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UNITED STATES PATENT OFFICE. 

\VILLIANI MI. S(IILESINGER, OF IPIIILADELPIIIA, PENNSYILVANIA, ASSIGNOR 
TO JO IN I. MCDUFFEE, TRUSTEE, OF SAMIE PILACE. 

ELECTRC RALVVAY. 

SPECIFICATION forming part of Letters Patent No. 561,821, dated June 9, 1896. 
Application filed August 4, 1885, Serial No. 173,533, (No model.) 

To all, uvlon, it mat/ concer7: 
Beit known that I, VVILLIAM M. SCHILES 

INCER, a subject of the Queen of Great Brit 
ain, residing at Philadelphia, in the county 
of Philadelphia and State of Pennsylvania, 
have invented certain nev and usef Im 
provements in Electric Taiways, of which 
the following is a specification, reference be 
ing had therein to the àccompanying dravy 
ings, Wherein- N 

Figure I is a longitudinal sectional view, 
partly in elevation, of a portion of a car and 
line of Way of an electric railroad embodying 
my improvements. Fig. 2 is a detail eleva 
tion showing one of the lamps for the car un 
Screvved from it:S holder or removed from the 
car-lamp circuit. Fig. 3 is a view similar to 
Fig. 1, showing the Scrapers and brushes on 
the traveling frame connecting the line and 
car-motor circuits and modificd arrangement 
of circuit for the car-lamps. Fig. 4 is an en 
larged view of said frame and of the conduit 
for the line conductors. Fig. 5 is an en 
larged sectional elevation of the contact-roll 
ers, their spring-supports, and the lover part 
of the traveling frame. Fig. (3 is a trans 
verse section, partly in elevation, of the con 
duit, the line conductors, and the traveling 
frame. Fig. 7 is a like view showing prefer 
able form of conduit when uca lei adiacent 
to One of the track-rails, and also preferable 
mode of construction of line conductors and 
insulating devices therefor; and Fig. 8 is a 
longitudinal section of a portion of the con 
duit, showing a construction of manhole 
cover and line-conductor connections at the 
manholes located along the line of way of the 
conduit. 
My invention has relation to electric rail 

Ways, comprising line conductors fed from a 
generator located at a station or stations 
along the line of Way, and carshaving a mo 
tor-circuit and traveling frame connecting 
the motor and line-circuits; and ithas for its 
principal objects to provide an inexpensive, 
simple, and durable conduit for the line con 
ductors; to thoroughly insulate the latter 
from the conduit; to so constructing line 
conductors that they afford as little resist 
alnce as possible to the passage of the line 
current and yet; presenthard or durable wear 

ing surfaces for contact with the brushes ol' 
rollers on the traveling frame or connections 
of the car; to providing the conduit with 
manlholes having covers to which are affixed 
sections of the line conductors and arrang 
ing the latter at the manholesto permit their 
covers to be removed without breaking the 
line-circuit; to provide the car with travel 
ing connections arranged and constructed to 
insure positive contact between the car-no 
tor and the line-circuits under varying con 
ditions of travel or service, and, finally, to 
electrically lighting the cars by a current 
Which is either a division of the line-current 
or the current passing to the car-motor, or, 
in other words, the current for lighting the 
caris independent of or does not pass to andl 
through the car-motor. 
My invention accordingly consists of the 

combination, construction, and arrangenent 
of parts comprising an electric railway as 
hereinafter described and claimed, having 
reference particularly, first, to a conduit conn 
posed of two vertical side pieces of, prefer 
ably, wood connected by suitable inside cross 
bars or brackets and stayed by outside brack 
ets, and of top bars with central slot between 
them, and havingan upperlining Or Surface of 
metal and an under support for the line coll 
ductors; second, to compound line conduc 
tors composed of two different kinds of metal, 
or of a copper and an iron orsteel plate suit 
ablyjoined together and offering different re 
sistancesto the passage of the current; third, 
to line conductors fastened to rubber orother 
insulating blocks or supports inclosed in a 
fibertrough or casing suitablyattached to the 
conduit; fourth, to a manhole-cover having 
affixed sections of line conductors provided 
with contact-springs; fifth, to a car traveling 
frame or connection composed of a wheeled 
carriage traveling or rolling along the top of 
the conduit and having spring - supporte(l 
rollers or brushes which bear againsttle line 
conductors, and, siXth, to a car-lamp orother 
electric circuit having eitherits separate trav 
eling brush or connections with the line-cir 
cuit or divided from the motor-circuiti in ad 
Vance of the motor. 

