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To all whom it may concern: 
Be it known that I, ROLLIN A. BALDWIN, a setting, or shifting of the parts of the ap 

citizen of the United States, residing at 
South Norwalk, in the county of Fairfield 
and State of Connecticut, have invented cer 
tain new and useful Improvements in Elec 
tromagnetic Railway-Switches, of which the 
following is a full, clear, and exact descrip 
tion. 

This invention relates in general to electro 
magnetic apparatus for imparting a recipro 
cating or to-and-fro motion to a movable 
body, such as a railway-switch point, a sig 
nal-arm, or sign. 
The invention is herein described in con 

nection with a railway-switch point, as this 
is one of the best examples of its use. 
The object of the invention is to move the 

switch-point first in one direction and then 
in the other with a single magnet, both mo 
tions being performed positively by the mag 
net and not, as in some cases heretofore pro 
posed, in one direction by the magnet and in 
the other direction by a spring. To accom 
plish this action, it is necessary to adjust or 
set the mechanism through which the mo 
tion is transmitted to the switch after each 
movement thereof in such a way that the 
next movement will be in the reverse direc 
tion. 

In Letters. Patent of the United States No. 
610,016, issued to me August 30, 1898, I have 
shown and described a switch-operating 
mechanism capable of moving the switch in 
both directions positively by a single electro 
magnet, and for adjusting or setting the 
mechanism after each movement of the 
switch. I describe two springs acting oppo 
sitely upon one of the connecting elements 
between the armature and the switch-point 
and so arranged that the tension of one of 
them will be increased while that of the other 
will be diminished with each operation of the 
switch, and after the said operation the 
spring in which the power is stored acts to do 
the adjusting or setting for the next opera 
tion. 
The object of the present invention is to 

furnish a substitute for the springs which 
will be less liable to get out of order and 
more certainin its action. 
My invention therefore consists in provid 

apparatus. 

and abutments, to accomplish the adjusting, 
a 

ratus after each operation, thereof, ERP 
which will be fully described in detailherein 
after and pointed out in the claims. 

In the accompanying drawings, Figure 1 
represents a side elevation of my improved 

Fig. 2 is a vertical section there 
of, showing parts in elevation. Fig. 3 is a 
detail of the bar. to which the reciprocating 
motion is imparted. Figs. 4 and 5 are de 
tails showing the operation of the mechan 
ism, and Fig. 6 is a partial detail showing a 
modification of the invention. 
A indicates an electromagnet, preferably 

of the horseshoe type, its backyoke being in 
dicated by a and its armature by a. The magnet is rigidly supported in a frame B, to 
which the back. yoke is bolted and from 
which depend two rods bb, which pass loosely 
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through the armature and constitute a guide 
for the motion thereof and are secured to a 
cross-piece b', upon which the armature nor 
mally rests within attractive distance of the 
poles of the magnet. Above or beyond the 
backyoke and mounted in a suitable guide 
way in the frame B is a bar C, to which recip 
rocatory motion is to be imparted. This bar 
extends out through one side of the frame to 
any suitable distance and makes a suitable 
connection with the device c, which may be the point of a railway-switch, a signal-arm, 
or any other device to be moved in the man 
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ner described. For the sake of description 
we will assume the device to be a railway 
switch point. It will be understood, how 
ever, that the primary function of the appa 
ratus is to move the bar C and that the con 
nections leading from this bar may be of any 
character to suit the conditions or require 
ments. 

Pivotally attached to the middle of the 
armature a? is a thrust-rod e, extending 
through an opening e' in the middle of the 
back yoke a. This opening is an elongated 
slot permitting the rod to swing on its pivota 
limited extent. The ends of the openings 
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are inclined at equal angles, and two sides of 
the rod which face these inclines are corre 
spondingly inclined, forming a partial wedge 
e' on the rod. It will be seen that if the rod 
is resting against one end of the slot when the 

ing rigid mechanical devices, such as cams armature is lifted the rod will be caused to 
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swing on its pivot. Above the wedge e” the 
rod is furnished with an arrow-heade', form 
ing the extremity of the rod. The sides of 
this arrow-head are adapted to engage with a 

5 wedge-shaped projection c', formed on or in 
the bar C. When the armature is in its nor 
mal position remote from the poles of the 
magnet, the point of the arrow-head e is im 
mediately below and slightly to one side of 
the point of the projection c', as shown in 
Figs. 1 and 5. It will now be seen that if the 

IO 

armature is lifted the wedge e” and arrow-. 
head e will respectively engage the back 
yoke a and the projection c' on opposite sides, 
and since the backyoke is stationary and the 
bar C movable the latter will be caused to 
slide by reason of the cam action and the 
movement will continue until the armature 
is stopped against the poles of the magnet. 
When the armature is again lowered to its 
normal position, the arrow-heade drops back 
to a position below the point of the projec 
tion c. It will now be seen that if the bar C 
is to be moved in the opposite direction at 
the next operation the point of the arrow 
head e must be shifted or set to the other 
side of the point of the projection c' in order 
that the arrow-head may act upon the other 
inclined face of the projection. The devices 
for accomplishing this are the particular sub 
ject of the present invention. 
project downward through slits g in the back 
yoke a and on each side of the rode. The 

