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Beit known that I, ELMER. E. GRANGER, a 
citizen of the United States, of Chicago, in 
the county of Cook and State of Illinois, have 
invented certain new and useful Improve 
ments in Electric-Railway Conduits; and I 
do hereby declare that the following is a full, 
clear, and exact description thereof, refer 
ence being had to the accompanying draw 
ings, and to the letters of reference marked 
thereon, which form a part of this specifica 
tion. 

This invention relates to improvements in 
electric railways and refers more specifically 
to an improved conduit for electric railways 
and electrical transmission devices therefor 
of that class in which the conduit is prefer 
ably sealed and the working circuit is closed 
from the conductor or conductors in the con 
duit to the motor of an overhead car through 
suitable contacts in the wall of the conduit 
which coöperate with collecting devices or 
shoes carried by the car to close the motor 
circuit. - 

The invention consists in the matters here 
inafter set forth and more particularly point 
ed out in the appended claims. 
Among the objects of my inventionis to pro 

vide a conduit of this type and the electrical 
equipment therefor which shall produce a cer 
tain and reliable electrical connection between 
the conductor or conductors within the con 
duit and the motor on the car, and operating 
in such manner that only the electrical trans 
mitting devices in that part of the conduit 
immediately beneath the car are included in 
the closed Working circuit and thereby avoid 
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ing danger of exposed street contacts tending 
to endanger life; and to provide an improved 
construction for closing the working circuit 
so arranged as to insure a positive and 
prompt closing and breaking of the several 
sections of the transmitting devices. 

Other objects of the invention will appear 
from the following description and the claims 
appended hereto.. 
I have shown in the drawings herein a 

practical embodiment of my invention, but 
it will be understood that the construction 
may be widely varied within the limits of the 
invention. - 

In said drawings:-Figure 1 is alongitudi 
nal sectional view embodying my invention, 
showing an overhead car. Fig. 2 is a plan 
view of the exposed surface of the conduit 
through which the working circuit is closed 

to the motor, showing in dottedlines certain 
of the electrical connections. Fig. 3 is a 
transverse, vertical section of a portion of the 
railway tracks and the relation of my lim 
proved conduit to the rails thereof. Fig. 4 
is an enlarged, transverse, vertical section of 
the closed conduit. Fig. 5 is a view, dia 
grammatic in its nature, illustrating the rela 
tion of the safety switches to the circuits in 
the conduit through which the working cir 
cuit is closed. Fig. 6 is a fragmentary longi 
tudinal view of the conduit illustrating the 
normal or inoperative position of one of the 
safety switches. Fig. 7 is a similar view 
illustrating the switch in position to close the 
circuit. Fig. 8 is a perspective view of said 
switch. Fig. 9 is a perspective view of a 
portion of one of the connectors, showing 
means for maintaining proper tension on said 
connectors. Fig. 10 is a perspective view 
illustrating magnetic bars located in the top 
of the conduit and constituting pole exten 
sions of the magnet on the car. Fig. 11 is a 
transverse vertical section of the conduit, 
showing a slightly modified form of the 
safety switch. Fig.12 is a transverse sec 
tion of a connector illustrating a still further 
modified form of the safety switch. Fig. 13 
is a fragmentary plan view, diagrammatic in 
its nature, of the form of switch shown in 
Fig. 12, together with the part which coöp 
erates there with. Fig. 14 is a diagrammatic 
view illustrating the manner in which the 
switch terminals engage the contact studs in 
the conduit wall. 
As shown in said drawings, A designates a 

portion of the car or vehicle, which carries a 
magnet B which in this instance, operates 
the electrical transmitting mechanism with 
in the conduit, and provided with suitable 
electric motors A. The car is also provided 
with collectors or shoes AA supported from 
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the car by spring rods. A which transmit the , 
current from the conduit contacts to the mo 
tor. C designates, as a whole, the closed 
conduit located between the rails of the car 
and track, and D Dº the feed and return con 
ductors, respectively, contained within the 
conduit. El E1 designate magnetic, undula 
tory connectors adapted to be raised in an 
undulatory motion by the magnet on the car, 
or magnets otherwise Suitably placed, when 
the car passes thereover, both to operate the 
safety switches hereinafter described, and to 
constitute a portion of the conductor of the 
working circuit. FF designate a plurality 

100 

105 

10 



1.0 

5 

20 

25 

30 

40 

45 

55 

60 

65 

conduit. 

2 

of separated contact pieces which extend 
through the upper wall of the conduit, as 
herein shown, and are exposed outside of the 
conduit for contact with said collectors A* on 
the car, and through which the current is 
transmitted from the electrical devices in the 
conduit through to the motor on the car. 
The conduit consists, as herein shown, of a 

bottom Wall c, side Walls c c' made of chan 
nel cross-section, as herein shown, and a top 
wall c, said top and bottom walls being suit 
ably secured to the flanges of the side walls 
by bolts. Packing strips c are interposed 
between said side, top and bottom walls for 
the purpose of Sealing the conduits against 
the entrance of water. The top wall of the 
conduit may be, and preferably is, made of 
wood or other insulating material. Metallic 
protecting strips C extend longitudinally, at 
each side of the top wall of the conduit and 
are secured thereto by bolts. Said top wall 
is suitably perforated for the extension 
therethrough of the shanks f of the contacts 
F, which latter are shown as elongated on 
the street in the direction of the length of the 

