facts 
and refrain from applying thi s brak e system lo any truck s which 
yon may be called upon to build ur furnish fo r the Boston Ele
vated Rai lway Company, or any oth er partie s, and thu s avoid 
legal compli ca tions and responsibility for the same." 

THE WALKER COMPANY, of Cleveland , Ohio, will shortly 
i1,stall two 6-pole roo kw. lighting generators in the Metropolitan 
Museum of Art, in New York. This company has also rece ived 
a'l order from the Presbyteria n Hospital, of New York, for a roo 
kw. generator and switchboard for lighting purposes. Among 
the oth er orders for apparatus for lighting purposes may be men 
tioned a \ Va lker alternator 3-phase, 60 cycle, which ha s been pur
chased by G. Burkhart, of Hud son, \ Vis. Among the electric 
railway eq uipm ents recently ordered may be mentioned a 500 kw. 
railway generator of the belted type, and a general pan el for the 
sw itchboard for th e L os Angeles Traction Company, of Los An
geles, Cal., IO double 3-S equipm ents with type S controllers so ld 
t0 the Erie Construction Company for the Buffalo Traction Com
pany, 3 double 40 h.p. equipments with S controll ers sold to I saac 
\Valker & Son, for the Quakertown (Pa.) Traction Company, 
and 2 double 3 S equipm ents for storage battery motor cars sold 
to S. M. Fisher, fo r the Patton Motor Company. The Walker 
Company reports that its type S solenoid blow-out controller is 
the most popular one th e company has ever placed on the market. 
The controller departments of it s factories are turnin g out very 
large numbe1 s of the type S apparatus. As thi s issue is goi ng to 
press it is announced that th e \\Talker Company ha s just received 
a contract from th e U. S. Government for the building of some 
,cry large gun car ri ages, weighing many tons. The Government 
desires to make use of the company' s large fo undries in order 
that the work may be quickly done. 

TH E METROPOLITAN ELECTRIC CONSTRUCTION 
COMP'\NY, of New York, is now doing all of the in stallation 
work of the Sprague Electric Company, an arrangement to that 
effect having been r ecently closed. The announcement was made 
i11 a strikin g two-color circular by the Sprague Company, in 
which circular it was poin ted out that the Construction Company 
wo uld not only contract for installation and maintenance of 
Sprague machin ery, but of any other machinery as well. The 
offices of the Construction Company, as well as those of the 
Sprague Company, are in the Commercial Cable Building, New 
York. Th e office r s are \ V. D. l\JacQ uesten, president and general 
man;;ger, and \ Vallace E. Carver, treasurer. The organization of 
the Sprague E lec tric Company, which was formed by the con
solidati on of th e Int eri or Conduit & Insulation Company, and 
the Sprague E lectric Elevato r Company, is being rapidly per
fected. Th e offices of the company now occupy practically the 
whole of three ftoo rs in the Commercial Cable Building. The 
company recently secured a suite of rooms in the Marquette 
Bu ildin g, Chicago, which will be in charge of Millard B. Kitt 
and E. B. Kittle . lon g identified with the company. \Veil-known 
electrical men and houses a re being rapidly secured to represent 
the Sprague Company in various section s of the country, and the 
organiz::i tion bids fa ir to be a remarkably st rong one in every 
,vay. An adverti sin g and press bureau is one of the new depart
m ents of th e Sprngue Company. and it has been install ed in a suite 
of rooms on th e n ineteenth floor of the Commercial Cable Build
in g. 

-----◄••-----

New Publications 

Th e Composite and Its Field. By C. Peter Clark. 16 pages. 
This is a copy of a paper read before th e New England Rail

road Club. at Pierce H all, Boston , December 14, 1897. This 
paper di scusses the advantages an d di sadvantages of the use of the 
composite car. and contains a number of suggestions whereby this 
t_1' JJ e of car can be made to fi ll all the conditions encountered in 
railway practice. 

