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To all whom it may concern: ' 
Be it known that I, THEODORE WARNEY, a 

-Éitizen of the United States, and a resident 
of Pittsburg, in the county of Allegheny and 

5 State of Pennsylvania, have invented a new 
and useful Improvement in Trolleys for. 
Electric Vehicles, of which the following is 
a specification. . . . . 
My invention relates to trolleys for elec 

10 trically propelled vehicles, and it has for its 
object to provide a device of this character 
which shall be specially adapted to transmit 
electric power at relatively high voltages 
from a stationary line conductor to a vehicle 

15 operating at a high speed. . . . . . . . 
Trolleys having sliding or bow contact 

members have been found preferable to other 
types for high speed service, particularly 
where large amounts of electric power are 

20 transmitted at high voltages from a supply 
line through a single contact member. The 
contact devices of these trolleys have been 
usually held in engagement with the trolle 
line conductor, by springs or by other suit 

25 able mechanical means, but, on account of 
the inertia of the moving parts, which are 
in contact with the line conductor and the 
unavoidable irregularities in the suspension 

30 contact have sometimes occurred that de 
structive electric arcs were produced. According to my present invention, I pro 
vide an improved contact member the parts 
of which are relatively light and are so ar 

35 ranged as to be capable of independent con 
tact with the supply line conductor and 
thereby minimize the tendency for the en 
gaging parts to be separated on account of 
the aforesaid variations in the supply line 

40 conductor. . 
Figures 1, 2, and 3 of the. accompanying 

drawings are, respectively, a side elevation, 
an end elevation with certain of the parts 
broken away and a plan view of a portion 

45 of a trolley having a contact member con 
structed in accordance with my invention. 
Figs.-4 and 5 are views similar to Figs... 1 
and 3 which show a modified form of contact 
member, having some of the features set 

50 forth in my copending application, Serial 
No. 366,499, the auxiliary contact shoes be 
ing constructed in accordance with my pres 
ent invention. Fig. 6 is a sectional view on a - O 

the manner above indicated, the tendency the line VI-VI of Fig. 5. 

of the said conductor, such interruptions of and the outer ends of which are carried in 

upper extremity 

Referring to the drawings, with special 55 
reference to Figs. 1, 2, and 3, the device here 
illustrated comprises a pantograph or lazy 
tongs supporting structure 1 which is illus 
trative of any suitable means for supporting 
the contact members and is preferably con- 460 
structed in accordance with Patent No. 
879,267, granted to the Westinghouse Elec; 
tric & Manufacturing Company, upon an 
application filed by Ray P. Jackson, and a 
contact member 2 comprising a plurality of 65 
independent resilient. sections. ... " 
The pantograph supporting frame 1 is 

provided with a cross-rod or shaft 3 at its 
upon which end castings 4 

(only one of EE is shown) are rotatably bly 70 
secured. The end castings are similar to 
each other and are provided with horn or 
guide projections 5 which serve the usual 
purpose of preventing the ends of the coil 
tact member from catching over the line 
conductor at the junction of two or more 
lines. The castings 4 are further provided 
with cross-rods or shafts 6 which are fixed 
to the walls of the casting near their ends 
so as to prevent rotation and to serve to 
support a plurality of spiral springs 7 the 
inner ends of which are secured to the rods 

80 

wardly and upwardly, those on opposite . 
ends of the assembled contact member being 85 
joined by resilient contact strips 8. The 
spiral springs are preferably made of steel 
strap and are spaced apart on the cross-rods 
so that the contact strips 8 are independ 
ently movable. The upper surfaces of the 90 
contact strips are kept substantially in a 
horizontal plane by springs 9 which con 
nect the sides of the casting 4 with suitable 
points below it on the pantograph frame 1. . 
The contact strips 8 are preferably con-95 
structed of galvanized steel ribbon or other 
suitable material which produces: a mini 
mum amount of friction with the trolley 
conductor. The strips or ribbons 8 are pro 
vided with notches 10 near their extremities 
and the ends of the spiral springs are 
bifurcated and bent to form hooks 11 to 
engage said notches. Any suitable means 
maybe employed for securing these parts 
together, in lieu of that illustrated in the 

