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To all tufion it may concern: 
Be it known that I, POWELL EVANS, a citi 

a Zen of the United States, residing at Phila 

IO 
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delphia, in the county of Philadelphia and 
State of Pennsylvania, have invented certain 
new and useful Improvements in Electric 
Railroads, of which the following is a speci 
fication. 
My invention relates generally to railway 

Switches and to the mechanism by which the 
same are operated, and especially to the 
Switches employed in connection with rail 
Way or street car lines operated by what is 
known as the trolley system, or by any sys 
tem utilizing a stationary current conductor 
co-extensive with the track. 

It is the object of my invention to provide 
in connection with a switch employed at the 
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point where two lines of rails converge, switch 
opening and closing mechanism adapted to be 
electrically operated-and further to provide 
conducting appliances part of which are sta 
tionary and located in the vicinity of the 
switch, and part of which are portable and 
mounted upon and movable with the car, and 
which being in circuit with the working con 
ductor of the trolley system, or with any suit 
able source of electric energy, are so arranged 
as to make contact with and regulate dis 
charge into the stationary conductors, where 
by electric energy or force is by the station 
ary conductors derived from the portable 
conductors and led to and utilized for the act 
uation of the switch-operating devices. 

. The foregoing objects may be attained by 
resort to various devices, which although 
mechanically different, are yet essentially 
similar. 
The apparatus represented in the drawings 

and herein described, is a type of such de 
vices conveniently embodying my invention, 
of which the particular subject matter claimed 
as novel is hereinafter definitely specified. 

In the drawings Figure 1 is an end eleva 
tional diagrammatic view of apparatus em 
bodying my invention, representing a car 
with its trolley arm in contact with the sta 
tionary contacts for the purpose of complet 
ing the circuit between the working conduc 
tor and the switch-operating mechanism. Fig. 
2 is an elevational detail of the supporting 
cage or bracket in which the stationary con 

tacts are mounted. Fig. 3 is a similar view 
of the switch-operating mechanism. Fig. 4 is 
a similar view of a circuit controller, being a 
two-point electrical switch carried by the car. 

Similar letters of reference indicate corre 
sponding parts. 
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In the drawings, a are car rails, and a? a 
movable rail section or “point’ of the rail 
switch for the operation of which the mech 
anism represented is employed. 
B is a car adapted to run upon the rails and 

provided with a trolley arm C equipped with 
a contact roller c making electrical contact 
with a working conductor D supported by a 
suitable insulating bracket E suspended 
from a permanent rod or wire E extending 
across the roadway. 
A conductor F in circuit with the contact 

rollar c extends down the trolley arm to the 
pivot or main terminal f of a circuit con 
troller F* located at a point convenient for 
operation by the driver in charge of the car. 
The pivot f is in circuit with a switch arm f* 
adapted to make alternate contact with two 
branch contacts or terminals f'f'', from which 
in turn lead the two conductorsg'g'. To the 
upper extremity of the switch arm is con 
nected a spiral balance spring f, which, be 
ing secured to a permanent portion of the 
frame work, tends to maintain the switch arm 
in vertical position midway between the ter 
minals f' and f', with either of which it may 
be manually moved into electrical contact. 
The conductors g g extend upward along 

the trolley arm and conveniently terminate 
respectively in contact plates or castings re 
spectively located on opposite sides of the 
arm, and insulated from each other and from 
the conductor F. 

Ed is a supporting cage, as I termit, con 
veniently depending from the supporting rod 
E*, being a fixture in the vicinity of the 
switch, and being provided with conductors 
with which the conductors of a trolley car 
can make brief contact in passing. This cage 
may be of any preferred form or arrange 
ment. It is shown as consisting of a horizon 
tal frame h, from which upon opposite sides 
of the working conductor D depend two arms 
h'h which gradually converge until the space 
between their lower extremities, which are 
abreast the contact plates g g of the trolley 
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arm, is narrow enough for the trolley arm in 
passing between them to make contact with 
both. To facilitate this result, the inner faces 
of the said armsh'hare respectively equipped 
with lateral contact plates i' j from which 
lead conductors lc’ lic extending to one side 
of the roadway to and downward along a suit 
able pole or standard L to a point beneath the 
surface of the ground,where they conveniently 
enter and pass through a conduit M leading 
from said pole to the switch-operating mech 
anism, and slightly inclined away from said 
mechanism to discharge by gravity any water 
gaining access to it, and prevent any such 
aCCeSS. 
The conductors lc’ care employed to ener 