The said contact pieces are fas 
tened in place by nuts f and are surrounded 
at their lower ends by insulating bushings or 
washers f*. The space between the side 
rails or strips C may be filled with a layer of 
asphalt or other insulating material G and 
the outer ends of the contact pieces F, which 
are embedded in said insulating layer, will 
preferably project slightly above the surface 
thereof to afford proper engagement thereby 
of the shoes or brushes A*. The feed and re 
turn conductors DD are shown as located in 
elongated passages formed partially in up 
per and partially in lower strips cc, made of 
wood or other insulating material, whereby 
said conductors are insulated from each 
other and from the transmitting mechanism 
within the conduit. The conduit is divided 
into laterally separated chambers by a cen 
tral partition cº, and the Sidewalls of the con 
duit are lined with insulating strips or boards 
c". The arrangement herein shown is pro 
vided for a system wherein both the feed and 
return wires are located within the conduit. 
The invention is, however, applicable to sys 
tems wherein the current is returned through 
a conductor Outside the conduit, as one of 
the track rails. 

In the construction under consideration, 
but a single row of contact piecec F are em 
ployed and the flexible, undulatory connec 
tors E E do not contact directly with said 
contact-pieces F. The working circuit is 
closed through said single row of contacts F 
by the following devices: The conduit is pro 
vided in its top wall, on each side of the cen 
tral line of the contact pieces F, with two 
rows of contact pieces H H having the form 
of studs located vertically above and adapted 
for contact with said connectors E E when 
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said connectors are raised by the action of 
the magnet. One set or row of studs, the 
studs H, are connected with the central set of 
contact pieces F by connecting wires h, 
while the other set of studs H are likewise 
connected with the central contact pieces by 
other connecting wires h". Each contact 
piece F is, therefore, connected with a posi 
tive and a negative studi Hi H', respectively. 
The studs H H connected with each of the 
contact pieces F are located in front and rear 
of the latter, respectively, as shown in Fig. 2, 
and the ?????????????????? and the shoes A* on the car 
are so arranged that as the connectors E. E. 
are moved into contact with two laterally op 
posite studs H. H. under the influence of the 
magnet B, one of the shoes A* will engage 
one of the contact pieces F of the central row 
connected with and in front of one of said 
studs, while the other shoe will engage a con 
tact F connected with and in rear of the 
other stud. It will thus be seen that the 
motor circuit is closed at any given time, for 
instance, through one of the connectors, as 
the connector E, the stud H engaged there 
by, One of the contact pieces F, one of the 
shoes A*, the motor, the other shoe A', the 
contact F engaged by said latter shoe, the stud 
h' and the connector E'. The circuit just 
traced begins and terminates with said con 
nectors. The said connectors are connected 
with the supply and return conductors 
through suitable switches, now to be de 
scribed. The connectors, while mechanic 
ally continuous, are made of sections of suit 
able length which are insulated from each 
other, as shown at e, so that but a short sec 
tion of each connector is charged at a time. 
The length of said sections of the connectors 
is such that no parts of the connectors ahead 
or behind the car are energized, thereby 
avoiding danger of charging an exposed part 
of the conduit and its transmitting equip 
ment. 

Referring now to the construction and op 
eration of the safety-switches illustrated in 
Figs. I to 8, inclusive, by which the sections 
of the undulatory connectors are connected 
with the supply and return conductors as 
the car passes over the same, and through 
which the working circuit is closed to the 
motor, these parts are made as follows: One 
convenient form of switch I is shown in de 
tail in Figs. 6, 7 and S, and in position in the 
conduit in Fig. 1. 
figures has the form of a lever, it consisting of 
two like parts or members located side by 
side, each composed of an arm I and an arm 
I° on opposite sides of a centrally disposed, 
horizontal pivot pin i. 
members are connected by an insulating 
block through which extends the pivot pin i. 
Said switches are located just below the 
top wall of the conduit and the pivot pins 
i thereof extend between and are supported 

The switch shown in said : 
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on the central partition c' and the side linings 
c", as most clearly shown in Fig. 4. The said 
two member switches are located in pairs 
either side by side or one in advance of the 
other, when both feed and return conductors 
are within the conduit. One end or arm I of 
each switch is provided with terminals 
adapted for contact with contact pieces i. 
fixed to the adjacent lining c" of the side wall 
of the conduit and partition c' (Fig. 4). The 
other end of the two member switch is pro 
vided with terminals i' i' adapted for contact with other contact pieces projecting in 
wardly from said insulated partitions and 
linings c'c', respectively. The contact pieces 
i° on the two sides of the circuit are connected 
with the adjacent conductors D or D1 by 

