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No. 788,586. 

UNITED STATES 

Patented May 2, 1905. 

PATENT OFFICE. 

ERNEST COPELAND IRVING, OF WESTMINSTER, ENGLAND, ASSIGNOR 
OF ONE-HALF TO JOHN PATRICK O’DONNELL, OF WESTMINSTER, 
ENGLAND. 

PNEUMATIC RAWAY SIGNALNG SYSTEM AND ELECTROPNEUMATIC VALWE THEREFOR, 

SPECIFICATION forming part of Letters Patent No. 788,586, dated May 2, 1905. 
Application filed March 14, 1903, Serial No. 147,856, 

To at 27 whon, it notly concern: 
Be it known that I, ERNEST COPELAND IRV 

ING, residing at Palace Chambers, Westmins 
ter, in the county of Middlesex, England, 
(whose post-office addressis Palace Chambers, 
Westminster, in the county of Middlesex, 
England,) have invented certain new and use 
ful Improvements in Pneumatic Railway Sig 
naling Systems and Electropneumatic Valves 
Therefor; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
of the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. 
This invention consists principally in an 

improved electropneumatic or electromag 
netic valve for use in pneumatic railway sig 
naling apparatus whereby said apparatus is 
simplified and the liability to derangements 
minimized. In my invention when the elec 
tromagnet for actuating the valve is de&ner 
gized the fluid-pressure is allowed to pass 
through the valve, and, on the other hand, 
when the magnet is energized the passage of 
fluid-pressure is cut off, so that interruption 
or failure of the electric current will cause 
the admission of air to a locking-cylinder or 
to operate other devices for locking conflict 
ing levers in the interlocking apparatus. The 
application of this valve to pneumatic rail 
way signaling systems and the like will be 
readily understood by reference to the prior 
British specification of Letters Patent No. 
5,511, of 1902, and to the specification and 
drawings accompanying my application for 
Letters Patent of the United States for 'Im 
provements in railway signaling’ filed con 
currently with this application. 

In the accompanying drawings, Figure 1 is 
a sectional elevation of my improved electro 
pneumatic valve. Fig. 2 is a plan view of the 
valve-box part 2, hereinafter referred to. 
Fig. 3 is a plan view of the intermediate part 
3 of the valve-box hereinafter referred to. 

In carrying out my invention I provide on 
the top of the magnet 1" or magnet-casing 1 
a valve box or casing, preferably consisting 
of three main parts 2, 3, and 4. The part 4 

has two pipe connections 5 and 6. Air or other 
fluid pressure enters at 5, and 6 is the outlet 
through which the fluid-pressure passes to the 
locking-cylinder or other apparatus to be op 
erated by compressed air when the valve-mag 
net 1" is de&nergized. For this purpose the 
valve-casing has a port or passage 7, which 
connects with the supply-inlet 5 and leads to 
the upper chamber 8. The central chamber 
9 has a port or passage 10, which communi 
cates in a similar manner with the outlet 6. 
The intermediate part 3 of the valve box or 
casing is provided with a valve-seat on top, 
on which works a conical valve 11, and also 
with exhaust-ports 12, controlled by said valve 
11 and leading to the atmosphere through 
ports 12". There is a central projection 14 in 
this intermediate part, forming a guide for the 
valve stem or rod 15. An upper conical valve 
16 works on a seat in the upper portion 2 of 
the valve-box, said valve controlling the pas 
sage of fluid-pressure through the port 16". 

55 

7 o 
The valves are actuated through an armature 
stem or rod 17, extending through the electro 
magnet, and also guided at the top end by a 
bush or sleeve 18 in the lower part 4 of the 
valve-casing. 
The upper portion 2 of the valve-casing is 

