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This invention relates to electrically actuated valves 
and is especially useful for plunger valves having solenoid 
operated pilot valves for controlling the flow of the pres 
surized fluid that actuates the plunger. 
One type of control valve heretofore used has a plunger 

that is displaceable in response to pressurized fluid acting 
on one or both ends of the plunger head, or on one or 
both ends of the plunger. The valve may be triggered 
by either a single or double solenoid operated pilot valves, 
which control the flow of pressurized fluid to and from 
one end of the plunger head or one end of the plunger. 
In valves of this type, the removal or disassembly of the 
pilot valves and the plunger valve from each other and 
from the manifold base heretofore has been a slow, troll 
blesome and complicated task because of the way in which 
the electrical connections to the solenoid mechanism have 
been made. 

Other objects and advantages of the invention will be 
come apparent from the following description taken in 
conjunction with the drawings in which one representa 
tive form of valve apparatus embodying this invention is 
shown. In the drawings: 

FIG. 1 is a front elevational view of a single solenoid 
operated pilot control valve with a portion broken away 
to show the interior thereof; 
FIG. 2 is a front elevational sectional view of the upper 

half or male portion of the lower electrical connector 
shown in the broken portion of FIG. 1, and taken through 
the prongs thereof; 
FIG. 3 is a front elevational view of a double solenoid 
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operated pilot control valve with a portion broken away . 
to the show interior thereof; 

FIG. 4 is a front elevational sectional view of the 
lower half or female portion of the upper electrical con 
nector shown in the broken portion of FIG. 3, and taken 
through the front sockets thereof. 

Referring to FIG. 1, there is shown a plunger valve 
A mounted on a sub-base or manifold B, and a single 
solenoid operated pilot control member C disposed on the 
valve A. The housing 10 of the valve A, and the housing 
12 of the manifold B have complementary meeting faces 
on the parting line 8, while the solenoid housing 14 and 
the plunger housing 10 have complementary meeting 
faces on the parting line 9. The respective housings may 
be secured together by any suitable means. The plunger 
valve A, in this instance, includes a plunger (not shown), 
which is displaceable is a longitudinal bore in the hous 
ing 10 in response to pressurized fluid acting on one or 
both of the plunger, or on one or both ends of a head on 
the plunger. Pressurized fluid is always maintained on 
one end of the plunger or on one end of the plunger head, 
with displacement of the plunger being effected by a differ 
ence in cross-sectional area of the two ends of the plunger 
or of the two ends of the plunger head. The valve may 
be triggered by the single solenoid operated pilot control 
member C, which controls the flow of pressurized fluid 
to and from the one end of the plunger or the one end of 
the plunger head. 

Control of the flow of pressurized fluid through the 
valve manifold B is effected by controlling the position 
of necked-down portions on the plunger with respect to 
inlet and exhaust ports (the exterior ends thereof being 
shown at 13 and 15), which may be in communication 

40 

45 

50 

55 

60 

65 

70 

3,035,611 
Patented May 22, 1962 

2 
with one or more piston-cylinder mechanisms or the like 
which the valve A may control. 
As aforementioned, the solenoid operated pilot control 

member C triggers the valve A and contains a conven 
tional solenoid, which actuates an armature that opens 
and closes valve ports in the solenoid housing 14 which, 
in turn, control the flow of pressurized fluid to and from 
the respective ends of the main plunger or to and from 
the respective ends of a head on the plunger. 

In solenoid operated plunger control valves of the pres 
ent type, the solenoid member C is usually disposed on 
top of the main plunger housing 10 as shown in FIG. 1. 
The source of electrical energy to operate the solenoid 
mechanism heretofore has been located either inside or 
somewhere adjacent the manifold housing 12. The wiring 
from the solenoid has been led from the solenoid housing 
14 through a suitable external conduit around the main 
plunger housing 10, and then into or near the housing 12 
where it is connected to the electrical power source. To 
effect repairs to the solenoid member C, or to the plunger 
valve A, or the manifold B, it is usually necessary to re 
move the solenoid housing 14 completely from the plunger 
housing 10, or to remove the plunger housing 10 from the 
manifold housing 12. Such removal operations cannot 
be effected completely and simply without cutting or 
otherwise disconnecting the wires and their conduit lead 
ing to the manifold and subsequently splicing them to 
gether again when the housings are reassembled. 