The contact 
pieces i is at each side of the conduit are 
connected with the adjacent sections of the 
appropriate connectors EE by means of 
wires is i°. When the switches are closed, 
the working circuit is closed from one of the 
main conductors through the adjacent switch 
and thence to two sections of the adjacent 
connector, from whence it is transmitted 
through the contacts F and shoes A* to the 
motor, and the return current is transmitted 
through the other shoe A', the contacts F 
and other undulatory connector, through 
the terminals i° of the other switch and said 
switch, the contact and wire it to the other 
main conductor. 
An important feature of the present inven 

tion embraces the manner of closing and 
opening the safety switches combined with 
the manner of mounting the switches, where 
by is avoided danger of short circuiting the 
current from one conductor to another 
through the contacts F at a time when the 
car is not over a given length of the conduit. 
The switches normally occupy the position 
shown in Fig. 6 with the arms I of the switch 
swung downwardly and the switch terminals 
i. i* in engagement with their appropriate 
stationary contacts ii. Normally also, the 
connectors lie flat on the floors of the lateral 
chambers of the conduit, as shown in Fig. 4. 
As the car moves along the track, the magnet 
carried thereby, or other magnets energized 
by the presence of the car, raises the con 
nectors in a wave-like or undulatory move 
ment for the purpose of raising the same into 
contact with the contact studs H, H' as be 
fore stated, and also for the purpose of me 
chanically raising the depressed ends of the 
switches I and to bring their terminals i' into 
contact with their co-acting stationary ter 
minals i°. Inasmuch as the mechanical lift 
ing of the normally depressed ends of the 
switches tends to lower the normally raised 
ends of the switches, it is necessary to pro 
vide some means for holding the said latter 
ends of the switches up against their con 

3. 

| ends thereof. This result may be effected by magnetically holding the ends I of the 
switches in their elevated positions when the 
other ends thereof are raised and so con 
structing the switches, either by making 
them of spring-metal, or providing lost mo 
tion at their pivots, whereby both ends may 
be held up to their contacts at the same time. 
Moreover, it is necessary to provide means 
for holding both ends of the switches against 
their contacts for a time after the connectors 
drop to their lower positions. Such holding 
of the switches is magnetically effected by 
means permitting the switches to open be 
fore the car passes off the part of the conduit 
in which they are located. I have herein 
shown one practical form of mechanism for 
magnetically effecting these results, that co 
operate with the magnet On the car, and 
which will now be described; located in 
the top wall of the conduit are a number of 
downwardly facing bars which are energized 
by the magnet on the car and constitute, in 
effect, pole extensions of the said magnet. 
The switches are provided at their ends with 
magnetic pole pieces designed for contact 
with said pole extensions, the end I of each 
switch being provided with a single magnetic 
pole piece i, and the other or forked end of 
the switch being provided with like magnetic 
pole pieces it i. The said magnetic pole 
pieces i and it are insulated from the 
switches by insulating blocks, as shown in 
Figs. 6, 7 and S. The said magnetic bars or 
pole extensions are shown more clearly in 
Figs. 4, 5 and 10. In the construction under 
consideration, three of such magnetic bars 
are employed, J and J J', the bar J being lo 
cated between the bars J and separated 
therefrom by air gaps or otherwise. Each of 
said bars are longitudinally divided into sec 
tions of appropriate length corresponding to 
the length of the sections of the undulatory 
magnetic connectors, and said sections are 
separated at their ends by air gaps or other 
wise. The central bar J is provided with 
openings i through which may extend, the 
shanks f of the contact pieces F. The longi 
tudinal spaces between said bars J J may be 
filled by ribs depending from the non-con 
ducting top wall of the conduit, and the studs 
H, H may be attached to said ribs, or other 
wise attached to said wall. The central sec 
tions J of the multi-pole extensions meet end 
to end at points intermediate the meeting 
ends of the outer sections J of said pole ex 
tensions, as more clearly shown in Fig. 10, 
for a purpose hereinafter described. 
The principal parts of the safety switches 

I, as herein shown, are made of spring metal, 
or at least the arms of said switches are made 
of spring metal, in order to permit both ends 
of the switches to be raised at the same time. 
The same general result may be secured in a 

65 tacts when the connectors raise the other straight switch by providing a slotted piv 
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otal connection therefor, as shown in Fig. 11, 
hereinafter described. In Fig. 5 is illus 
trated the position of said switches relatively 
to the sections of the pole extensions. As 
herein shown, each switch is so arranged 
that the magnetic pole piece of the end I 
thereof bridges the space between the cen 
tral part of the pole extension and one of the 
side parts thereof, and may, therefore, be 
held in its upper or closed position when 
either of the members of the pole extension 
is energized, while the magnetic pole piece 
of one member of the arm. I* is ali: for 
contact with the central member of the pole 
extension and the magnetic pole piece of the 
other member of the arm I* is likewise 
adapted for contact with the adjacent outer 
or side member of the pole extension. The 
terminal of one of the members of the arm 
of each switch may, therefore, be held en 
gaged with its associated contact piece while 
the terminal of the other member of said 
arm is depressed from its contact piece, as 
shown in Fig. 7. The construction therein 
shown consists, in effect, of two switches 
mounted on a single pivot and insulated from 
each other. The two members of each 
Switch may, however, be separately mount 
ed, or the switch may be otherwise con 
structed. The normally depressed end I of 
the switch is provided on its under face with 
an insulating extension it adapted for en 
gagement by the undulatory connector to 
raise the switch to its closing position. 
The operation of the mechanism thus far 