In the, drawings, A represents a line of 
track for an electric railway; B, the conduit 
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for the line conductors C; D, the carhaving 
electric motor d in gear with the car-aXles in 
any suitable manner, ani º fhe r. reling 
frame for the connection between the car 
motor circuit I' I' and ine conductor's C. 
The conduit B, when placed in the center 

between the tracks A, ispreferably composed 
of two vertically-arranged sides, of Wood or 
other desired material, connected by inner 
metal cross-bars orbracketsb', of preferably 
an inverted-U shape, as shown more plainly 
in Fig. 6.. These brackets are screwed or 
otherwise attached to the side piecesb. The 
latter are preferaby laid upon the cross 
tiesbº of the tracks, and are secured to and 
stayed or braced thereon by the outside fas 
tening or right - angle brackets bº. Upon 
the top of the side pieces bare placed, pref 
erably, covers or bars Uº, arranged to have a 
central longitudinal slot bº between them. 
These covers when made of Wood have upon 
theirupper surfaces metal plates or faces Uº, 
and upon their under surfaces the insulated 
blocks b for supporting the line conductors 
C. VVhen the covers or bars º are made of 
metal, no facings orlinings ara recuire?: The 
lower part of the sides o tie slot bºis pro 
tected by metal facing-strips bº, which ex 
tend downwardly into the conduit to or be 
low the lower edge or plane of the conductors 
C, to protect them from the Weather and from 
dirt or other material entering or throwninto 
the conduit. The bottom of conduit B may 
at intervalsalongits length have outleti pipes 
or dirainsbº, (see Fig. 6,) for connection with 
a sever or other like fiXture. 
Amy suitable forum of conductor C may be 

employed. In most of the figures of the draw 
ings have shown a conductor which is seg 
mental in cross-section, as I prefer this form. 
To provide a conductor of low resistance and 
of great durability, I preferto make it of two 
parts or sections of different metals having 
different degrees of hardness, (see Figs.7and 
S,) wherein the outer or larger section c is 
of copper and the inner section c' is of iron 
orsteel. The former orcopper strip conducts 
the current and the latter forms a hard con 
tacting-surface for the brushes or rollars on 
the traveling frame E. ''cise sections may 
be connected together in any suitable man 
ner to form stiff or rigidl lengths of conduc 
tors C. To thoroughly insulate the latter, I 
prefer to secure them to india-rubber blocks 
Uº, incased in a trough cº, made of fibrous or 
analogous material, (see Fig. 7,) and cement 
or otherwise secure the same to the top plates 
Uº of the conduit. The adiacent or opposing 
faces of the troughs cºare lined with tin or 
metal cºto protect them against the Weather 
and against wear or damage by the insertion 
Of dirt or fiXtures into the conduit OritS sot. 
When the conduit is placed to one side of 

the longitudinal center of the tracks oradja 
cent to one of the track-rails, one top plate 
of the conduit and one of the rails are formedl 
in one piece, as shown in Fig. 7, and the re 

maining top plate is bolted or otherYvise fas 
tened to the transverse sleepers or ties bº. 
Along the conduit, at suitable intervals, 

are manholes F, at which places the conduc 
tors are broken and clectrically connected by 
a wire f: The broken or filling-in sections 
C' of the conductorsare secured to the man 
hole-cover fº andare provided with spring 
fingers fº for making electrical contact be 
tween sections C' and the adiacent ends of 
conductors C when the cover is in position 
upon the manholes. This described constric 
tion provides easy access to the conduit with 
out breaking the electric connection of the 
line conductors and affords a continuotis ci l'- 
cuittlhrouglaouttle conductor's When the main 
hole-coversare orare not in place. 
The traveling frame E is composedl of a 

