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SPECIFICATION forming part of Letters Patent No. 592,524, dated October 26, 1897. 
Application filed April 13, 1896, Serial No. 587,326. (No model.) Patented in Switzerland March 24, 1896, No. 11,980; in 

Belgium April 15, 1896, No. 120,534; in Italy May 11, 1896, LXXX, 447; in Spain May 29, 1896, No. 24/311 in France 
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September 30, 1896, No. 5,856; in Germany November 9, 1896, No. 90,226 in England December i2, 1896, No. 6,481 
and in Denmark December 31, 1896, No,906, 

To all thon, it idly concern: 
Be it known that I, AUGUSTE MÉGROZ, a 

citizen of Switzerland, residing at Buda-Pesth, 
in the Kingdom of Hungary, in the Empire of 
Austria-Hungary, have invented certain new 
and useful Improvements in Apparatus for 
Supplying Current to Electrically-Propelled 
Vehicles, (for which patents have been ob 
tained in the following countries, to wit: Hun 
gary, No. 5,856, dated September 30, 1896; 
Austria, No. 46/2,950, dated July 21, 1896; 
Germany, No. 90,226, dated November 9, 
1896; Switzerland, No. 11,980, dated March 
24, 1896; France, No. 255,052, dated July 3, 
1896; Belgium, No. 120,534, dated April 15, 
1896; Italy, LXXX, 447, dated May 11, 1896; 
Spain, No. 24/311, dated May 29, 1896; Eng 
land, No. 6,4S1, dated December 12, 1896; 
Sweden, No. 8,086, dated July 8, 1896, and 
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Denmark, No. 906, dated December 31, 1896;) 
and I do hereby declare the following to be a 
full, clear, and exact description of the inven 
tion, such as will enable others skilled in the 
art to which it appertains to make and use the 
Same, reference being had to the accompany 
ing drawings, and to letters of reference 
marked thereon, which form a part of this 
specification. 
This invention relates to apparatus for sup 

plying electricity from the underground con 
ductors of electric railways and tramways to 
the motors of vehicles to be electrically pro 
pelled thereola. According thereto the sup 
ply of electricity is effected through contact 
making devices distributed along the track 
and each of which comprises a rotary contact 
arm which in its normal position is without 
current and situated below the level of the 
road, but which on the approach of a motor 
vehicle is caused by the mechanical action of 
the latter to turn its current-giving end up 
above the level of the road and is simultane 
ously placed in electrical connection with the 
underground conductor. Each vehicle car 
ries a collecting device comprising two metal 
strips stretched parallel to each other and 
adapted to engage with the projecting end of 
each contact-arm, and thus facilitates the 

transmission of the working current to the 
motor of the vehicle. As soon as the vehicle 
has left a contact device of this kind the 
contact-arm is turned down again into its ini 
tial position and is at the same time placed 
out of conductive connection with the under 
ground conductor. The contact devices are 
distributed along the track at intervals of 
distance such that a device situated at the 
front of a vehicle is placed in operation be 
fore the collecting-strips of the vehicle have 
left the contact device at the rear thereof. 
The accompanying drawings illustrate an 

arrangement of current-supply apparatus in 
accordance with this invention. 

Figure 1 shows diagrammatically a verti 
cal Section of the track and a motor-vehicle 
situate thereon. Fig. 2 is a plan correspond 
ing thereto; and Fig. 3 is a view similar to 
Fig. 2, showing a motor-vehicle located on a 
curved portion of track. Fig. 4 represents a 
contact device, partly in vertical section and 
partly in elevation. Fig. 5 is a plan of its 
switch, the cover being removed; and Fig. 6 
is a partial plan of the contact device with 
out its switch. Fig. 7 shows a front eleva 
tion through a contact device and one of its 
supports, the device shown being one of those 
employed at curved portions of the track. 
Fig. 8 is a partial under side view of the con 
tact device shown in Fig. 7, and Fig. 9 is a 
section on the line at ac of Fig. 7. Figs. 10 
and 11 illustrate in cross-section and plan, 
respectively, details of the collecting device. 
Figs. 1, 2, and 3 are to a smaller scale than 
the remaining figures. - 