provided with preferably three lugs or pro 
jections 19, 19", and 19", which correspond 
with similar lugs 20, 20", and 20” on the in 
termediate portion 3 of the valve - casing. 
These lugs register with dowel-pins 21, fixed 
in the lower portion 4 of the valve-casing, and 
are so arranged as to insure the parts of the 
valve-casing being always fitted together in 
their proper position, so that the ports or pas 
sages 7 and 10 register correctly. If it is de 
sired to use only two lugs or projections, this 
may be done by omitting either of lugs 19 or 
19" on the part 2 of the valve-casing and cor 
respondingly either of the lugs 2020” on the 
part 3 of said casing. The lower portion 4 
of the valve-casing is secured to a cap or cover 
22 by means of screws 23 or otherwise. This 
cap is screwed internally, so as to receive the 
magnet-casing 1. The three parts 2, 3, and 4 
and the cover 24 are held together by means 
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of a yoke or strap and screw (not shown in 
the drawings) of a well-known construction in 
such a manner as to be easily detachable. 
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The armature 25 is loosely placed in a box 
or cap 26, screwed on the lower end of the 
magnet-casing 1, and normally-that is to say, 
when an electric current passes through the 
magnet 1", energizing it-the armature 25 is 
attracted, carrying with it the stem or rod 17. 
and thereby pushing the valve 16 up against 
its seat, shutting off the main air-supply from 
the cylinder or other apparatus to be oper 
ated on. The lower valve 11 is held in a raised 
position from its seat, thus allowing air to ex 
haust through ports 12. Upon the magnet 1" 
becoming de&nergized the armature will drop, 
the valve 11 will close the exhaust-ports 12, 
and the valve 16 will open port 16", allow 
ing the fluid-pressure from the main sup 
ply to pass through the port 7, chamber 8, 
port 16", and port 10 to the cylinder or other 
apparatus to be operated upon. When the 
magnet 1" is again energized, the valves 11 
and 16 are returned to the position shown in 
Fig. 1, thus again cutting off the compressed 
air from the main supply and opening the cyl 
inder or other apparatus to exhaust through 
6, 10, 9, and 12. 

It will be observed that no spring is em 
ployed in connection with the valves. 
What I claim as my invention, and desire to 

secure by Letters Patent, is 
1. In an electropneumatic valve, the com 

bination of a valve-casing having inlet, outlet 
and exhaust ports, and passages connecting 
said inlet and outlet ports, and said outlet and 
exhaust ports, respectively; a valve adapted 
in one position to close said connection be 
tween the inlet and outlet ports and to open 
said outlet-port to exhaust, and in another 
position to close said connection between said 
outlet and exhaust ports and to open the con 
nection between said inlet and outlet ports; 
an electromagnet; an armature for said mag 
net adapted to fall by gravity therefrom when 
Said magnet is de&nergized and to approach 
said magnet when it is energized; and a con 
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nection between said armature and said valve, 
whereby said valve is caused to assume the 
position first described when said armature 
approaches said magnet, and the second de 
scribed position when said armature falls 
away from said magnet, Substantially as shown 
and described. 

2. In an electropneumatic valve, the com 
bination of a valve-casing having inlet, outlet 
and exhaust ports, and passages connecting 
said inlet and outlets ports, and said outlet 
and exhaust ports, respectively; a valve adapt 
ed in one position to close said connection be 
tween the inlet and outlet ports and to open 
said outlet-port to exhaust, and in another 
position to open said connection between said 
inlet and outlet ports and to close the connec 
tion between said outlet and exhaust ports; 
an electromagnet; an armature for said mag 
net adapted to fall by gravity therefrom when 
said magnet is de&nergized and to approach 
said magnet when it is energized; a stem for 
said valve, attached to said armature whereby 
said valve is caused to assume the position 
first described when said armature approaches 
said magnet, and the second described posi 
tion when said armature falls away from said 
magnet, substantially as shown and described. 

3. An electromagnetic valve having inlet, 
outlet and exhaust ports, passages connecting 
said inlet and outlet ports, and said outlet 
and exhaust ports, and seats in said passages 
for valves to close said connection between 
said inlet and outlet ports, and said outlet and 
exhaust ports, respectively, said valve being 
comprised of several separate, coordinating 
parts having corresponding lugs adapted to 
register when said parts are in proper rela 
tion, and to be connected thereby by locking 
means, substantially as shown and described. 
In testimony whereof I affix my signature in 

presence of two witnesses. 
ERNEST COPELAND IRWING. 

Witnesses: 
W. H. NIXSON, 
WALLER. E. ROCHE. 

SO 
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