100 

05 drawings. 
By constructing the contact member in 



for the device to become entirely separated 
from the supply conductor, during its nor 
mal operation is entire v. . . . . . . . 

following reasons: first the contact member, 
as a whole, is relatively light, so that its 
inertia is small; second each contact strip is resiliently supported by independent 
spiral'springs so that a nu 
ent contact devices a 

10, and the possibility of 
these members from one time is Yery remote; third, the contact 

rface of the EP ts, curve contour. 

gapplication:S 3. Arisigolongitudin 
being providedi 

liary contact memb 
25 strips 8 illustrated...i 

sl 
4, simil 
s. 1, 2, at 

disposed. These auxiliary contact 
are supported at a slight distance abov 

... the plane of the main contact shoe. 12 
, they are not in contact with the supplyilir 
.30 conductor and are intended to followth 

variations and irregularities in th 
when the main shoei w e 
from it by reaso 

.. flexibility. , 
35 My inventioni 

the number 
of the flexi composed a 

I claim as 
1. A cont comprising 

ity of flexibl 
45 means for supporting, 

in the same pline under tension. . . . . . 
2. A trolley for electric vehicles compris 

ing a supporting structure, a plurality of 

bbon of which the 
laterial. : it, ; : 
tention: . . . . 

40 

pporting structure, a plural 

flexible conducting strips, and spiral springs. 
and the strips. . . . . ; 

50 interposed between the supporting structure . . . 
3. A trolley for electric vehicles compris: 

ing a supporting structure and a plurality of 
ps disposed parallel to resilient contact strips 

voided for the 

mber of independ 
virtually provided: 
eparation of all of 5 . 
eline conductor at a supporting structure comprising a rod or 65 

bar, end, frames rotatably mounted near the 
strips or ribbons are themselves flexible, so ... that they engage, a relatively, large portion. 

5.of the . . . ply conductor by 

and 6, the on act i 

on is, of course, not restricted 
to the specific structure shown in the draw: 
ings, and it will be readily understood that 

act units and the width: 
e cesses, of auxiliary contact members each of 

which comprises a flexible conducting strip. 
. . . . . or ribbon, and spiral springs for placing the 95 

ber: for electric vehicles. 

under tension. . . . . 

amovable supporting structure, a plurality 
of strips or ribbons of conducting material 

d springs to which the ends of . an 
re attached and by which they said, S; ... * iliently supported. 

contact shoe for trolleys comprising 

extremities of the bar, and a plurality of 
flexible contact strips supported by and 
stretched between the end frames. 

pporting structure having a rod or 
rend frames rotatably mounted 
extremities of the bar, a plurality . 

... . econtact strips, and spiral springs 
interposed betwee 

s of thes 
ension 

ps for placing said strips un 
the same plane. . . . . . . . 

trolley for electric vehicles compris 
supporting structure, a main shoe con 

iprising flexible contact strips disposed 
Stantially parallel to said main member, 

rolley for electric vehicles: compris 
ain contact shoe and a plurality of 

inder tension in a plane substantially paral 
lel to the plane of the main contact shoe. 

a main contact shoe having longitudinal re: 

ribbon under tension, said strips or ribbons being disposed in a plane parallel to and 
inducting strips, and resilient 

the strips substantially 
Islightly removed from the plane of the main 
contact shoe and directly over its longitudi 
nal recesses. . . . . . . . . . . . . 
In testimony whereof, I have hereunto 

subscribed my name this 21st day of Sept. 
1908. . . . . . . . . . 

THEODORE WARNEY. 
... Witnesses. . . . . . 

WILLIAMSCHOAKE, 
iRNEY HENEs. 

each other and in the same horizontal plane 55 
4. A contact shoe for trolleys comprising 

disposed in side-by-side relation upon said 60 
: structure 

trolley for electric vehicles compris- 70. 

en the end frames and the 75 

member and auxiliary contact members 80 

- - - - contact members each of which 85. ; : 
omprises a flexible contact strip or ribbon, ... . . 
and resilient means for holding the strips . . . 

3. 9. In a trolley for electric vehicles, the 90. s .. 
combination with a supporting structure and 
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