Below the track, composed of double rails 
C, a, there are mounted at suitable distances 
apart horizontal shafts a', each of which car 
ries a contact device comprising a case A, 
provided with a switch contained within a 
box B. On the shaft C' there are fixed bent 
arms c and d, Figs. 1, 2, and 3, which are 
each located between two rails at a, consti 
tuting a pair, and point in opposite directions. 
As soon as a motor-vehicle has come suitably 
near to the contact device the arm c is turned 
downward by the action of the switching-in 
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roller C, which is carried by an arm C of the 
motor-vehicle, so as to move along in the 
space between the right-hand pair of rails Cl, 
Ct, Figs. 2 and 3, and is constantly pressed 
downward by a spring c', Fig. 1. This turn 
ing downward of the arm C causes an arm e 
of the case A to turn upward and effect the 
transmission of the current. Similarly the 
bent arm d of the shaft ca' is adapted to be 
operated by a switching-off roller D, which 
is carried at the rear of the vehicle by an arm 
D', is pressed down by a spring d", Fig. 1, and 
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runs between the left-hand pair of rails C. a, 
Figs. 2 and 3, the result of this operation of 
the arm d being to turn the arme of the con 
tact device down again into its normal posi 
tion. 

Just before the vehicle reaches a contact 
device the right-hand forward switching-in 
roller C turns the arm e upward, so that its 
knife-edge-shaped end e' enters the space be 
tween a pair of metallic collecting-strips ff, 
stretched parallel to each other on the under 
side of the Vehicle, and thus transmits the 
current thereto. The strips if f slide along 
the end e', which on passing out of the space 
between the said strips is turned down, to 
gether with the arm e, by the action of the 
left-hand rear switching-off roller D. 
The switch of each contact device comprises 

a closed box B, Figs. 4 and 5, which is fixed 
on the case A, Figs. 4 and 5, carrying the con 
tact-arm e, so as to move With this arm e. 
Inside the box there are arranged two vessels 
g' and g, which communicate with each other 
by means of a pipeg. These vessels, which 
are made of conducting material and are in 
sulated from the Walls of the box B, contain 
a certain amount of mercury. The vesselg 
is connected to the main conductor H, Fig. 1, 
by means of a screwed-on coverg and an in 
sulated conductor h, which passes through a 
hole h", Fig. 5, in the wall of the box B and 
also through a hole in the lower pin h of the 
case A. The cover g of the receptacle g' 
consists of non-conducting material and car 
ries a contact-pin , which projects into the 
vessel g and is connected by means of a 
clamp i' to an insulated conductori. The 
conductorf passes through a holef", Fig. 5, 
in the wall of the box B to the outside there 
of and connects the contact-pin with an in 
sulated rodi, which is situated in the case 
A and is screwed to the contact-arm e. The 
arm e is surrounded with insulating material 
and carries at its upwardly-bent end the con 
tact-knife e' already referred to. 
The case A is pivoted by its journals c' lic' 

in plates he k, bolted at both sides to the cor 
responding shaft a', which consists of two 
symmetrical pieces and carries the arms c 
and d. The plates k are provided with curved 
slots ki, Fig. 6, through which the conductors 
handi are passed. 
As will be seen from the foregoing descrip 

tion, each contact-arm e, together with the 
corresponding case A and the switch-box B, 

is mounted in such a manner as to rotate with 
the shaft a' and at the same time to rotate 
sidewise about the axis of the journals c'. 
The shaft C is mounted at both ends below 

the rails a, in bearings C, as shown in Figs. 
7 and 9, and carries studs a, which, in Com 
bination with studs a, fixed on one of the cor 
responding rails a, serve to limit the rotation 
of the shaft a' in each direction. 
When the device is in the position shown 

in Fig. 4, the vessel g is full of mercury, 
whereas the vessel g' is empty, so that there 
is no electrical connection between the vessel 
g' and the contact-stud i? but an electrical 
connection is established between these parts 
so soon as the arm e is rocked upward into 
the operative position indicated by dotted 
lines in Fig. 4, the mercury flowing quickly 
into the vessel g’ and filling the same. The 
electric current now flows through the con 
ductor h, the two vessels g' and g, also the 
connecting-pipeg, and the mercury contained 
therein to the contact-pin i, and thence by 
the conductori, the rodi, and the arm e to 
the contact-knife e', whence it is taken by the 
two collecting-strips f, and passes to the motor 
On the vehicle. 
The contact-strips f, which are preferably 