35 lower ends of these yokes are formed with V 
shaped seats.f, the apexes of which are in a 
vertical line below the point of the projection 
c'. The rode carries a cross-pine", extending 
forward and rearward and resting in the W 

4o shaped seat? of each of the yokes f. The 
position of this pin and that of the seats.f' is 
such that when the pin is in the seat the point 
of the arrow-heade must be to one side or 
the other of the point of the projection c'. It 
may be remarked here that one of the 
yókes f and a pin projecting into it will serve 
the purpose fairly well; but two yokes are 
used to obtain symmetry of action. 
The operation may now be described in 

full. Assuming the parts to be in the posi 
tion shown in Fig. 1, if a suitable current of 
electricity is passed through the magnet the 
armature a will be lifted and the thrust-rod 
forced upward, causing the opposite sides of 
the wedge e' and the arrow-heade' to engage 
the inclined surfaces on the back yoke and 
bar C in the manner before described and 
force the bar over to the right into the posi 
tion shown in Fig. 4. It will now be seen 

5o that the lifting of the rode and the lateral 
movement of the yokesfhas brought the pin 
e' to the upper end of one of the inclines of 
the seats.f'. The magnet now being de&ner 
gized, the armature falls, carrying rode with 
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: the same manner. 
The bar C carries two yokes fand f', which 
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side of the seat.f'finally comes to rest at the 
apex of the seat immediately beneath the 
point of the projection c', as shown in Fig. 5. 
In this movement, the point of the arrow head e is necessarily shifted to the opposite 
side of the point of the projection c', since the 
lateral travel of the arrow-head is greater 
than that of the pin. If now the magnets 
are again energized, the rode in lifting en 
gages with the opposite side of the projection 
c', causing the bar C to be moved in the oppo 
site direction, and as this bar again carries 
the yokes? with it the pine will be acted 
upon by the opposite side of the inclined 
seat f', and the rode in lowering will be again 
shifted to the position shown in Fig.1. Thus 
it will be seen that each motion of the bar C 
is accomplished positively by the magnet and 
that the shifting necessary to accomplish 
this is obtained without the use of springs or 
other unreliable devices. 
In Fig. 6 I have shown a modification of 

the shifting mechanism which, in fact, is a 
mere reversal of the form described, since pin. 
e' is carried by the yoke or an equivalent arm 
f, and the V-shaped seat is formed upon or 
carried by the rode, as indicated at f". In 
this case the pin-head necessarily acts upon 
the under side of the seat; but the same re 
sult is accomplished as before and in exactly 

The cam and pin there 
fore become corresponding surfaces located 
upon the bar and rod for accomplishing the 
desired shifting of the parts. 

Having described my invention, I claim 
1. The combination of a bar having two 

opposite motions, an electromagnet, an ar 
mature therefor and an element moved by 
said armature on its forward stroke, said bar 
and element having corresponding cam-sur 
faces whereby the movement of the element 
will cause the bar to move, a V-shaped cam 
surface and a projection operating against 
the same, one of which is carried by the bar 
and the other by said element, the projection 
being adapted to engage with one side or the 
other of the cam-surface when the armature 
makes its back stroke, to shift the relative 
positions of said element and bar, for the pur 
pose set forth. 

2. The combination of a movable bar pro 
vided with a wedge-shape projection, a 
thrust-rod adapted to bear against the sides 
of said projection to move the bar in the di 
rection of its length, a V-shape cam-surface 
and a projection operating against the same, 
one of which is carried by the bar, and the 
other by the rod, the projection being adapt 
ed to engage with one side or the other of 
said cam to shift the position of the rod, so 
that it will bear against a particular side of 
the wedge-shape projection. 

3. The combination of a movable bar pro 
vided with a wedge-shaped projection, a 
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55 it, and the pine' being guided by the inclined thrust-rod pivoted at one end and having a 13o 
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wedge-shaped head at the other adapted to 
engage alternately with the opposite sides of 
the wedge-shaped projection, a V-shaped 
cam and a projection adapted to engage 
therewith one being carried by the bar and 
the other by the rod whereby a movement of 
the bar and a movement of the rod will serve 
to swing the rod on its pivot, for the purpose 
set forth. 

4. The combination of the electromagnet, 
its armature and backyoke, a thrust-rod piv 
oted to the armature and passing through an 
opening in the back yoke, a bar arranged 
parallel to the back yoke and provided with 

a wedge-shaped projection the opposite sides 
of which are adapted to be alternately en 
gaged by the end of the rod to move the bar 
in opposite directions, a V-shaped cam at 
tached to the bar and a pin attached to the 
rod and projecting between the arms of the 
car, substantially as described. 

In witness whereof I subscribe my signa 
ture in presence of two witnesses. 

ROLLIN A BALDWIN. 
Witnesses: 

JAMES PAUL, 
WICTOR. W. FERRIs. 
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