gize field magnets to occasion the alternate 
throw of an armature which by its physical 
connection with the switch in turn operates 
the switch. The arrangement of devices em 
ployed for the purpose, as illustrated espe 
cially in Fig. 3 of the drawings, is as follows:- 
M* is a box casing or chamber, with which 

the inner end of the conduit M makes tight 
contact, placed in the ground, rigidly con 
nected in suitable manner with the switch 
casting, and containing an electro-magnet of 
the following character:- 
NN' is a pair of field magnets, and N* an 

armature mounted free for alternate move 
ment from one to the other of said field mag 
nets. This armature is conveniently mount 
ed upon a suitable core-block n pivoted at n° 
upon a common yoke plate O. The field mag 
nets and the armature are provided with 
pole pieces designated n n and n' respect 
ively, which in the movement of the armature 
N* prevent the body of the latter from strik 
ing the bodies of either of the stationary mag 
netS. 
P is a suitably jointed arm rigidly con 

nected with the armature N*, and extending 
out through a suitable packing box m in the 
walls of the magnet chamber M* to the switch 
rail, where its outer end is suitably connected 
With the SWitch rail, conveniently as shown. 
The packing boxis adapted to be introduced 

from within the magnet chamber. 
Q is a flexible cord attached to the arma 

ture N* and leading therefrom over suitable 
guide rolls q through the conduit M and up 
the pole L where it is connected to a counter 
weighted semaphore R mounted upon said 
pole. As is obvious, the different positions 
of the armature Nºwill through the cord con 
trol the set of the semaphore and indicate the 
position of the switch. The conductork', en 
tering the chamber, is coiled from left to right 
around the core of the armature N*, thence 
passes to and around the core of the field 
magnet N, thence passes to and around the core 
of the field magnet N and is then grounded 
at M'. The conductor k', similarly entering 
the chamber, is coiled around the armiature 
N* in a direction opposite to that of the con 
ductor ke', that is, from right to left, and said 
conductor is then joined at lc to the con 

f" f2. 
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ductoric'. The winding of the coils N and N' 
is such that when energized said coils are of 
constant opposite polarity. 
The polarity of the armature will alternate 

according to the establishment of a current 
through its coil composed of the wire k", or 
through its coil composed of the wire k-it 
being obvious that when its polarity is north 
it will be attracted by the field magnet N', 
the polarity of which is assumed to be south, 
and repelled by the field magnet N, the po 
larity of which is assumed to be north-and 
will therefore be tilted on its pivot to the 
right, carrying with it the switch rail, and 
setting the semaphore arm accordingly. An 
opposite polarity will occasion an opposite 
movement of the aforesaid parts. 
The conductor F which leads from the con 

tact roller of the trolley arm down to the cir 
cuit controller F, may if desired be employed 
as a conductor between the working conductor 
and the car motor. 
The stationary conductors and their con 

tact pieces i'i, as will be understood, are nor 
mally out of circuit, while the conductor F, 
which terminates at the pivotif of the circuit 
controller F* is normally in circuit with a 
source of electric supply or energy, such 
source being, in the construction under con 
sideration, the current existing in the work 
ing conductor D. The conductorsg' gº which 
extend from the terminals f'f'' of the cir 
cuit controller to such position that they 
will in the travel of the car be carried into 
contact with the contact platesi'i, are nor 
mally out of circuit, but are respectively 
adapted to be placed in circuit with the work 
ing conductor E through the conductor F, 
by the setting of the switch arm f* in con 
tact with one or the other of the terminals 

When either of said conductors there 
fore is in the circuit with the conductor F, 
Said conductor becomes in effect a continu 
ation of said conductor F and for the time. 
being in circuit with the working conductor 
E as explained. 
The operation of the device will be readily 

understood: The driver of the car perceives 
in advance by the set of the semaphore arm 
whether the switch is set in the desired posi 
tion. If it then happens to be correctly set, 
the switch arm f* is allowed to remain in a 
vertical position, and the conductors g’ and 
g’ being out of circuit with the conductor F, 
are in the passage of the trolley arm between 
the arms h’ h” of the cage, carried into con 
tact with, but without affecting, the conduct 
ors lc’ k or their connections. If on the con 
trary the switch requires to be moved, for in 
stance to the right, the driver moves the 
switch arm f* into contact with the terminal 
f' and thereupon the current of the conductor 
F is directed up along the wire g and itster 
minal plate, so that when the trolley arm 
moves into contact with the cage the current 
of the conductor g will be continued through 
the contact piece f* and wire k, and will in 

75 

90 

95 

? ? ? 