of steel, extend along the vehicle and are held 
and guided at both ends by head-pieces F, 
Figs. 2, 3, 10, and 11. Each of these head 
pieces F is carried by a vertical insulated 
shaft f', which is rotatably mounted in a 
guide-rod f', fixed to the frame of the vehi 
cle, and is connected to the switch of the ve 
hicle-motor. 
Each head-piece F carries two guide-pulleys 

l, around which the collecting - strips f are 
passed, and also two curved guide-bars l, over 
whose mutually-facing surfaces the strips are 
passed, so as to be kept taut at a small dis 
tance from each other. Rollers l, Fig. 11, 
prevent the strips from leaving the guide-pull 
leys l. The outer ends of each of the collect 
ing-strips fare connected together by means 
of a wire rope in, in which a spring in', Figs. 
1, 2, 3, and 11, is inserted for the purpose of 
keeping the Strip f always taut and of en 
abling it to yield more readily to side pres 
Se. 

It will be obvious that special arrange 
ments are necessary to keep the current-sup 
plying apparatus in proper action when a ve 
hicle is moving along curved portions of the 
track. Now as the sliding contact-knife e' is 
always normally situated at the central plane 
of the line of rails, the head-pieces F, that 
carry the collecting-strips f, must be guided 
by means of their axles f' in such a manner 
that the knife e' can enter between the strips 
f. For this purpose the front guide-rod f', 
Figs. 2 and 3, is connected by means of a 
link f with the arm C', which is pivoted to 
the vehicle-frame and carries the switching 
in roller C, the arrangement being such as 
to constitute a parallel motion, so that the 
guide-rod f is always held parallel to the 
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arm C'. Similarly the arm D', carrying the 
switching-out roller D, is also connected to 
the rear guide-rod f°. Furthermore, since 
the strips fare stretched straight, it is nec 
essary, as will be clear from Fig. 3, that the 
knife e', with the arm e and the switch-box 
B, shall be able to turn laterally, as other 
wise the strips if would be torn. This turn 
ing can take place, since the arm e, together 
with the case A, is mounted in the way here 
in before described, so that it can partly ro 
tate about the approximately vertical axis of 
the journals k", and the cast plate G, Fig. 3, 
fixed over and covering the contact appara 
tus, is provided with a curved slot G", that 
extends toward the center of curvature of 
the curved portion of the track and in which 
the knife e' or the adjacent end of the arm 
e can move. Finally, it is further necessary 
that the laterally - deflected arm e and to 
gether with it the whole device shall be auto 
matically brought back to its normal posi 
tion in the middle of the track. For this pur 
pose there is fastened to the lower pin h° of 
the case A, Figs. 7 and 8, an arm in, arranged 
parallel to the arm e, and against opposite 
sides of which there are pressed by springs 
n' arms n°, which are rotatable on bolts n, 
fastened to the lower plate le. Each of the 
springs n is fastened by one end to the cor 
respolading bolt in and by the other to the 
adjacent part of the corresponding arm n°. 
As will be obvious, the apparatus herein 

before described may be yariously modified 
without departing from the essential features 
of the invention. Thus any other suitable 
conducting liquid may be used in lieu of 
mercury, and instead of permanently con 
necting the vessels g' and g to the under 
ground conductor Hand the pin to the arm 
e the arrangement may be reversed, the ves 
sels g’ and g being permanently connected 
to the arm e and the pin i to the conductor H. 
Current - Supply apparatus according to 

this invention can be employed both for par 
allel and series working. 

claim- - 

1. In electric railways, a single insulated 
main conductor, rocking feeders arranged at 
suitable distances apart, conductive connec 
tions between said feeders and conductor, and 
circuit-closers interposed in said connections 
and provided each with a stationary and a 
gravitating contact, said circuit-closers car 
ried and rocked by their respective feeders 
to close and interrupt the feeder-circuit; in 
combination with a traveling current-col 
lector adapted to take current from said feed 
ers, and appliances independent of and trav 
eling with the collector, operating to rock the 
Successive feedlers to move the same alter 
nately into and out of contact with the col 
lector and thereby alternately close and in 
terrupt the feeder-circuit, for the purpose 
set forth. 