1'hirteenth Annual Report of the Board of Gas and Electric Light 
Com mi ss ioners of the Commonwealth of l\Iassaclrn setts. Pub
lished by \Vright & Potter Printing Co., State Printers. Bos
ton, l\Iass. 366 pages. 
The Board of Gas a nd Electric Light Commissioners of the 
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Co mmonwealth of Massachuse tt s has under it s supervision 134 
companies, and the gas o r electric light plants o f thirteen towns 
and two cit ies, all in the Stat e of Massachusett s. T his repo r t 
eont ains full info rmation regarding the operation of these __ plant s, 
includ ing the annual report s for the last year. 

Trade Catalogues 

A l\fodern Gear Plant. . P ubli shed by the General Electric Com 
pany. q pages. Illustrated. 

Com m utator Bars. Publish ed by the Forest City E lectric Com 
pany, of Cleveland, O hio. 24 pages. Illu strated. 

Car Shades and Curtain s. Publi shed by th e E. T . Burrowes Com 
pany, of Portland, l\'1 e. 22 pages. Illustrated . 

Catalogue. P ubli shed by the Q . & C. Co mpany, of Chicag-o, I ll. 
Illu st rated. 

A Modern Engine. Published by the Ball E ngine Company, o f 
E rie. Pa. 5 pages. Illu strated. 

\\' ill a rd Storage Batteri es. Publi shed by S ipe & Sigler, o f 
CkYeland, O h io. 32 pages. Illu st rated. 

List o f St reet Railway Patents Issued 

U. S. P atents I ssued February 22 to l\Ia rch 15, inclu sive. 

F ebruary 22. 

E lec tri c R ail way System.- Johu l\I. l\1 urphy, T orr in g ton , Conn . 
N o . 599,3.:J...J. 

T ro lley fo r E lectri c Rail way s.- Edward K. L andi s, P hiladelphia, 
P a. No. 599,393. 
The comb ination with a cur re nt -co llec to r adapted to engage 

a co nducti ng wire, of a pivo tecl dev ice havi ng a wing 0 11 each 
side of said curr ent-collecto r , each win g extendin ~ backwardly 
fr om its pivotal at tachm ent to a point adjacent to the ex tremi ty 
of sa id current-co ll ec to r , th ence backward ly and obliquely , and 
then ce fo rwardly toward its fr ee end. 

fl 

C 

PAT. NO . 599, 393 PAT . NO. 600,261 

Street Car Ai r Brake.-Charles A . Gray, Kansas City, Kan. 
No. 599,421. 
T h is invention, as it s name implies, is a brake operated by 

compressed air earr ied in a tank on a street car, provided with 
mc.ans fo r admitting the air to the brak e cylinder fo r operatin g 
th e piston therein, which sets th e brak es. · 
Car Fender.- Inozen s J. Nerach er, Cleveland, O h io. No . 599,470. 
Automatic Car Stopper.- Inozens J. N erach er , Cleveland, Ohio. 

No. 599,471. 
Sw itch Operatin g Mechanism.- Charles \V. Y erbury, N ewark, N . 

J. N o. 599,580. 
This invention relates to an eleet ric railway switch compris

in g electromagnets for moving th e switch and m eans carried by 
a car fo r operating the circ uit closers. 
E lectric R ailway System.- Jam es D. Gibbs, Chicago, Il l. No. 

529,604. 
Safety Guard and Truck for Cars.-Abel M. P h elps, New York, 

N . Y . No . 599,629. 
Safety Guard for Railway Cars.-Abel M. P helps, New Y a rk, N . 

Y . N o. 599,630. 
March I. 

Car F ender.- Francis S. Davidge, Washington , D. C. No. 
599,770. 

A utomatic Switch.-l\Iari0n N. Shufflebarger, Bristol, T enn. No. 
599,808. 