In accordance with the invention, miniature, quick 
disconnect types of electrical connectors F and G (FIG. 
1) and H and J (FIG. 3) are provided for connecting the 
solenoid wiring to the electrical source of supply (not 
shown). Referring to FIG. 1, the solenoid member C 
requires the conventional two-wire electrical supply, 
hence, conventional two-prong types of connectors may be 
used. The connector F functions as a quick-disconnect 
means for detaching the wiring between the plunger hous 
ing 10 and the manifold housing 12, while the connector 
G functions as a quick-disconnect means for detaching 
the wiring between the solenoid housing 14, and the 
plunger housing 10. The connector F includes a female 
portion 18, and a male portion 20, which contains the 
prongs 22 and 24, and which are adapted to be received 
in corresponding sockets in the female portion 18. Be 
cause of space limitations, the connector G is smaller than 
the connector F, and includes the usual male portion 26, 
and the female portion 28. 
In the embodiment shown in FIG. 3, the plunger valve 

A and the manifold or sub-base B are similar to that 
shown in FIG. 1, and the solenoid pilot control members 
M and N are similar to the pilot control member C. 
The solenoid member M controls the flow of pressurized 
fiuid to and from one end of a head on the plunger or 
to one end of the plunger as aforedescribed, while the 
solenoid member N controls the flow of fluid alternately 
(with respect to the member M) to and from the other 
end of the plunger head or the other end of the plunger 
to reciprocate the same. The housing 30 of the plunger 
valve A and the housing 32 of the manifold or sub-base 
B have complementary meeting faces on the parting line 
34, while the solenoid housings 36 and 38 have comple 
mentary meeting faces with the housing 30 on the parting 
lines 46 and 42 respectively. Since each of the solenoid 
members M and N require a two-wire electrical supply, 
the original supply may be a three-wire system (wires 
44, 45 and 46), which is subsequently divided into two 
separate two-wire lines leading to each of the solenoid 
members M and N. Hence, the connector H may be 
a conventional three-prong connector having the male 
and female portions 58 and 52 respectively, and functions 
as a quick-disconnect means for detaching the wiring 
between the plunger housing 30 and the manifold hous 
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ing 32. The connector J functions as a quick disconinect 
means for detaching the wiring between the solenoid 
housings 36 and 38 and the plunger housing 30, and 
includes the female portion 54 and two male portions 56 
and 58. The male portions 56 and 58 are conventional 
two-prong connectors. The female portion 54 is a four 
socket connector having the two forward sockets 66 and 
62 (FIG. 4) joined by the wire 64 to make the incoming 
wire 66 common to these two sockets and thereby divide 
the incoming three-wire system into two separate two 
wire lines for the respective solenoids M and N. 
The terms and expressions which have been employed 

are used as terms of description, and not of limitation, 
and there is no intention, in the use of such terms and 
expressions, of excluding any equivalents of the features 
shown or described, or portions thereof, but it is recog 
nized that various modifications are possible within the 
scope of the invention claimed. - 

I claim: 
1. A solenoid operated plunger valve including, a mani 

fold housing, a plunger housing disposed on said manifold 
housing, a plurality of solenoid valve housings disposed 
on said plunger housing, each of said solenoid housings 
containing fluid flow passages communicating with said 
plunger housing and solenoids having wiring leading there 
from through said plunger housing and through said mani 
fold housing to an associated source of electrical supply, 
and electrical quick connecting means disposed in said 
housings at the respective mating surfaces thereof for 
detachably connecting the wiring therein. 