described is as follows: As the car moves 
along the track the undulatory connector's 
EE are lifted by the magnet on the car, or 
other suitably placed magnets, in a wave 
like or undulatory motion into contact with 
the studs H. H', as shown in Fig.1. The 
raising of said connectors operate ahead of 
the magnets on the car, relatively to the di 
rection of movement of the car, to raise the 
normally depressed ends of the safety 
switches and thereby close the motor circuit 
through said switches. The tendency of 
raising the depressed ends of said switches 
in the manner stated is to lower the opposite 
ends thereof, but this tendency is overcome 
by the magnetic action of the pole exten 
sions J J which act on the pole pieces it of 
the normally raised ends of the switches to 
hold the terminals i i" against their contact 
pieces in the manner stated. When the 
switch is thus raised, the circuit is closed 
through said switch to both sections of the 
associated connector with which the two 
arms of the switch are connected. That is, 
the section of said connector which extends 
forwardly and that which extends rear 
wardly from the insulation e dividing said 
sections. 

It is assumed that the car shown in Fig. 1 
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said Fig. 1 that the switch I at the right hand 
side of the figure has been closed by mechan 
ical action, and is being held in its closed po 
sition by the magnetic action of said pole ex 
tensions. In the continued progress of the 
car, when the magnet passes beyond the sec 
tion of the central member J of the pole ex 
tension with which the switches, shown in 
Fig. 5, coöperate, said section will be demag 
netized and the members of the switches 
which carry the contact pieces i drop away 
from their contacts i°, as indicated in Fig. 7, 
so that the sections of the connectors in rear 
of said switches are cut out of the circuit. 
The contact pieces of the ends I of the 
switches are, however, held up to their con 
tacts by the magnetic attraction of the adja 
cent sections of the outer members of the 
pole extension, which sections of said outer 
members extend beyond the sections of the 
inner or central member, as clearly shown in 
Figs. 5 and 10. The other members of the 
switches, whose terminals engage the con 
tacts i, are likewise held up to their contacts 
until the magnet on the car passes beyond 
said sections of the outer members of the pole 
extension, thereby insuring a closed circuit 
through the connectors as long as the cal' is 
over the part of the conduit containing the 
same. I likewise, when the car reaches the 
part of the conduit including the next fol'- 
Ward pair of switches, the magnet on the car 
operates through the pole extension to hold 
the arms I of said next adjacent switches to 
their contacts during the time the normally 
depressed ends of said switches are raised, 
and said switches are held in their closed 
positions until the magnet on the car passes 
beyond the magnetic influence of the sec 
tions of the pole extensions associated there 
with. This operation continues through 
out the length of the conduit so long as the 
car is in motion. It will, of course, be un 
derstood that the sections of the colnnec 
tors and the sections of the pole extensions 
are of such length that said sections of the 
connectors are cut out of the working circuit 
before the same are exposed in rear of the 
moving car, so that there is no danger of the 
conduit, in rear or advance of a passing car, 
being charged in a manner to endanger the 
lives of persons passing thereover. As soon 
as a car has passed over and away from a part 
of the conduit containing a given pair of 
switches I, and the sections of the pole exten 
isions coöperating there with are definergized, 
the ends I of said switches drop by gravity 
and assume the position indicated in Fig. 6. 
When the switches are in this position there 
is no danger of short-circuiting the current 
from one side of the conduit to the other 
through the exposed contact pieces F of the 
conduit and an intervening conductor in the 
event that said undulatory connectors be ac 

is traveling to the left. It will be seen from cidentally raised, through breakage or part 
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ing thereof, or in the event the switches be struction previously described, the pole ex 
held raised by accidental sticking of the con 
nector caused by arcing due to inperfect con 
tact for the reason that the raising of such 
weighted ends of the switches at this time 
serves through the lever action of the 
switches to depress the ends I thereof and 
prevents the closing of the switches. 
In order to prevent both ends of a switch 

being thrown upwardly to its closed position 
by raising of the connector along such a 
length as to engage both ends of the switch, I 
may provide a shield K, located below the 
end I of the switch and extending between 
and attached at its ends to the sides of the 
conduit chamber, as shown in Fig. 4. Such 
shield prevents the connector being brought 
into contact with the end I of the switch and, 
therefore, avoids the contingency referred to. 
In practice the parts are so arranged that the 
switches and connector sections are raised 
into and lowered from their contacts at a 
time when the circuit is open, thus avoiding 
arcing at the contact points which might 
tend to overheat or melt and cause the same 
to stick. 

In Fig. 11 is shown a construction wherein 
only the feed or supply wire is contained in the 
conduit, the return conductor being located 
outside the conduit, as, for instance, the 
track rail. In this construction but a single 
undulatory strip M is employed. The said 
strip acts mechanically to operate a switch N 
through which the working circuit is closed 
from the supply conductor D* in the conduit 
and through the contact pieces F to the mo 
tor. The switch is provided with terminals 
in in which are adapted for contact with sta 
tionary contact pieces nº nº, respectively, in 
the conduit. The said contacts nº are con 
nected with the main conductor by wires n', 
while the several contacts in are connected 
with the externally exposed contact pieces F 
by means of wires n°. The switch N is 
weighted at its end which carries the contact 
piece in and is normally depressed at said 
end, but is adapted to be raised by the strip 
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M in the same manner as before set forth. 
The pole extension, comprising the members 
or bars O and O', operate in a manner like 
the pole extensions before described, to as 
sist in closing the Switches and maintaining 
them closed for the desired length of time. 
In this instance, the switch is made rigid and 
is pivoted to the central partition P of the 
conduit by means of a pivot pin p extending 

