


Patented Mar. 16, 1948 2,437,991 

UNITED STATES PATENT OFFICE 
243,991 

CONTRO, APPARATUS 
Cyril E. Baston, Irwin, Pa., assignor to Westing 

house Electric Corporation, East Pittsburgh, 
Pa., a corporation of Pennsylvania. 
Application March 12, 1943, Serial No. 48,898 

(Cl.121-88) 4 Claims, 

My invention relates, generally, to control ap 
paratus, and more particularly, to apparatus of 
the electro-pneumatic type utilized in the control 
of electric locomotives and vehicles. 
The proper control of electric locomotives often 

requires the interposition of a time interval be 
tween two Successive operations, such as between 
the closing of a relay and the closing of the switch 
controlled by the relay. One method of secur 
ing the desired time interval is to interpose a 
time-delay device between the initiating device, 
Such as a relay, and the controlled device, such 
as a SWitch. Time-delay devices of various types, 
Such as magnetic, electro-mechanical or pneu 
matic, have been utilized. However, all of these 
devices With Which I am familiar are rather com 
plicated in structure and expensive to manu 
facture. Furthermore, their installation neces 
sarily requires additional Space and either air 
or electrical connections or both. 
An object of my invention, generally stated, is 

to provide a simplified and improved means of 
obtaining a predetermined time interval between 
Successive operations of control apparatus. 
A more Specific object of my invention is to pro 

Wide a time-delay device which Inay be utilized 
With an electro-pneumatic switch without requir 
ing any additional wiring or piping. 
Another object of my invention is to provide 

a time-delay device having a variable timing fea 
ture. 
Other objects of my invention will be explained 

fully hereinafter or will be apparent to those 
skilled in the art. 
In accordance with my invention, a relatively 

Small adapter with a connected air reservoir may 
be inserted between the magnet valve and the 
cylinder of an electro-pneumatic switch, thereby 
Converting it to a switch which will close its con 
tact members a desired time interval after its 
magnet Valve is energized, 
For a fuller understanding of the nature and 

objects of my invention, reference may be had to 
the folloWing detailed description, taken in con 
junction with the accompanying drawing, in 
Which: 

Figure 1 is a view, in section, of a magnet valve 
and time-delay device embodying my invention; 

Fig. 2 is an enlarged view, in section, of the 
time-delay device, the section being taken along 
the line II-II of Fig. 3; 

Figs. 3 and 4 are enlarged views, in front and 
end elevation, respectively, of the time-delay de 
Vice; and 

Fig. 5 is an enlarged view, in end elevation, of 
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2 
a modification of my invention, a portion being 
broken away for clearness. 

Referring to the drawing, and particularly to 
Fig. 1, the structure shown therein comprises a 
magnet valve 0 which is utilized to control the 
flow of a fluid, such as air, to a cylinder of an 
electro-pneumatic switch, or other fluid-oper 
ated device. A time-delay device or adapter 2 
is disposed between the magnet valve 0 and the 
switch cylinder for delaying the operation of 
the switch a predetermined time interval after 
the operation of the magnet valve 10. The mag 
net valve ?o may be of the electro-magnetic type 
having a solenoid coil í 3 and a solenoid member 
4 for actuating valve members 5 and 6 against 

the force of a compression spring í7. The mag 
net valve is provided with openings i8 and 9 
which are connected to corresponding openings 
in the adapter 2. 
As shown more clearly in FigS. 2, 3 and 4, the 

time-delay device or adapter 2 comprises a body 
member 2 having openings 22 therein joined 
by a restricted passage 23 leading transversely 
through the body member 2. A passage 24 ex 
tends longitudinally through the body member, 
and an Opening 25 in one side of the body mem 
ber is connected to the longitudinal passage 24. 
A similar opening 26, disposed oppositely from 
the opening 25, is connected to the longitudinal 
passage 24 through a passage 2 and a valve 28 
disposed at one end of a piston 29 slidably dis 
posed within the body member 2. The valve 28 
is normally closed by a compression spring 3 
which is retained in the body member 2 by a 
plug 32 threaded into the one end of the body 
member 2i. A valve 33 at the opposite end of the 
piston 29 from the valve 28 is closed when the 
Spring 3 is compressed by the action of the pres 
Sure fluid, as will be explained more fully here. 
inafter. 

Relatively small openings or ports 34 extend 
through the piston 29. An opening 35 is provided 
in the plug 32 to permit the pressure fluid to es 
Cape to atmosphere under predetermined condi 
tions. An enclosed reservoir 36 is connected to 
the longitudinal passage 24 through an opening 
37 provided in the end of the body member 2 
opposite the plug. 32. 
When the Solenoid 3 of the magnet valve fo 

is energized, the pressure fluid, such as com 
pressed air, enters the adapter 12 from the supply 
line through the opening 22 in the adapter 2 
and flows through the restricted passage 23 and 
the opening 8 into the magnet valve 10. The 
air flows through the valve 6 and out of the 
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magnet valve through the opening 9 into the 
passage 24 of the adapter 2 through the open 
ing 25. The air then passes into the reservoir 36 
through the opening 2. The air is prevented 
from entering the SWitch actuating cylinder f 
by the inner valve 28 On the pistOn 29 until the 
air pressure built up in the reservoir 36 reaches 
a value well above the minimum required to close 
the switch. By a proper correlation between the 
volume of the reservoir 36 and the size of the 
restricted paSSage or choke 23 in the adapter, 
any desired time interval between the operation 
of the magnet valve 0 and the closing of the 
SWitch may be obtained. 
AS Soon as the reservoir 36 has become charged 

