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To all, whom, it may concern: 
Be it known that I, FRANKL. DoDGSON, a 

citizen of the United States, and a resident of 
Rochester, in the county of Monroe and State 
of New York, have invented certain new and 
useful Improvements in Electropneumatic 
Valves, of which the following is a specifica 
tion. 
This invention relates to an electropneu 

matic valve to be used in connection with 
railway signaling or with the operation of any 
part of a railway superstructure by means of 
fluid-pressure controlled by an electric cur 
rent. 
The objects of the invention are to produce 

a good construction, to construct the valve 
and its operating-magnetin such manner that 
all necessary adjustments may be provided, 
and also to provide against derangement by 
dirt particles or moisture carried by the air. 
In the drawings, Figure 1 shows a section 

of the valve and its magnet. Fig.2 shows a 
section on the line acac of Fig. 1, the magnet 
being omitted in this figure, and Fig. 3 shows 
the fastening of the valve-casing to the cap 
carrying the maguet. 
The valve-casing A comprises a cap 1, car 

rying the magnet by means of a strap and 
set-screw 2 of a well-known construction in 
such a manner as to be easily detachable. It 
is held in position by the studs 3, which rest 
in sockets in lugs 3 on the valve - casing. 
(See Fig. 3.) This cap 1 has two pipe con 
nections 4 and 5. The supply or inlet pipe 
for supplying air or other fluid under pres 
sure enters at the supply-port 4. At the out 
let-port 5 the outlet-pipe which supplies the 
motor-cylinder is connected. Consequently 
when the valve is opened it allows air from 
the port 4 to enter through the port 5 into 
the cylinder. (Net shown.) For this pur 
pose the valve-casing has aport 6, which con 
nects with the supply-opening 4 and leads to 
the upper or supply chamber 7. The central 
or outlet chamber 8 has a port 9, which com 
municates in the same manner with the out 
let 5. The valve for controlling these ports 
is a double-seated valve composed in the form 
herein shown of a pair of connected valves 
10 and 15. The supply-valve 10 when closed 

upon its seat by the air-pressure in the sup 
ply-chamber 7, assisted by the spring 11, will 
shut off the supply from the outlet-port 9, and 
no air can therefore enter the motor-cylinder. 
This valve 10 has a stem guided in the cover 
12. The lower valve- chamber or exhaust 
chamber 13 communicates with the atmos 
phere through the port 14 in the cap, as shown 
in Fig. 2. The exhaust-valve 15 shuts of the 
Communication between the exhaust and the 
central chamber, and consequently cuts off 
the exhaust from the cylinder when this valve 
is against its seat. When the valve 15 is 
open, the cylinder can exhaust through the 
ports and chambers 9, 8, 13, and 14. A stem 
16, attached to the valve 15 and entering into 
the valve 10, keeps these two valves at a uni 
form distance apart, and as this distance is 
greater than that between the two valve-seats 
one valve will always be away from its seat and 
open when the other one is seated and closed. 
In other words, the valves are oppositely act 
ing. Both the supply and exhaust valves are 
preferably made conical in shape, as shown. 
The cap 1 has a central conical projection 
17. The upper diameter of this conical pro 
jection is less than that of the base of the 
valve 15 for a purpose which will be explained 
farther on. The cap 1 has an internal finely 
pitched thread 100, which serves to attach the 
cap to the magnet. The magnet, which is of 
the usual iron-clad type, has the usual soft 
iron core 18 and has the wire windings 19, 
which are surrounded by an iron casing 20, 
which may be a piece of tube threaded at 
both ends. 
binding-posts 21 and 22, are attached to this 
tube, and connection is made on the inside of 
the tube with the magnet-wire and on the out 
side with the controlling-circuit wires, so that 
when current passes through this controlling 
circuit the magnet is energized. The arma 
ture 23 of the magnet consists of a soft-iron 
plate loosely placed in a lower cap 24 and sup 
ported by it when the magnet is not ener 
gized. The cap 24 has internal screw-threads 
101, and is thus adjustably attached to the 
magnet-casing 20. The core 18 has a rein 
forcement 24". A fiber or other insulating 
plate 25 is placed between this reinforcement 

Electrical connectors, such as the. 
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and the magnet- windings. Another plate and will be kept out of the lifting-rod open 
25, which may be an insulating-plate or may ing and the magnet. 
be provided merely with insulated blocks for The valve-casing and the chambers 13 and 
the magnet-wire terminals, protects the top 7 are made generous in size to act as dirt-col 
windings. Placed so as to slide freely in a lectors and to avoid the carrying along of 
longitudinal axial opening of the core 18 is a impurities in the air into the cylinder. 
lifting-rod 26. This rod abuts at one end What I claim is 
against the base of the valve 15 and at its 1. In an electropneumatic valve, an elec 
other end rests upon the top surface of the tromagnet having an armature, a double 
armature 23. It is not otherwise fastened to seated valve, a valve casing having ports 
either the valve or the armattlre. connecting a supply with an outlet through 
The operation of the device is as follows: one valve-seat, and closing the exhaust when 