Such slotted 
connection permits both ends of the switch 
to bring the contact pieces thereof in con 
tact with their associated contacts at the 
same time, as is obvious. When the switch 
is out of operation the end carrying the con 
tact piece n' is depressed or swung down 
Wardly while the other end engages the mem 
ber O of the pole extension. As in the con 

tension serves to hold the normally elevated 
end of the switch from falling when the other 
end thereof is raised and also operates to hold 
both ends of the switch uppermost to main 
tain the circuit closed for the proper period. 
It will be observed that the strip M of this 
construction serves merely as a mechanical 
means for operating the switch and does not 
constitute part of the circuit through which 
current is carried from the supply conduc 
tor to the motor. If desired, however, cur 
rent from the supply wire in the conduit may 
be transmitted to said contacts F in the same 
general manner as in the construction previ 
ously described. 
The switches described constitute safety 

devices by which is avoided liability of the 
transmitting mechanism of the conduit being 
dangerously charged at times other than 
when a car is located thereover, and may 
operate otherwise than herein shown for this 
purpose. They are herein shown as adapted 
to close the working circuit. The same 
principle may, however, be applied to such 
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a safety Switch which is not normally in the 
working circuit but employed to short cir 
cuit the current in case the strip or con 
nector should rise in a part of the conduit 
Over which a car is not then passing, thereby 
avoiding the closing of the circuit through 
the exteriorly exposed conduit contacts at 
such time. For instance, the switches may 
be permanently connected with the con 
ductor and the normally raised ends of the 
Switches may be swung downwardly, when 
the normally depressed ends thereof are 
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swung upwardly by the accidental raising of 
the connector against contacts through 
which the current is short-circuited, with a 
result that a portion of such short circuit 
may be burned out. Similarly, the con 
nectors, or One of them, may be permanently 
connected with the conductors or one of 
them, and the Switches employed to short 
circuit the current in the same manner. The 
latter construction is shown in Figs. 12 to 
14, both inclusive. In this construction the 
switches R are designed to be permanently 
connected with one of the main conductors 
S, as by a conductor s, and the normally 
depressed end of the switch, when raised, is 
adapted for engagement directly with the 
contact studs H, as shown in Fig. 14. The 
Switch has a plurality of terminals r adapted 
for contact with said contact studs H. The 
terminals extend from one side of a rod r. 
which is pivotally mounted at R on the 
central partition c' of the conduit; and the 
switch is provided with a tail-piece R* hav 
ing a magnetic pole piece R, insulated 
therefrom. Magnetic bars or pole exten 
sions TT are located in the top wall of the 
conduit and operate in the manner hereto 
fore described to hold the normally elevated 
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conductor in the car, of a mechanically con 
tinuous strip or connector in the conduit ex 
tending from end to end thereof and capable 
of an undulatory movement under the action 
of a magnet and designed to constitute part 
of the circuit over which current is passed to 
the motor of an overhead car, and switches 
in the conduit controlled by said strip or con 
nector, said strip or connector being divided 
into a plurality of sections electrically insu 
lated from each other. 
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6. The combination with a supply conduc 
tor, a conduit and the R exposed 
contacts of the conduit, of magnetically op 
erated means in the conduit for closing the 
circuit between said conductor and contacts, 
including automatic devices coöperating with 
said circuit closing means operating to pre 
vent establishment of said circuit at a time 
when the normally open parts of said circuit 
closing means are moved towards their clos 
ing positions by other than magnetic means. 

7. The combination with a conductor in a 
conduit and the exteriorly exposed contacts 
of said conduit, of magnetically operated 
switches in the conduit through which the 
circuit is closed between the conductor and 
said contacts, and means whereby establish 
ment of said circuit is prevented at a time 
when the switches are moved toward their 
closing positions by other than magnetic 
le.S. 

8. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
posed contacts thereof and a conductor, of 
means for closing the circuit between the con 
ductor and said exteriorly exposed contacts 
embracing a strip in the conduit capable of 
undulatory movement under the action of a 
magnet, and automatic means for prevent 
ing the establishment of a circuit between 
said conductor and contacts when said strip 
is raised by other than magnetic means. 

9. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 

- posed contacts thereof, and a conductor, of 
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means for closing the circuit between the 
conductor and Said exteriorly exposed con 
tacts comprising a strip in the conduit capa 
ble of an undulatory movement under the 
action of a magnet, switches in the conduit 
mechanically controlled by the said strip and 
means for controlling said switches to pre 
vent the establishment of a circuit between 
the conductor of the conduit and the exposed 
contacts when the strip is raised by other 
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than magnetic means. 
i 10. In an electric railway system, a con 
duit provided in its wall with exteriorly ex 
posed contact pieces, a supply conductor 
therefor, and transmission devices for estab 
lishing electric connection between the con 
ductor and said contact pieces embracing 
switches in the conduit, a strip in the conduit 
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in circuit with said conductor and capable of 
an undulatory motion under the action of a 
magnet, and means for controlling said 
switches to prevent the establishment of a 
circuit between the conductor and contact 
pieces when the strip is raised by other than 
magnetic means. 