2. A solenoid operated plunger valve constructed in 
accordance with claim 1, wherein said connecting means 
comprises male and female prong-and-socket type of con 
nectors. - 

3. Valve apparatus comprising a main flow control 
valve. including a housing and pressure responsive operat 
ing mechanism therefor, and a pilot valve including a 
housing releasably engaged with said flow valve housing 
at engageable mating portions of said housings, said pilot 
valve having electrically-actuated means for regulating 
flow of fluid to said operating mechanism of said flow 
valve, means in said flow valve housing including a ter 
minal at said mating portion thereof providing a source 
of electrical energy for operating said electrically actu 
ated means of said pilot valve, and said electrically-actu 
ated means having a terminal at said nating portion of 
said pilot valve housing engaged with the terminal of said 
energy source for disconnection solely by the act of sepa 
rating said housings at said mating portions thereof. 

4. Valve apparatus comprising a main flow control 
valve including a housing, flow-control mechanism there 
in, and fluid-pressure responsive means for operating 
said mechanism, and a pilot valve including a housing 
releasably fastened to said flow valve housing along en 
gageable mating portions of said housings, said pilot valve 
having fluid flow passages therein communicating with 
said operating mechanism of said flow valve and includ 
ing electrically-actuated means for regulating flow to said 
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4. 
operating mechanism, wiring in said flow valve housing 
communicating with a source of electrical energy, said 
wiring having a terminal at said mating portion of said 
flow valve housing, and said electrically-actuated means 
having a terminal at said mating portion of said pilot valve 
housing engaged with said other terminal for disconnection 
solely by the act of separating said housings at said mat 
ing portions thereof. 

5. Valve apparatus comprising a main valve including 
a housing, fluid-conducting means and operating mecha 
nism adapted to operate on fluid therein, and a pilot valve 
including a housing releasably engaged with said main 
valve housing at engageable mating portions of said hous 
ings with fluid-conducting means in said pilot valve hous 
ing communicating with the fluid-conducting means in the 
main valve housing, said pilot valve having electrically 
actuated means adapted to operate on fluid in said fluid 
conducting means for conducting fluid therethrough to 
said main valve, means in said main valve housing in 
cluding a terminal at said mating portion thereof pro 
viding a source of electrical energy for operating said 
electrically actuated means of said pilot valve, and said 
electrically actuated means having a terminal at said 
mating portion of said pilot valve housing engaged with 
the terminal of said energy source for disconnection solely 
by the act of separating said housings at said mating 
portions thereof. 

6. Valve apparatus of claim 5 which includes a base 
with means for conducting fluid from the main valve there 
through, said base and the main valve housing being 
releasably engaged at engageable mating areas thereof, 
electrical means in said base including a terminal at said 
mating area thereof, said means in the main valve hous 
ing providing said source of electrical energy including 
a terminal at said mating area, and said terminal at said 
mating area of the main valve housing engaged with said 
terminal at the mating area of the base for disconnection 
solely by the act of separating the main valve housing 
from the base at said mating areas. 
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CERTIFICATE OF CORRECTION 
Patent No. 3O35, 6ll May 22, l962 

John E. Collins 

It is hereby certified that error appears in the above numbered pat 
ent requiring correction and that the said Letters Patent should read as 
corrected below. 

Column l, line 25, after "made. " insert the following as 
a new paragraph : 

The present invention provides an 
electrically actuated valve mechanism 
Such as a solenoid operated plunger con 
trol valve in which the solenoid pilot 
valve housing the plunger housing, and 
the base manifold housing may be completely 
separated and disconnected one from another 
in a simple and expeditious manner by 
means of quick connect-detach type electri 
cal connectors at the mating surfaces be - 
tween two or more of these components. 
Preferably these connectors are plug-in 
C Orne C to rS. 

Signed and sealed this 20th day of November 1962. 

(SEAL) 
Attest: 
ERNEST W. SWIDER DAVID L. LAD) 
Attesting Officer Commissioner of Patents 