2. In electric railways, a track, an under 

slots proximate to the track-rails and with 
openings from distance. to distance on a line 
parallel with but intermediate of said slots, 
a main conductor extending along said con 
duit, rocking feeders adapted to be projected 
through the conduit-openings, arms extend 
ing from the feeders in opposite directions 
and lying within the conduit-slots, a conduct 
ive connection between the feeders and main 
conductor and circuit-closers, carried by said 
feeders, interposed in said connections and 
comprising stationary contacts and a gravi 
tating contact coöperating therewith, the nor 
mal relation of said contacts being such as to 
interrupt the electrical connection between 
a feeder and the main conductor, in combina 
tion with a current-collector traveling along 
the central slot of the conduit and rollers at 
suitable distances apart and traveling with 
the current-collector along the conduit-slots, 
said rollers adapted to impinge upon the 
feeder-alms and rock the feeders first in One 
direction and then in another whereby a 
feeder is moved alternately into and out of 
contact with the current-collector and the 
electrical connection between the collector 
and feeder alternately made and broken for 
the purpose set forth. 

3. In electric railways, a track, an under 
ground conduit provided with two parallel 
slots proximate to the track-rails and with 
Openings from distance to distance on a line 
parallel with but intermediate of said slots, 
a main conductor extending along said con 
duit, rocking feeders adapted to be projected 
through the conduit-openings, arms extend 
ing from the feeders in opposite directions 
and lying within the conduit-slots, a conduct 
ive connection between the feeders and main 
conductor, and circuit-closers carried by said 
feeders, interposed in said connection and 
comprising stationary contacts and a gravi 
tating contact coöperating therewith, the nor 
mal relation of said contacts being such as to 
interrupt the electrical connection between 
a feeder and the main conductor, in combina 
tion with a current-collector traveling along 
the central slot of the conduit, rollers at suit 
able distances apart and traveling with the 
current-collector along the conduit-slots, said 
rollers adapted to impinge upon the feeder 
arms and rock the feeders first in one direc 
tion and then in another whereby a feeder is 
moved alternately into and out of contact with 
the current-collector and the electrical con 
nection between the collector and feeder al 
ternately made and broken and means for 
limiting the rocking movements of the feed 
ers for the purpose set forth. 

4. In electric railways, a single insulated 
main conductor, rocking feeders arranged at 
suitable distances apart, conductive connec 
tions between the feeders and main conductor, 
and circuit-closers interposed in said connec 
tion and provided each with a stationary and 
a gravitating contact, Said circuit-closers car 

ground conduit provided with two parallel ried and rocked by their respective feeders to 
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close and interrupt the feeder-circuit; in com- arms successively to rock the feedler and move 
bination with a traveling current-collector 
adapted to take current from the feeders, ap 
pliances independent of and traveling with 
said collector, adapted to rock the successive 
feeders alternately into and out of contact 
with said collector and thereby alternately 
close and interrupt the feeder- circuit, and 
means for maintaining such contact when the 
collector is traveling over a curve, for the pur 
pose set forth. 

5. In electric railways, an underground con 
duit, a main conductor extending centrally 
along the same, rocking feeders in said con 
duit at suitable distances apart and adapted 
to be projected above the surface of the road 
bed, conductive connection between the feed 
ers and main conductor, and switches oper 
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atting automatically to make and break the 
circuit when said feeders are rocked in one 
or the other direction, in combination with a 
traveling current-collector adapted to swing 
laterally, and appliances connected and trav 
eling with said collector and controlling the 
swinging movements thereof, said appliances 
operating to rock the feeders in opposite di 
rections to alternately make and break the 
main-line circuit, substantially as and for the 
purpose set forth. 

6. In electric railways the combination with 
a main conductor, a feeder comprising a con 
tact-arm arranged to rock in fixed bearings 
and provided on opposite sides with actuat 
ing-arms extending in Opposite directions par 
allel with the track, a conductive connection 
between the feeder and the main conductor 
and a switch carried by the feeder and com 
prising stationary contacts and a gravitating 
contact as mercury, coöperating there with, 
said switch interposed in the aforesaid con 
ductive connection, of a traveling current 
collector comprising a slotted conductor and 
appliances traveling with said collector and 
operating on the feeder-actuating arms suc 
cessively to rock the contact-arm of such 
feeder in opposite directions, to alternately 
move the feeder contact-arm into and out of 
the slot of the collector and to move the gravi 
tating switch-contact to alternately make and 
break the electrical connection between the 
feeder and main conductor substantially as 
and for the purpose set forth. 