slot iron or bar e, mounted upon Wheels Or 
rollers e', which travel upon the top plates bº 
of conduit IB or their metallinings b. Said 
frame may be attached directly to the car, as 
indicated by dotted lines E', Fig. 3, to a franne 
Eº, mounted upon the car-axles, orto the carby 
means of cords orrods Eº, orto axlesby means 
of said cords or rods, as indicated in lig. Il, 
orany other suitable connection of said frame 
E with the car may be made Whereby as the 
car moves the frame travels thereWith. The 
frame-rod e depends through conduit-slot lº 
below the conductors C, andis provided witlh, 
preferably, a bifurcated end eº, into which is 
suitably keyed a cross-bar cº. Upon tle ends 
ofbareare attached blocks e, to which in turn 
are secured curved springs or elastic bas eº, 
having at their extremities rollers or Wheels 
eº, as shown in Fig. 3, or brushes or rubbing 
block, as indicated in Fig. 1, which rollers 
or brushes are adapted to the inner orloWel' 
surfaces of the conductors C to make ele(º- 
trical contact therewith for the car-moto' ciº 
cuit I' I. The springs eº are so disposed in 
relation to frame rollers or wheels e and coln 
tact rollers or brushes eº tlhat the fornerare 
drawn down upon or impinge under pressure 
against the top surface of the conduit, and 
the latter have an upward forcible contact. 
against the conductors C, whereby saidl roll 
ers and brushes are maintained at al times 
in close or hugging contact with the surfaces 
against which they impinge. At the salme 
time the elasticity of the springs eº is such 
that they admit of either the rollers e o' the 
contact-brushes eº yielding to the inequali 
ties of the conduit and conductors without, 
breaking contact. 
To keep the top of the conduit free from 

oostructions or from dirt in the line of travel 
of Wheels e', brushes Gare Secured to the 
frame E orits longitudinal arms (in advance 
Of Saidl Wheels. 
Tokeep the conduit-slot Uº opel or clean, 

I attach scrapers or knives II to the arms e 
of frame E. These knives or scrapers (le 
pend into the conduit-slot and free it, o its 
sides from anyaccumulation of dirt. 

Brushes Gand scrapers II are attached to 
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both ends of frame Eto act as the carmoves 
either forwardly or backwardly. 
The lamp-circuit I of the car may be a loop 

from the motor-circuit II, as indicated in 
Fig. 3, and have a cut-out or switch i, or it 
may have its own separate traveling frame 
or connections IX, as illustrated in Fig. 1, 
which frame is constructed and arranged fo 
operation, as above described, for frame E. 
This lamp-circuit may have a switch or cut 
out, as indicated by dottedlinesi in said fig 
ure, ora high resistance i may be placed in 
the circuit around each lamp, so that When 
any of the lamps are removed from their 
holder, as shown in Fig. 2, the circuit is still 
complete, though the lamps are out of Such 
circuit. If desired, the lamp-circuit may be 
used for other than illuminating purposes. 
The provision of a separate light or lamp 

circuit having individual traveling connec 
tions With the line conductorsmakes the cur 
rent supplyfor the lights independent of that 
for the motor, and this is a practical advan 
tage in electric railroading for the reason 
that any defect either accidentally or other 
Wise happening to the motor or its traveling 
connections at night or when the lights are 
burning they still continue to burn while 
the defect in the motor or its connections is 
repaired, if capable of repair, and if not the 
light-circuit and its traveling connections ca”. 
then be used for the motor as Areas ior the 
lights by making suitable connections, and 
travel of the car continued, thereby prevent 
ing blocking of the line. 

VVhat I claim is-- 
1. The slotted conduit 3, composed of sep 

arate Vertical side piecesù, connected at in 
tervals along theirlength by inside inverted 
U-shaped transversely-arranged brackets 0', 
and correspondingly stayed by outside brack 
(ets ”, and of top bars or coversUº, ha ving e N 
terior metal facings b, and interior conduc 
tor-supports, sustantially as shown andl de 
scribed. 

2. Tle slotteci conduit 3, for the conduc 
tors ofelectric railways composed of separate 
vertical side pieces, secured together at in 
tervals along their length by transverse 
brackets l', and correspondingly stayed by 
outside brackets b, and of top bars or covers 
bº, having outside metal facings Uº, and slot 
facings bº, depending into the conduit to or 
below the conductors, substantially as shown 
and described. 