When current passes through the magnet, the armature is in one position, and a port 
energizing it, the armature is attracted, car- connecting the outlet with the exhaust 
rying with it the lifting-rod, and thereby push- through the second valve-seat and closing the 
ing up the valve 15 and with it the valve 10, supply when the armature is in the other 
so as to set said valve 15 against its seat and position, means for operating said valve by 
open the valve 10. Air from the supply-pipe movement of said armature, and means for 
can now pass from the upper chamber 7 independently adjusting the distance be 
through the central chamber 8, the port 9, and tween the armature and the valve and the 
the outlet, 5 into the cylinder whose piston is distance between the armature and its mag 
to be operated. As soon as the current has net without disconnecting any parts of the 
been cit off the magnet will become de&ner- mechanism or disturbing any other adjust 
gized, the armature will drop, the valve 10 ments, substantially as set forth. 
will shut off the supply by coming against its 2. In an electropneumatic valve, an elec 
seat, and the valve 15 will open to exhaust, tromagnet having an armature, a double 
The length of the lifting-rod 26 is such that seated valve, a valve-casing having ports 

when the supply-valve 10 is against its seat, connecting a supply with the outlet through 
cutting off the supply, and the armature rests one valve-seat, and closing the exhaust when 
in the bottom of the cap 24, this lifting-rod the armature is in one position, and a port 
should just fill the space between the bottom of connecting the outlet with the exhaust 
the valve 15 and the top of the armature and through the second valve-seat and closing the 
that when the armature is lifted and the valve supply when the armature is in the other 
15 is against its seat the armature should not position, means for operating said valve by 
quite touch the magnet. It is therefore neces- movement of said armature but detached 
sary to provide two adjustments to obtain this from both, and means for independently ad 
necessary relative position of the parts. If I justing the distance between the armature 
the lifting-rod itself were to be made adjust- and the valve and the distance between the 
able,it would necessitate taking apart the mag-armature and its magnet without disconnect 
net to get at theadjustment. With the presenting any parts of the mechanism or disturbing 
construction, however, both adjustments can any other adjustments, substantially as de 
be made with the greatest ease without dis-scribed. 
turbing any one of the component parts and 3. In an electropneumatic valve, a double 
without taking anything apart. To adjust seated valve, a valve-casing therefor having 
the distance between the valve and the arma- ports connecting a supply with an outlet 
ture, the tube 20, carrying the entire magnet, through one valve-seat and closing the ex 
is adjusted in the cap 1 by means of the haust when said valve is in one position and 
screw-thread 100. To regulate the lift of the a port connecting the outlet with the exhaust 
magnet, the cap 24 is adjusted on the casing through the second valve-seat and closing the 
20 by the threads 101. Both of these adjust- supply when the valve is in the other position, 
ments can take place easily after all the parts an electromagnet, means for connecting said 
have been assembled and can be carried out electromagnet with the valve-casing whereby 
to any degree of nicety. said electromagnet is axially adjustable with 

It was stated above that the upper diame- reference to said valve-casing in the line of 
ter of the projection 17 is smaller than that movement of said valve, an armature for said 
of the base of the valve 15. The purpose of electromagnet, independent means for ad 
this construction is to prevent impurities or, justing the position of said armature with 
water carried by the air from reaching the reference to the magnet, and means for op 
magnet and possibly impairing its efficiency erating said valve by movement of said ar 
or clogging the movement of the armature or mature, substantially as set forth. 
lifting-rod. 
By the construction shown the valve 15 

will act as a shed for the opening through 
which the lifting-rod passes. Water or any 
impurities will be carried along its sides into 
the chamber 13 and out through the exhaust 

seated valve, a valve-casing therefor having 
ports connecting a supply with an outlet 
through one valve-seat and closing the ex 
haust when said valve is in one position and 
a port connecting the outlet with the exhaust 
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, through the second valve-seat and closing the 
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supply when the valve is in the other position, 
an electromagnet, means for connecting said 
electromagnet with the valve-casing whereby 
said electromagnet is axially adjustable with 
reference io said valve-casing in the line of 
movement of said valve, an armature for said 
electromagnet at the other end thereof, inde 
pendent means for adjusting the position of 
said armature with reference to said electro 
magnet, and a rod extending from said arma 
ture to said valve but detached from both, 
substantially as described. 

5. In an electropneumatic valve, a double 
seated valve, a valve-casing therefor having 
ports connecting a supply with an outlet 
through one valve-seat and closing the ex 
haust when said valve is in one position and 
a port connecting the outlet with the exhaust 
through the second valve-seat and closing the 
supply when the valve is in the other position, 
an electromagnet, a magnet-casing therefor 
axially adjustable with reference to said 
valve-casing in the line of movement of said 
valve, an armature foi" said electromagnet, 

3. 

an adjustable cap on said magnet-casing and 
containing said armature and adapted to ad 
just the position of said armature with ref 
erence to said magnet, and a rod extending 
from said armature to said valve, substan 
tially as described. 

6. A conical valve, a valve-casing having a 
valve-chamber and suitable ports, a rod op 
erated by an armature and passing into the 
valve - chamber and adapted to press said 
valve to its seat, a projection into said valve 
chamber adjacent to said valve when open 
and having an opening through which the 
rod passes, said projection having a smaller 
diameter at the top than the lower base of 
the conical valve, so that impurities carried 
by the air will be deflected and cannot pass 
out of the valve-chamber through the lifting 
rod opening, an electromagnet, and an arma 
ture therefor for operating said rod, substan 
tially as described. 

FRANK L. DODGSON. 
Witnesses: 

C. M. PERKINS, 
F., BISSELL. 

35 

40 

45 


