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To all whom it may concern; 
Be it known that I, MAXKERSTEIN, of Bos 

ton, in the county of Suffolk and State of Mas 
sachusetts, have invented certain new and 

5 useful Improvements in Electrical Railway 
Switches, of which the following is a specifi 
cation. 
This invention has for its object to provide 

a switch for electric street-railways which 
to shall be operated by electricity and means 

whereby the same may be operated by an at 
tendant on a car running on said railway. 
The invention consists in contact making 

and breaking devices on a fixed support above 
r; the car, one part of which is electrically con 

nected with the trolley-wire and the other 
with an electro-magnet located below the 
switch and adapted to operate the switch-rail 
when energized, a device on the trolley-arm 

2o of the car adapted to cause Said contact 
maker above the car to close the circuit and 
energize said magnet, and devices by which 
said device on the trolley-arm may be con 
trolled and operated by an attendant on the 

25 car, all of which I will now proceed to de 
scribe. 

In the accompanying drawings, forming a 
part of this specification, Figure 1 represents 
an end elevation of a car and of a portion of 

3o the trolley system and a sectional view of a 
portion of the rails, taken at a switch, and of 
a portion of the street below the same, show ing my improvements applied thereto. Fig. 
2 represents a top plan view of one rail of the 

35 track, having the pivoted switch member at 
tached thereto. Fig. 3 represents a section 
on line 33 of Fig. 2. Fig. 4 represents a sec 
tion taken on the line 4 4 of Fig. 3, looking 
downwardly. Fig. 5 represents a front view 

o of the upper end of the trolley-arm of the 
car, showing also the casings supported by 
the trolley system that contain my improved 
contact making and breaking devices for Op 
erating the switch. Fig. 6 represents a sec 

45 tion on line 66 of Fig. 5 and a side view of 
the upper end of the trolley-arm. 
The same letters of reference indicate the 

same parts in all the figures. 
In the drawings, a a represent the rails of 

5o a street-railway track, and b represents the 

movable switch member of said rail, pivoted 
at b' to the rail a in the usual manner, 

b' represents a pin or stud affixed to and 
projecting downwardly from the movable 
member b. 
its lower end with an armature b. The stud 
or arm b” projects down through a slot in the 
rail a and through similar slots in a cover or 
shield c and in casing d, located below the 
Switch. The casing d contains the electro- 6o 
magnets e e', between which the armature b 
is located. Said casing is provided in its up- - 
per side with a slot, through which the arm 
b'passes, said slot permitting a movement of 

The arm or stud bisprovided at 55 

said arm from side to side. Surrounding the 65 
slot in said casing is an upwardly-extending 
flange d'. The arm b is provided with an 
annular flange b, which projects downwardly 
outside of the flange d' and surrounds the 
Sale, - 

c represents a casing or shield which in 
closes the flanges d' and b and rests on or 
is attached to the top of the casing d. Said 
shield c is provided with a slot in its upper 
surface similar to that in the top of the cas- 75 
ing d and serving a similar purpose. The 
shield c is provided near its junction with 
the casing d with a series of outlets di. The 
object of the flanges d' and band shield c is 
to prevent moisture from entering the casing 8o 
dand affecting the magnets therein contained. 
It will be seen that if any moisture reaches 
the interior of the shield c through the slot 
in the top thereof it will be deflected by the 
flange band will run down and out of the 85. 
outlets d. On the other hand, if from any 
cause moisture should rise in the shield c 
from the bottom it will be seen that said 
moisture will be prevented from flowing down 
into the casing d by the flange d", surround- 9o 
ing the opening of said casing. 
From the foregoing it will be seen that when 

the magnetSee are energized the armature 
b will be attracted thereto, thus through the 
stud or arm b moving the movable switch 95 
member b to the left as viewed in Fig. 1 or 
against the outer side of the rail C. When, 
on the other hand, the magnets e'e' are en 
ergized, the armature and movable switch 
rail will be caused to move to the right as Ioo 
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viewed in Fig. 1 or against the inside of the 
rail Ct. 