7. In electric railways the combination with 
a main conductor, a feeder comprising a con 
tact-arm adapted to rock on horizontal and 
vertical axes and provided on opposite sides 
with an actuating-arm extending in opposite 
directions parallel with the track, a conduct 
ive connection between the feeder and main 
conductor and a switch carried by the feeder, 
comprising stationary contacts and a gravi 
tating contact coöperating there with, said 
switch interposed in the aforesaid conductive 
connection, of a traveling current-collector 
comprising two spaced conductive flexible 
strips and appliances traveling with said col 
lector and operating on the feeder-actuating 

its contact-arm alternately into and out of 
contact with said flexible collecting- strips 
and to move the gravitating switch-contact 
to alternately make and break the electrical 
connection between the feeder and main con 
ductor substantially as and for the purpose 
set forth. 

8. In electric railways the combination with 
a main conductor, a feeder comprising a con 
tact-arm adapted to rock on horizontal and 
vertical axes and provided on opposite sides 
With an actuating-arm extending in opposite 
directions parallel with the track, a conduct 
ive connection between the feeder and main 
conductor and a switch carried by the feeder, 
comprising stationary contacts and a gravi 
tating contact coöperating thereWith, said 
switch interposed in the aforesaid conductive 
connection, of a traveling current-collector 
comprising two spaced conductive flexible 
strips, appliances traveling with said collector 
and operating on the feeder-actuating arms 
successively to rock the feeder and move its 
contact-arm alternately into and out of con 
tact with said flexible collector-strips, and to 
move the gravitating switch-contact to alter 
nately make and break the electrical connec 
tion between the feeder and main conductor 
and a tension device for maintaining the afore 
said flexible strips of the current-collector at 
a proper tension, Substantially as and for the 
purpose set forth. 

9. In electric railways, the combination with 
a main conductor, a feeder comprising a con 
tact-arm adapted to rock on horizontal and 
vertical axes and provided on opposite sides 
with an actuating-arm extending in opposite 
directions parallel with the track, a conduct 
ive connection between the feeder and main 
conductor and a switch carried by the feeder, 
comprising stationary contacts and a gravi 
tating contact coöperating there with, said 
switch interposed in the aforesaid conductive 
connection, of a traveling current-collector 
comprising two spaced conductive flexible 
strips, yielding appliances traveling with said 
collector and operating on the feeder-actuat 
ing arms successively to rock the feeder and 
move its contact-arm alternately into and Out 
of contact with said flexible collector-strips 
and to move the gravitating switch-contact 
to alternately make and break the electrical 
connection between the feeder and the main 
conductor, substantially as and for the pur 
pose set forth. 

0. The combination with the main conduc 
tor H of a feeder comprising a contact-arm 
adapted to rock on horizontal axes and a 
switch carried by the feeder, comprising a 
casing or housing, two conductive cupsg'g 
therein and in communication with each other 
through a conductive duct, said parts con 
taining a suitable quantity of mercury and 
said cups arranged relatively to the contact 
arm as to cause the mercury to recede from 
one cup g' when the arm is in a downwardly 
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inclined position, a contact in, but insulated 
from said cup f', a conductive connection be 
tween said contact and the contact-arm of the 
feeder and a contact electrically connected 
with cup g and with the main conductor sub 
stantially as and for the purpose set forth. 

11. The combination with the main conduc 
tor H of a feeder comprising a contact-arm 
adapted to rock on horizontal and vertical 
axes and a switch carried by the feeder, com 
prising two conductive cupsg'gin communi 
cation with each other through a conductive 
duct said parts containing a suitable quan 
tity of mercury and said cups arranged rela 
tively to the contact-arm as to cause the mer 
cury to recede from one cup g' when the arm 
is in a downwardly-inclined position, a con 
tact in, but insulated from said cupg', a con 
ductive connection between said contact and 
the contact-arm of the feeder, and a contact 
electrically connected with the cup g and 
with the main conductor substantially as and 
for the purpose set forth. 