11. In an electric railway system, a closed 
conduit provided in its wall with exteriorly 
exposed contact pieces, a supply conductor 
therefor, and transmission devices for estab 
lishing electric connection between the con 
ductor and said contact pieces embracing 
switches in the conduit, a strip in said con 
duit capable of an undulatory motion under 
the action of a magnet, said strip mechan 
ically operating said switches and the 
switches constituting parts of the transmit 
ting circuit between the conductor and con 
tacts, and means for controlling said switches 
to prevent the establishment of a circuit be 
tween the conductor and contact pieces when 
the strip is raised by other than magnetic 
leaS. 

12. The combination with a conductor in a 
conduit and the exteriorly exposed contacts 
of the conduit, of a flexible strip or connector 
in the conduit through which the circuit is 
closed between the conductor and Said con 
tacts, and automatic devices located in the 
conduit for preventing the establishment of a 
circuit between the connector and said con 
tacts when the connector is raised by other 
than magnetic means. 

13. The combination with a conductor in a 
conduit and the exteriorly exposed contacts 
of the conduit, of a flexible strip or connector 
in the conduit composed of sections insulated 
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from each other through which the circuit is 
closed between the conductor and Said con 
tacts, and automatic devices located in the 
conduit for preventing the establishment of a 
circuit between the connector to said con 
tacts when the connector is raised by other 
than magnetic means. 

14. The combination with a conductor in a 
conduit and the exteriorly exposed contacts 
of the conduit, of a flexible strip or connector 
in the conduit through which the circuit is 
closed between the conductor and said con 
tacts, magnetically controlled switches in the 
conduit constituting also parts of said cir 
cuit, and means for controlling said Switches 
to prevent the establishment of a circuit be 
tween said conductor and contacts when the 
connector is raised by other than magnetic 
leaS. 

15. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the 
conductor and said exteriorly exposed con 
tacts, comprising a strip in the conduit capa 
ble of an undulatory movement under the 
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posed contacts thereof, and a conductor, of 

E. 

action of a magnet, and a switch in the con 
duit mechanically controlled by said strip. 

16. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the 
conductor and Said exteriorly exposed con 
tacts, comprising a strip in the conduit in cir 
cuit with said conductor and contact pieces, 
and capable of a vertical undulatory move 
ment under the action of a magnet, and a 
Switch in the conduit in circuit with the 
conductor and arranged to be mechanically 
moved in position to close the circuit be 
tween the conductor and said contacts when 
said strip is raised. 

17. In an electric railway system, a closed 
conduit provided in its wall with exteriorly 
exposed contact pieces, a supply conductor 
therein and transmission devices for estab 
lishing electrical connection between the 
conductor and contact pieces, comprising 
Switches in the conduit and combined me 
chanical and magnetic means for operating 
Said Switches including a magnetically con 
trolled, undulatory strip in the conduit. 

18. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
posed coitacts thereof, and a conductor, of 
means for closing the circuit between the con 
ductor in a conduit and the exteriorly ex 
posed contacts in the Wall of the conduit 
comprising a Switch in the conduit and a 
strip capable of undulatory movement under 
the action of a magnet which is moved into 
contact with the switch to close the same. 

19. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
means for closing the circuit between the 
conductor and said exteriorly exposed con 
tacts, comprising a flexible connector com 
posed of insulated sections and capable of an 
undulatory movement under the action of a 
magnet and magnetically controlled switches 
for closing the circuit between the sections 
of said connector and said conductor. 

20. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the 
conductor and said exteriorly exposed con 
tacts, comprising a switch in circuit with the 
conductor, and a strip in the conduit capable 
of undulatory movement under the action of 
a magnet for closing said switch, said switch 
being normally open at one end and nor 
mally closed at its other end, said strip act 
ing on the normally open end of the switch 
to close the same. 

21. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the con 
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ductor and said exteriorly exposed contacts, 
comprising a switch in circuit with the coln 
ductor, a strip in the conduit capable of uln 
dulatory movement under the action of a 
magnet for closing said Switch, One end of 
said switch being normally open and the 
other end normally closed, said strip acting 
on the normally open end of the switch to 
close the same, and magnetic means acting 
on the normally closed end of the switch to 
hold said end closed while the other end 
thereof is being moved to its closed position. 

22. In an electric railway system, the colm 
bination with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the 
conductor and Said exteriorly exposed con 
tacts, comprising a flexible connector colm 
posed of insulated sections and capable of an 
undulatory movemeint under the action of a 
magnet and magnetically controlled switches 
for closing the circuit between the sections of 
said connector and said conductor, said 
switches being constructed and arranged to 
complete the operative closing of the work 
ing circuit. Only when the switch is magnet 
ically controlled. 

23. In an electric railway system, the com 
binatioin with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the 
conductor and Said exteriorly exposed con 
tacts, comprising a flexible strip capable of 
an undulatory movement under the influ 
ence of a magnet, a switch one end of which 
is normally open and the other normally 
closed, said strip acting on the normally open 
end of the Switch to close the same, means 
for holding the normally closed end of the 
switch closed while the other end is being 
closed, and operating when the strip is raised 
by other than magnetic means to prevent the 
operative closing of the working circuit 
through said switch. 