ff’ represent two casings or shields, which 
are supported by suitable parts of the trolley 
system in suitable relation to the trolley 
wire, one on each side thereof. The casing 
f is provided with a leverg, pivoted at g to 
an ear on the interior of said casing, said le 
verbeing normally held in the position shown 
in Fig. 6 by means of a spring h. Affixed to 
and insulated from said lever g is a contact 
piece i, which coincides with another contact 
piecei, which is affixed to and insulated from 
the casing or shield f. The contact-piecei 
is electrically connected with the trolley-wire 
p by a wire k, and the contact-piece i is simi 
larly connected by the wire n with one end 
of the coil-wire of the magnets e. The other 
end of the coil-wire of said magnets e is con 
nected by a wire in with the wire O, which is 
buried in the road-bed between the tracks. 

It will be obvious from the above descrip 
tion that when the leverg in the shield f is 
moved so as to bring its contact - piece 
against the contact-piece i in said shield the 
circuit will be closed, and a current from the 
trolley-wire p willflow over the wire k through 
the contact-piecesi and i, over the wire m 
through the magnets e and wire n, and to 
ground by the wire O, thus energizing the mag 
nets e and causing the armature to be at 
tracted thereby and to move the switch-rail to 
the left, as before described. 
The casing or shield f' is provided with a 

lever g', a spring holding the same in inop 
erative position, contact - pieces on said le 
ver and on the casing and wire k' connect 
ing the contact-piece on the casing with the 
trolley-wire p, all as in the casing or shield 
f above described. A wire m' connects the 
contact-piece on the lever g' with the mag 
nets e', and a wire in connects said magnets 
with the wire O, said wires performing the 
same function for the magnets e' that the 
wires in and n do for the magnets e. For the 
sake of clearness the Wires in and in are 
shown in full lines in Fig. 1, while the wires 
m’ and n' are shown in dotted lines in said 
figure. It will be seen that when the contact 
pieces on the casing f' and the lever g' are 
brought together the circuit is closed and the 
current will energize the magnets e', thus 
causing the switch-rail b to move to the right, 
as before described. The wires an im' may be 
supported by any suitable means on one of 
the standards or uprights of the trolley sys 
tem and may be inclosed in a conduit q for 
some distance above the ground, being ar 
ranged in said conduit in such manner that 
they are kept insulated from each other, as 
shown in Fig. l. 

r' represent two studs or arms affixed to 
the trolley-arms, near the upper end thereof, 
and projecting at right angles thereto. On 
the outer ends of said arms r are mounted, 
respectively, bell-crank levers it. The rear 
arms of said bell-crank levers it are respect 
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ively provided with outwardly - extending 
pieces at it', while the front arms of said le 
vers are provided with holes through which 
pass the cords ' ', one end of each cord be 
ing attached to the rear arm of each lever, 
while the other ends of said cords are brought 
down to the front of the car and are there 
provided with suitable handles and engaged 
in suitable hooks up v', which hold them in 
place. The cord v operates the lever t and 
the cord ' the lever t. 

acac' represent springs arranged on the arms 
r' a' and having one end attached to or sup 
ported by the said arms or... the trolley-arm, 
while their outer ends bear on the levers it 
in such a way as to throw said levers back 
against cross bars or arms if f', projecting 
from the trolley-arm S at a point above the 
arms r '', the said levers being thus held by 
said springs in their normal or inoperative 
position. I have here shown the springs 
acac' as made in one piece, said spring being 
passed under the trolley-arm at the center of 
its length and having its ends ac ac' wound 

75 

around the arms ' ' and passed in front of . 
the rear arms of the levers it, the stress of 
said spring tending to force said levers back 
wardly, as shown and described. The levers 
it are so arranged on the trolley-arm that 
their projecting portions u, u' are directly un 
der the ends of the levers g g’. When the 
trolley-arm s is in its normal position with 
relation to the trolley-wire p and the levers 
it are in their normal position, the arms at 
t' of said levers will pass under the ends of 
the levers g g without touching the latter. 
Supposing, however, that the operator on the 
car desires to operate the switch so as to throw 
the movable rail over to the left as viewed 
in Fig. 1, he pulls the cord v just before he 
reaches the switch and holds the same. This 
causes the arm at of the lever t to be moved 
upwardly into line with the lever 9, so that 
as the car moves along the track toward the 
switch the said arm t will strike the leverg 
and will cause its contact-piece i to come into 
contact with the piecei, thus closing the cir 
cuit and causing the movable rail member b 
to move to the left, as already described. 
Whenever the arm at has struck the lever g 
and moved the same, as above described, it 
may be released and will be carried back to 
its inoperative position by its spring ac, 
When the operator desires to move the 