E lectric Ra ilway.- \Nill iam M . Brown, J ohnstown, P a. No . 
599,828. 
T he co mbination with the t ravelin g magnet, energ izing-co ils 

th erefor conn eeted to opposite sides of th e m ain circ uit, and a 
second set of energ izin g-co ils th erefo r, of an independent source 
of current-supply and a switch interposed in a circuit between th e 
independent source of supply and the said seco nd set of energ iz
in g-co il s and arranged to close whenever the voltage of the main 
circui t fall s below a predetermined fi gure. 
E le ctric Car T rolley.- \ Vm. H. Ru ssell, Newcastl e, Canada. No. 

599,868. 
Fender fo r T ro lley Car s.- O tto Spech enbach, N ew York, N. Y. 

No. 599,920. 
E lectr ically Cont ro lled Veh icle.- P hilip R. Salberg, P ittsburgh, 

Pa. N o. 599,947. 
T ram way Switch.-Adam E. Shann on, Findlay, O hio. N o. 

600,091. 
The switch in thi s invention is operated by means earried by 

a car. 
Ca i Fendcr.- J ok ul \ V. Sussman, New York, N. Y. No . 600,099. 

March 8. 
Automatic Car Fender.- O live r E. S tahl , Baltim ore, M d. No. 

600,183. 
Sdety F ender fo r Street Cars.- W m. B. H eywood Gualala Cal. 

No. 600,224. ' ' 
Gate fo r Railway Cars.- Paul Gruhn and Wilhelm Stolpner, Bos

to n, l\1a ss. No. 600,26 1. 
T he gate in thi s patent is co lla psible, and is operated by the 

movement of a fo ldin g sea t, with which it is co nn ec ted. 
Automat ic Switch fo r Railways.-H oward F . Eaton, Quincy, 

Mass. No. 600,278. 
T h is invention relates to an elec t ric switch operated by the 

ca r 
Car Fender and B rake.- E rn ery E. Ri ce, Charleroi, Pa. N o. 

6oo,378. 
Elc ctrie Ra ilway.- Louise Sch erpe, St. L oui s, Mo., administra

trix of J ohn F. Scherpe, deceased. No. 600,38 1. 
S\,itch for S treet Ra ilways.- George E. Crane and V icto r H . 

E sch, \ Vashington, D . C. No. 600,407. 
March 15. 

Contro lle r for E lectrically Propelled V ehicles.- R. T . D. Brough
am and W . C. Bersey, Lo ndon, Eng. No. 600,509. 

PAT. NO. 599,421 

T he combination of a switch-lever, a brake-lever a foot-lever 
a connection between th e foot and switeh levers sue!; that the firs~ 
movem ent of th e fo rmer causes a rapid and wide separation of 
the co ntacts, and a connection between the foot-lever and brake
lever such that the m ovem ent of the form er gradually operates the 
lat ter . 
Car Fender.-George F . Radcliffe and John C. Sentz, Kansas 

City, Kan. No. 600,596. 
Car Fendcr.-Wm. F . Yo ung , Philadelphia, Pa. N o. 600:6 01. 

Trolley.-J ohn Clayton, Cuyahoga Falls, Ohio. N o. 6oo,633. 
Th is invention relates to m ean s for lubricatin g the trolley 

wh eel. 
Automatic R ailway Switeh.-Walter C. Humphreys, Salisbury, 

Md. No. 6oo,674. 
The sw itch is operated by a device earried by a car. 

Protecto r fo r Motormen.-John Bowen, Newark, N. J. No. 
600,709. 
This invention consists in a water-proof strip provided with 

a sh eet of g lass, and hangs down in front of the motorman, and 
is connected with a roller so that it may be wound up when not 
in use. 

W e will send copi es of specifications and drawings complete of 
any of th e above patents to any address upon reeeipt of fifteen 
eents. Give date and number of patent desired. The Street Rail. 
way Publishing Company, Havemeyer Building, New York. 