24. In an electric railway system, the colm 
bination with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the 
conductor and said exteriorly exposed con 
tacts, comprising a flexible connector com 
posed of insulated sections and capable of an 
undulatory movement under the action of a 
magnet, magnetically controlled switches for 
closing the circuit between the sections of 
said connector and said conductor, and 
means for controlling said switches to com 
plete the operative closing of the working 
circuit only when the Switches are magnetic 
ally controlled, said switches having the form 
of a lever and being so arranged that the nor 
mally closed end thereof is open when the 
other end is closed at a time when the Switch 
is demagnetized. 

25. În an electric railway system, the com 
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bination with a conduit, the exteriorly ex- tact pieces, embracing switches in the con- 65 
posed contacts thereof, and a conductor, of duit consisting of levers pivoted between 
means for closing the circuit between the 
conductor and said exteriorly exposed con 
tacts, comprising a switch in circuit with the 
conductor, and a strip in the conduit capable 
of undulatory movement under the action of 
a magnet for closing said switch, one end of 
said switch being normally open and the 
other end normally closed, said strip acting 
on the normally open end of the switch to 
close the same, and magnetic means acting 
on the normally closed end of the switch to 
hold said end closed while the other end 
thereof is being moved to its closed position, 
and operating thereafter to hold the switch 
closed after said strip is moved out of con 
tact therewith. 

26. In an electric railway system, a con 
duit provided in its wall with exteriorly ex 
posed contact pieces, a supply conductor 
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therein, and transmission devices for estab 
lishing electric connection between said con 
ductor and contact pieces embracing 
switches in the conduit, consisting of pivoted 
levers provided at their ends with terminals, 
stationary contacts in the conduit adapted 
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for engagement with said terminals, each of 
said switches being so arranged that one of 
the terminals thereof is normally engaged 
with its associated stationary contact, while 
the other terminal is out of engagement with 
its stationary contact, means for mechanic 
ally closing said switches to bring the latter 
terminals in engagement with their station 
ary contacts, and magnetic means for hold 
ing the normally engaged terminals in en 
gagement with their stationary contacts dur 
ing the closing movement of the switches. 

27. In an electric railway System, a con 
duit provided with exteriorly exposed contact 
pieces, a supply conductor in the conduit and 
means for establishing electrical connection 
between said conductor and contact pieces. 
embracing switches in the conduit consisting 
of levers pivoted between their ends and pro 
vided at their ends with terminals, station 
ary contacts in the conduit adapted for en 
gagement with said terminals, each of said 
switches being so mounted that one end 
thereof is normally retracted from its asso 
ciated contact, while the terminal of the 
other end is normally engaged with its con 
tact, mechanical means for moving the re 
tracted ends of the switches to close the same, 
and magnetic means for holding the terminals 
of the other ends of the switches with their 
contacts during the closing movement of the 
switches. . . 

28. In an electric railway system, a con 
duit provided with exteriorly exposed con 
tact pieces, a supply conductor in the con 
duit, and means for establishing electrical 
connection between said conductor and con 

their ends and provided at their ends with 
terminals, stationary contacts in the con 
duit adapted for engagement with said ter 
minals, each of said Switches being so mount 
ed that one terminal thereof is normally re 
tracted from its associated contact while the 
other terminal is in normal engagement with 
its associated contact, a strip in the conduit 
capable of undulatory motion under the in 
fluence of a magnet and adapted to move the 
retracted ends of the switches to close the 
same, and means operating to hold the ter 
minals at the other ends of the switches en 
gaged with their contacts only when the 
strip is raised under the action of a magnet. 

29. In an electric railway system, a con 
duit provided with exteriorly, exposed con 
tact pieces, a Supply conductor in the con 
duit, and means for establishing electrical 
connection between said conductor and con 
tact pieces, embracing switches in the conduit 
consisting of levers pivoted between their 
ends and provided at their ends with termi 
nals, stationary contacts in the conduit 
adapted for engagement with said terminals, 
each of said switches being so mounted that 
one end thereof is normally retracted from 
its contact while the terminal at the other 
end thereof is normally engaged with its asso 
ciated contact, a strip in the conduit capable 
of undulatory motion under the influence of 
the magnet and adapted to engage the re 
tracted ends of the switches to close the same, 
and a magnetic bar in the conduit with which 
said normally elevated ends of the switches 
are engaged. 

30. In an electric railway system, a con 
duit provided in its wall with exteriorly ex 
posed contact pieces, interiorly exposed con 
tact studs in the conduit electrically con 
nected With Said contact pieces, a supply con 
ductor within the conduit and transmission 
devices for establishing electrical connection 
between said conductor and studs embracing 
switches in the conduit and a flexible con 
nector capable of undulatory movement un 
der the action of a magnet to bring the con 
nector into contact with said studs and to 
also operate said switches. ? 

31. In an electric railway system, the com 
bination with a conduit, the exteriorly ex 
posed contacts thereof, and a conductor, of 
means for closing the circuit between the 
conductor and said exteriorly exposed con 
tacts comprising switches in the conduit, 
contacts in the conduit adapted for engage 
ment by the terminals of said switches, and a 
flexible connector in the conduit capable of 
undulatory moyement under the action of a 
magnet for closing the switches, said con 
nector being composed of sections insulated 
from each other, and in circuit with said lat 

70 

75 

SO 

85 

90 

95 

100 

105 

10 

15. 