switch-rail to the right, he pulls and holds the 
cord ', the operation being carried out as 
already described. The shields or casings 
ff', with the level's g g projecting therefrom, 
are arranged at such a position with relation 
to the switch that they may be operated and 
will move the switch-rail before the forward 
Wheels of the car reach said switch. Hooks 
'u' ware provided at each end of the car, and 
the cords a v' are readily removed from said 
hooks, so that when the trolley-arm is swung 
around at the end of a trip in one direction 
the cords a v' will swing with the said arm 
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and may be engaged with the hooks at the 
other end of the car. . 

I may make various changes in the con 
struction and arrangement of parts of my in 
vention without departing from the nature 
and spirit thereof. - 
To provide for the escape of water that 

may find its way into the casing d, I provide 
pipes 2 2, arranged to conduct water from 
said casing to a sewer or other receptacle. 

I claim 
1. In an electric street-railway switch, the 

combination, with the movable switch mem 
ber, of an armature-carrying arm or stud pro 
jecting downwardly from the same, an arma 
ture thereon, electro-magnetson oppositesides 
of said armature adapted when energized to 
attract the said armature. and thus move the 
said movable switch member, the trolley-wire, 
trolley-arm, contact-levers supported by the 
trolley-wire and adapted to be electrically 
connected therewith, the said contact-levers 
being electrically connected with the said 
electro-magnets, and movable arms on the 
trolley-arm to move the contact-levers to close 
the circuit and energize one or the other of 
the electro-magnets, as set forth. 

2. In an electric street-railway switch, the 
combination, with the movable switch mem 
ber, of an armature-carrying arm or stud pro 
jecting downwardly from the same, an arma 
ture thereon, electro-magnetson oppositesides 
of said armature adapted when energized to 
attract the said armature and thus move the 
said movable switch member, contact-making 
or circuit-closing levers and fixed contact 
pieces wherewith the same co-operate, suit 
ably supported by the trolley-wire-support 
porting system, said levers being normally 
held out of their circuit-closing position, con 
nections between said contact-making parts 
and the trolley-Wire and between said parts 
and the said magnets, whereby when the cir 
cuit is closed by one of said levers one of the 
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magnets is energized and when the circuit 45 
is closed by the other lever the other magnet 
is energized, and devices on the car whereby 
When the car is running past said contact 
making levers either of them may be caused 
at the will of the operator to make contact 5o 
and close a switch-operating circuit, as set 
forth. 

3. In an electric street-railway switch, the 
combination, with the movable switch mem 
ber, of an armature-carrying arm or stud pro- 55 
jecting downwardly from the same, an arma 
ture thereon, electro-magnetson oppositesides 
of said armature adapted when energized to 
attract the said armature and thus move the 
said movable switch member, contact-making 
or circuit a closing levers and fixed contact 
pieces wherewith the same co-operate, suit 
ably supported by the trolley-wire-support 
ing system, said levers being normally held 
out of their circuit-closing position, connec- 65 
tions between said contact-making parts and 
the trolley-wire and between said parts and 
the said magnets, whereby when the circuit 
is closed by one of said levers one of the mag 
nets is energized and when the circuit is 
closed by the other lever the other magnet is 
energized, and devices supported by the trol 
ley-arm of the car, which are normally held 
out of the path of said contact-making le 
vers, and connections extending therefrom to 
a suitable point on the car, whereby the said 
devices may be operated by an attendant on 
the car and caused to strike said contact-mak 
ing levers and move them to their circuit 
closing position, as set forth. 
In testimony whereof I have signed my 

name to this specification, in the presence of 
two subscribing witnesses, this 12th day of 
May, A. D. 1891. 
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MAX KERSTEIN. 
Witnesses: 

EWING W. HAMLEN, 
C. F. BROWN. 

  