12. The combination with a motor-car and a 
current-collector comprising two flexible par 
allel conductive strips or bands, means for 
holding such at a suitable distance apart, and 
a tension device consisting of rods connected 
with the opposite ends of the saidbands, and 
springs connecting one end of said rods to 
gether; of a feeder of electricity adapted to 
be moved between and in contact with said 
bands, substantially as and for the purpose 
set forth. 

13. The combination with a motor-car and a 
current-collector consisting of two flexible 
conductive bands, carriers at each end of the 
bands, roller's on said carriers over which the 
bands pass, curved converging guides on said 
carriers for guiding the bands and holding 
the same at a Suitable distance apart, tension 
devices for maintaining the bands at a suitable 
tension, and Supporting-rods pivotally con 
nected with the car and with the roller-car 
riers; of current-feeders adapted to be suc 
cessively moved between the bands as the car 
travels along, substantially as and for the 
purpose set forth. 

14. The combination with a motor-car, of 
an arm. On each side pivotally connected with 
the car, Said arms extending in opposite direc 
tions, a roller at the free end of each arm and 
a current-collector comprising two flexible 
parallel conductive strips or bands arranged 
centrally of the car on its under side, carriers 
for the opposite ends of said bands, support 
ing-rods pivotally connected with said car 
riers, and link connection between said rods 
and the roller-carrying arms to give a parallel 
motion; of suitably-spaced rocking feeders 
On a line with the Space between the conduct 
ive bands, each of said feeders provided on 
opposite sides With an actuating-arm, said 
arms lying in opposite directions in the path 
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of the aforesaid rollers whereby said feeders - 
are successively rocked in opposite directions 
and alternately moved into and Out of con 
tact with the aforesaid bands, substantially 
as and for the purpose set forth. 

15. The combination with the motor-car, 
two carriers F, the rollers ll, the guides 
connected with and arranged on the carriers 
as described, the spindlesf' and supporting 
swinging rods.fpivotally connected with but 
insulated from said spindles; of the bands f 
f passing between said rollers l l and over 
said guides l', and a spring connection be 
tween the free ends of the respective bands, 
substantially as and for the purpose set forth. 

16. The combination with a main conductor, 
a casing A, the insulated conductive rod f* 
therein, the insulated feeder or contact-arm 
e electrically connected with rodj and pro 
vided at its outer end with a bare contact, a 
carrier for and in which said casingis adapted 
to rock on horizontal axes; of a SWitch, con 
sisting of an inclosing casing secured to the 
casing A, two conductive cups, gg, a like 
tubular connection, connecting said cups and 
lying in a plane parallel with the aforesaid 
feeder-arm, an insulated contact eXtending 
into the cup g', electrically connected with 
the rod i°, and a conductive connection be 
tween cup g and the aforesaid main conduc 
tor, substantially as and for the purpose Set 
forth. 

17. The combination with the casing A pro 
vided with vertical journals and with an arm 
in secured to one of said journals; of a carrier 
for said casing adapted to rock on horizontal 
axes and provided with bearings for the ver 
tical journals of said casing, and the Spring 
actuated arms n° pivoted to the carrier and 
held in perpetual contact with the aforesaid 
arm in, substantially as and for the purpose 
set forth. 

18. In an underground electric road, the 
combination with a curved section thereof, 
an underground conduit, a main conductor 
therein and a plate G provided with a T 
shaped slot G', the stem of which is curved; 
of a feeder within the conduit comprising a 
feeder or contact-arm arranged to rock on 
horizontal and Vertical axes, and to be pro 
jected through the slot in said plate; of a 
slotted traveling current-collector adapted to 
rock in a horizontal plane, and actuating de 
vices traveling with the collector, arranged to 
rock the feeder successively in opposite di 
rections and move the same into and out of 
the collector-slot, substantially as and for the 
purpose Set forth. 

In testimony whereof I affix my signature 
in presence of two witnesses. aw 

AUGUSTE MEGROZ, 
Witnesses: 

MAURECE BLACK, 
S. WILLIAM ORTON. 
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