25 



15 

20 

30 

35 

40 

45 

55 

60 

LO 

ter contacts, each switch having at one end 
thereof two terminals for contact with two 
associated contacts, one of which latter con 
tacts is in circuit with one and the other with 
another of two adjacent sections of the con 
nector. 

32. In an electric railway system, a con 
duit provided in its wall with exteriorly ex 
posed contact pieces, interiorly exposed con 
tact studs in the conduit electrically con 
nected With said contact pieces, a supply con 
ductor within the conduit, and transmission 
devices for establishing electrical connection 
between said conductor and studs embracing 
switches in the conduit, and a flexible con 
nector capable of undulatory movement 
under the action of a magnet to bring the 
same into contact with said studs and to also 
operate the said switches, said connectors 
being composed of sections insulated from 
each other, each switch having at one end 
thereof, two terminals each adapted for 
electrical connection with one of the two 
adjacent sections of the connector. 

33. In an electrical railway system, a con 
duit provided in its wall with exteriorly ex 
posed contact pieces, feed and return con 
ductors therein, and flexible conductive con 
nectors in the conduit capable of undulatory 
motion under the action of a magnet, com 
bined with switches mechanically operated 
by said connectors and magnet for establish 
ing a circuit between said conductors and 
through the contact pieces to a translating 
device outside of a conduit, and means co 
operating with said switches operating to 
prevent the establishment of a circuit be 
tween the conductors When the Said con 
nectors are raised by other than magnetic 
e3S. 
34. In an electric railway System, a con 

duit provided in its wall with exteriorly ex 
posed contact pieces, a feed and return con 
ductor in the conduit and transmitting de 
vices for establishing a circuit from the feed 
to the return conductor through the contact 
pieces and an external translating device 
comprising switches in the conduit, flexible 
connectors also in said conduit capable of 
undulatory, motion under the action of a 
magnet and operating to mechanically raise 
said switches and arranged to constitute, to 
gether with said switches, parts of said cir 
cuit between the conductors, and means for 
controlling said switches to prevent estab 
lishment of a circuit between the conductors 
when the connector is raised by other than 
magnetic means. 

35. In an electrical railway system, the 
combination with a closed conduit, a row of 
contact pieces in the wall of said conduit 
which are exposed to the exterior thereof, 
and two rows of contact studs exposed to the 
interior of the conduit and of opposite po 
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larity and electrically connected with the 
outwardly exposed contact pieces, of supply 
and return conductors in said conduit, and 
means for electrically connecting said con 
ductors with their corresponding interiorly 
exposed contact pieces. 

36. In an electric railway system, the com 
bination with a closed conduit, a supply and 
return conductor therein, a row of contact 
pieces in the wall of said conduit which are 
exposed to the exterior thereof, and two rows 
of contact studs of opposite polarity which 
are exposed to the interior of the conduit and 
electrically connected with said exteriorly 
exposed contact pieces, of means for estab 
lishing connection between said conductors 
and said interiorly exposed contact studs 
embracing flexible magnetic strips or con 
nectors. 

37. In an electric railway system, the com 
bination with a closed conduit, supply and 
return conductors therein, a central line of 
exteriorly exposed contact pieces in the wall 
of the conduit, and contact studs projecting 
into the interior of the conduit and arranged 
on opposite sides of said central line of con 
tact pieces and electrically connected with 
the latter, of undulatory magnetic connectors 
adapted to be moved into engagement with 
said inwardly projecting contact, studs and 
comprising longitudinal sections insulated 
from each other, and means for establishing 
electrical connections between the sections of 
said connectors and said conductors. 

38. The combination with the conductor 
in a conduit and the exteriorly exposed con 
tacts thereof, of a flexible strip capable of an 
undulatory motion under the action of a, 
magnet and constituting means for control 
ling the working circuit between said con 
ductor and contacts, and means controlled 
by said strip when raised by a magnet, 
whereby the working circuit is closed and 
arranged to prevent establishment of the cir 
cuit at a time when the strip is raised by other 
than magnetic means. 

39. The combination with the conductor 
in a conduit and the exteriorly exposed con 
tacts thereof, of a flexible strip capable of an 
undulatory motion under the action of a 
magnet and constituting means for control- I.I. 
ling the Working circuit between said con 
ductor and contacts and constituting also 
part of said circuit, and means controlled by 
said strip when raised by a magnet, whereby 
the working circuit is closed, and arranged to 
prevent establishment of the circuit at a 
time when the strip is raised by other than 
magnetic means. 

40. In an electric railway system, the com 
bination with a conduit, its exteriorly ex 
posed contacts and a conductor, of means 
for closing the circuit between the conductor 
and said exteriorly exposed contacts com 
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prising a flexible, mechanically continuous my invention I affix my signature in presence 
connector composed of sections insulated of two witnesses, this 6th day of July A. D. 
from each other and capable of an undulatory || 1906. 
movement under the action of a magnet, and ELMER. E. GRANGER. 

5 switches for closing the circuit between the Witnesses: 
sections of the connector and said conductor. W. L. HALL, 

In testimony, that I claim the foregoing as GEORGE R. WILKINS. 