to the required pressure, the piston 29 is lifted 
against the force exerted by the spring 3f, there 
by opening the valve 28. As soon as the Valve 28 
is unseated, the air pressure is effective against 
the larger area of the piston 29, even though some 
air is allowed to escape to atmosphere through 
the ports 34 in the piston 29 and the opening 35 
in the plug or cap 32. The increased force on the 
piston 29 moves it rapidly against the outer valve 
Seat 33, thereby stopping the escape of air to 
atmosphere. The opening of the valve 23 per 
nits the air to flow from the reservoir 36 through 
the passage 27 and the opening 26 into the Switch 
cylinder , thereby closing the switch. Since all 
of the passages from the reservoir to the Switch 
are relatively large, and the volume of the reser 
Voir is large as compared to the volume of the 
SWitch cylinder, the switch piston moves rapidly 
and positively through its full stroke irrespective 
of the size of the choke 23 utilized. 
When the magnet valve O is deenergized, the 

valve 5 is opened and the valve 6 closed by the 
Spring 7. The air is permitted to flow from 
the SWitch cylinder and the reservoir 
through the large openings in the adapter 2 to 
the magnet valve and thence to atmosphere 
through an opening 38 in the magnet valve, and 
does not have to pass through the restricted paS 
Sage 23. In this manner, the switch is permitted 
to open with its normal opening Speed. 

Since the area of the entire piston 29 is much 
larger than the area of the inner valve seat 28, 
the piston will remain in contact with the Outer 
valve seat 33 until the air pressure has dropped 
to a much lower value than that required to ac 
tuate the piston to open the valve 28. In fact, 
with properly proportioned valve seats, this pres 
sure will be below that at Which the Switch opens. 
When the piston 29 finally moves to close the 
valve 28, the remaining air in the Switch cylinder 
discharges to atmosphere through the ports 34 
and the opening 35 in the cap 32. 
As illustrated in Fig. 5, the size of the restricted 

passage or choke 23 may be readily changed by 
providing an insert 39 which may be threaded in 
to the opening 22. The insert 39 is provided with 
an opening or jet & I which is still Smaller than 
the restricted passage 23. In this manner, a Still 
further time delay in the operation of the switch 
may be obtained. It will be understood that in 
serts 39 having opening 4f of different sizes may 
be provided, thereby providing means for readily 
varying the time interval between the operation 
of the magnet valve () and the operation of the 
Switch or other device controlled by the magnet 
valve. From the foregoing description, it is apparent 
that I have provided a time-delay device which 
may be readily adapted to any electro-pneumatic 
switch or other fuid-operated device. Further 
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4 
more, the time interval between the operation of 
the controlling magnet valve or relay and the 
operation of the controlled device may be readily 
adjusted within predetermined limits. The in 
stallation of the present device does not require 
any additional electrical wiring or fluid piping, 
since the adapted may be readily inserted be 
tWeen a standard magnet valve and the operating 
cylinder of an electro-pneumatic switch. Normal 
operation of the switch is not interfered with 
and the current-carrying and rupturing capacity 
Of the SWitch is not changed. 
Since numerous changes may be made in the 

above-described construction and diferent em 
bodiments of the invention may be made without 
departing from the spirit and Scope thereof, it 
is intended that all matter contained in the fore 
going description or shown in the accompanying 
drawing shall be interpreted as illustrative and 
not in a limiting Sense. 

I claim as my invention: 
1. In control apparatus, in combination, a 

fiuid-operated device, an electromagnetically Op 
erated valve for controlling the flow of a fluid to 
and from said device, and valve means disposed 
between said magnet valve and said device for 
delaying the operation of said device for a prede 
termined time interval after the Operation of Said 
magnet valve, said valve means having an en 
closed reservoir of a fixed volume detachably con 
nected thereto and a pressure-operated Valve 
member for controlling the flow of fluid from said 
reservoir to said device and from said device to 
atmosphere. 

2. In a control apparatus, in Combination, a 
fiuid-Operated device, an electromagnetically op 
erated valve for controlling the flow of a fillid to 
and from said device, and valve means disposed 
between said magnet valve and said device for 
delaying the Operation of said device for a pre 
determined time interval after the operation of 
Said magnet valve, Said valve means having a 
restricted passage therethrough for controlling 
the flow of fluid to the magnet valve and an en 
closed reservoir of a fixed volume detachably con 
nected thereto and a pressure-operated valve 
member for controlling the flow of fluid from said 
reservoir to said device and from Said device to 
atmosphere. 

3. In control apparatus, in combination, a main 
valve for controlling the flow of fluid to and from 
a fluid-operated device, and auxiliary Valve means 
disposed between the main valve and said device 
and cooperating With Said main valve to delay 
the operation of said device for a predetermined 
time interval after the operation of Said main 
valve, said auxiliary valve means having a re 
stricted passage connected to one opening in the 
main valve and an enclosed reservoir of a fixed 
volume detachably connected to another opening 
in the main valve, and a fluid-operated valve 
member disposed within said valve means for 
controlling the flow of fluid from said reservoir 
to the fluid-operated device and from said device 
to atmosphere. 

4. In control apparatus, in combination, a main 
valve for controlling the flow of a fluid to and 
from a fluid-operated device, auxiliary valve 
means disposed between the main valve and said 
device and cooperating with Said main valve to 
delay the operation of said device for a predeter 
mined time interval after the operation of Said 
main valve, Said auxiliary valve means having a 
restricted passage connected to one opening in 
the main valve and an enclosed reservoir of a 
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fixed volume detachably connected to another 
opening in the main valve, a fluid-operated valve 
member slidably disposed within said valve means 
for controlling the flow of fluid from said reser 
voir to the fluid-operated device and from said 
device to atmosphere, and means for varying the 
size of said restricted passage. 
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