O 

II 5 

I25 

  

  



I. ? 

- 2 ? 

35 

40 

498,918 

duce, for instance, north polarity in the arma 
ture N* and thereby occasion, as explained, 
the shifting of the armature and switch to 
the right. The operation of moving the 
switch to the left is correspondingly opposite 
to that above described. 
Having thus described my invention, I 

claim and desire to secure by Letters Patent 
1. In combination with a relatively station 

ary structure a depending portion of which 
forms a guide for a trolley arm or kindred de 
vice-conductors independent of each other 
mounted upon said structure and having con 
tact pieces laterally disposed with respect to 
said depending portion, said conductors be 
ing adapted to form parts of independent cir 
cuits, and being each electrically connected 
with mechanism adapted to be operated upon 
the closing of the circuit,--as a means for 
closing, from a traveling device, a selected 
one of the several circuits of which said con 
ductors form parts, a traveling device, such 
as a trolley arm, equipped intermediate of its 
length with laterally disposed independent 
conductors, which latter are, in the travel of 
the movable device past the stationary struct 
ure, carried into contact with the contact 
pieces of said stationary structure-and 
means for electrically connecting the con 
ductors of the traveling device with a source 
of electricity, substantially as set forth. 

2. In combination with a movable device 
such as a trolley arm, -conductors, out of cir 
cuit with each other, mounted upon said arm, 
and having contact pieces intermediate of the 
length of the arm, -a, relatively stationary 
structure embodying a passage way through 
and in contact with the sides of which said 
arm passes in its travel, and conductors 
mounted upon the stationary structure in such 
position as to be encountered each by an ap 
propriate contact piece of the trolley arm, 
substantially as set forth. 

45 
3. In combination with a movable device 

such as a trolley arm mounted upon a vehi 
cle and equipped with two conductors out of 
circuit with each other and existing respect 
ively on opposite sides of said arm, i-a rela 
tively stationary structure comprising a pair 

e 
ts 

of arms between and in contact with both of 
which said trolley arm passes in the travel of 
the vehicle-and conductors mounted one 
upon each of said stationary arms and exist 
ing respectively on the inner faces of said 
arms for contact with the conductors of the 
trolley arm, substantially as set forth. 

4. In an apparatus for the control of a 
switch, in combination with switch operative 
mechanism contained in a closed casing, as a 
means for communicating the regulated move 
ment of the operative mechanism to the switch, 
a rigid shaft bar or pitman passing through 
and suitably packed with respect to the wall 
of the said casing, substantially as set forth. 

5. In an apparatus for the control of a 
switch, in combination with electrically oper 
ated switch controlling mechanism in com 
munication with a source of electric supply, 
and contained in a closed casing, as a means 
for communicating the desired movement of 
said mechanism to the switch, a horizontally 
disposed rigid shaft bar or pitman passing 
through and packed with respect to the Wall 
of the casing, and having an outer end adapt 
ed for engagement with the switch rail, sub 
stantially as set forth. 

6. In combination with a car carrying con 
duetors in regulated contact with a source of 
electrical supply, a switch-operating mechan 
ism consisting of a movable armature, means 
for connecting said armature with a switch, 
a pair of electro-magnets situated respectively 
on opposite sides of the armature, and a pair 
of conductors, the upper portions of which 
are adapted to be encountered by the con 
ductors on the car, and the lower portions of 
which are wound oppositely around the ar 
mature and then connected with each other 
and continued as a single conductor to and 
around both magnets in a common direction, 
substantially as set forth. 
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In testimony that I claim the foregoing as 
my invention I have hereunto signed my 
name this 4th day of November, A. D. 1891. 

POWELL EVANS. 
In presence of 

F. NORMAN DIXON, 
- R. M. RUSSELL. 

  