3. In an electric railway, electric conduc 
tor's each composed of two superposed metal 
plates of different degrees of hardness and the 
lharder metal plate being below the softer 
metal plate, in combination with a carhaving 
traveling brushes which haveanupward-pres 
Sull’e contact against the under or bottom sur 
face of the harder metal plate, substantially 
as shown and described. 

4. In an electric railway, conductors com 
posed of Superposed plates of coppe and iron 
or steel, the latter being beneath the former, 

in combination with a car having traveling 
brushes which have an upward-pressure con 
tact with the under side of the iron or steel 7o 
plates of the conductors, substantially as 
shown and described. 

5. An electrical conductor composed of Su 
perposed plates of copper and iron orsteel of 
segmental form in cross-section, in combina- 75 
tion with, traveling brushes contacting with 
the steel or iron plate of the conductor, sub 
stantially as shown and described. 

6. In an electric railway, the conductor C, 
mounted upon insulation bº, inclosed in a 8o 
fibrous trough or casing cº, substantially as 
shown and described. 

7. In combination with a slotted conduit 3, 
the conductors C, insulation bº, and fibrous 
troughs or casings cº, having metal facings cº, 85 
substantially as shown and described. 

8. In an electric railway a conductor con 
duit or support and a car having a separate 
frame traveling upon the conduit along with 
the carand provided with contact-brushes ar- 9o 
ranged to force in opposite directions the 
frame against the conduit and the brushes 
againstthe conductors, substantially asshown 
and described. 

9. In combination with a support or conduit 95 
B, having conductors C, of a carhaving sep 
arate roller frame or truckE, traveling along 
with the car upon the conduit or support and 
provided with contact-brushes having sup 
porting devices arranged to force in opposite Ioo 
directions, the frame against the conduit and 
the brushes against the conductors as and for 
the purpose set forth. 

10. In an electric railway the conduit 3, 
having manholes, the conductors C, broken Io5 
at said manholes and electrically connected 
by a wiref, in combination with covers hav 
ing conductor-sections C", and contact-fingers 
fº, substantially as shown and described. 

11. In combination with conduit B, and II o 
conductors C, the traveling frame E, having 
rollers or brushes supported upon springs ar 
ranged to force in opposite directions the 
brushes against the conductor and the frame 
against the conduit, substantially as shown. I 15 
and described. 

12. Theframe E, havingscrapersII, brushes 
G, and spring supporting oryielding contact 
rollers or brushes eº, substantially as shown 
and described. I 2 C) 

13. In an electric railway the combination 
of, a conduit having conductors, a carhaving 
motor or electric circuits and a frame at 
tached to ormoving with said carandhaving 
rollers for travelupon said conduit, and con- I 25 
tact-brushes having yielding or spring bear 
ings arranged to force in opposite directions 
the frame against the conduit and the brushes 
againstthe conductors, substantially asshown 
and described. 3o 

14. In an electric railway havinga conduit 
With line-circuit anda car with motor or elec 
tric circuit, a traveling frame or connection 
attached to the car, moving upon the conduit, 
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and having brushes Secured to yielding sup 
ports arranged to force in opposite directions 
the frame against the conduit and the brushes 
againstthe conductors, substantially asshown 
and described. 

15. The combination of, a railway - car, a 
pl'Opelling electric motor supported thereby, 
a contact frame or plow eXtendling into the 
slotted conduit to make connection with a 
Stationary conductor inclosed therein, anda 
supporting-truck therefor connected to the 
car adapted to ride on the Outside of the com 
duit. 

16. The combination of, a railway - car, a 
propelling electric motor supported thereby, 
a contact-plow extending into the slotted con 
(llitto make connections with a stationary 
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conductor inclosed therein and a supporting 
truck therefor, connected to the car, adapted 
tO ride on the Outside of the conduit. 

17. In an electric railway the combination 
of, a conduit with line conductors therein, of 
a car, a truck attached to the carand moving 
upon the conduit and having brusles Securecl 
to the yielding supports arranged to force in 
opposite directions the frame against the con 
duit and the brushes against the conductors. 

In testimonywhereof I affiN my signature 
in presence of two witnesses. 

VVILTLAM. SCILESINGER. 
VVitnesses: 

S. J. VAN STAVOREN, 
CIAS. E. VAN IIORN. 


