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*VALVES OR THE LIKE 
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Polk County, Iowa 
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This is a divisional application from the prior 
'application of Russell C. Churchman for a 
Mechanism'För IBraining Accumulated Moisture 
From Storage Tanks, filed on Gctober 29, 1945 
and having Serial Number 625,225, now Ratent 
No. 2552;5:18. 
This invention relates to an electrical actua 

tion ineans and embodies (a novel construction 

5 

of a solenoid to provide a time control switch 
within an electric circuit. 
'More specificially it is the airn of this 'inven 

ition to proxide an electicic actuation nearis for 
actuating a given member, with the electric ac 
tuation means connected to a main circuit by 
which other independentinembers are actuated 
and by providing a time control switch on the 
telectric actuation means 'so that the member to 
be actuated iceases to be actuated after a pre 
determined period withdut interfering With the 
(operation of theiother independentirembers in 
the circuit. 
A further object of this invention is to provide 

in the electric' actitiation'smeans above set forth, 
a means to break the connection from the main 
circuit to the electric actuation means after the 
time control switch has broken the ?coranection 
to the actuated innember and thereby provides a 
smeans whereby the member to be actuated by 
this electrical actuation meanis is actuated only 
conce each time actirrerit flows through the main, 
'circuit. 

Still further objects of this invention are to 
provide an electrical actuation means having 
the characteristics above set forth that is auto 
snatic in operation, economical to manufacture, 
“durable and efficient in use, easy to install, main 
tain and adjit St. 
These sand other 20bjects will be 'apparent to 

those skilled in the art. 
Shie invertion consists in the construction, ar 

rangement, and combinationidf the various parts 
-of the device, whereby the objects:contemplated 
sale attained as hereinafter more fully set forth, 
pointed out in the claims, and illustrated: in the 
accompanying drawings, in which: 
'Fig. 1 is an enlarged elevational view of this 

reactical actuationa frieans and showing an 'air 
rangement of a compression system partly in sec 
tion and partly diagrammatically to illustrate one 
use for this device, and - 
iFig.2 is an elevational view of the hinged-arms 

of the electrical actuation means showing the 
arms in their fully separated position. 
While this device can be adapted for many 

uses, its iOperation Will be more readily under 
stood by illustratings one specific use. For this 
purpose it is shown in connection with drain 
ing moisture from a storage tank in a compressed 
air system and a diagrammatic representation 
of the compressed air-system is shown in Fig. 1, 
When air is compressed, water vapor, condenses 
and accumulates in liquid form in the bottom of 
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the storage tank. For many reasons which are 
nothere material, it is desirable to eliminate this 
Water from the tank and to accomplish this end, 
this electrical actuation means can perform an 
important function which will be apparent:from 
the disclosure to be mase. 

Referring now to the drawings, the numeral 
is designates generally the electrical actuation 
means which may be mounted on a supporting 
member which in turn is supported on any 
rember where an actuation action is desired, 
and in the present instance is shown mounted 
on the valve 2 as by screw threads 3 which will 
be referred to later. The electrical actuation 
means ) connects electrically with an automatic 
Switch i?land electric's current flows to the selec 
tricai actuation neais 'E) at the same time it 
flows to any other independent metabel to be 
operated thereby, which is illustrated there as 
being a compressor and notor if 5. iMotufted on 
Supporting member is: an electrically influenced 
member which in thiepresent instance is a mag 
netic-coil 16 connected electically With the:auto 
innatic switch if 4. Electric current 'fiowing into 
imagnetic coil l-S magnetizes projecting Ecore if 
which is rounded-ion step as more clearly shown 
in Fig. 2. Mounted on the other side of support 
ing member ill, opposite magnetic coil is an 
'other electrically influenced nember 18, which 
in the present instance is a solenoid. 'The Sole 
noid has a core member 9 therein, which cen?e 
(member r9 is moved downwardly by the sole 
noid 8 when "energized to actuate any given 
member, illustrated here as the valve '42 "that 
will be later described. Connected rigidly to the 
top of core member 49 and ;supported thereby 
is an arm member 2 - having a second arm mem 
ber 22 hingedly connected to arm. 2d. at 23. Arm 
2f has an electrical contact member 24 connected 
to the end thereof while arch 22 has contact 
lmember 25 rigidly connected thereto and a spring 
26 between arms 2 and 22 keeps contact mem 
hers 24 and 25 in engagement. The contact 
amenber 25 is connected electrically with the au 
-tomatic switch if A and is supplied electric cur 
treat at the same time electrict current is supplied 
a member illustrated by the compressor 5. A 
time limit switch member 2 connects to the 
solenoid fa;and conductor 28 to the contactipoint 
“24 so that when the points 24 and 25 are in-en 
tgagement, electric current will fiow-from switch 
i4 through point 25 to point :21 and through the 
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*conductor 4 and the time switch-2 to the sole 
noid 8. The switch member 27 has a thermo 
Static member that is heated by-electric current 
passing therethrough and expands to actuate 
the Switch means 2i to close-off flow of electric 
'current to the solenoid member 8. The therno 
'Static metaber-can be made to allow any time-in 
terval desired in which the score 9 will naeve to 
actuate any given member. 
A compressor 5 furnishes compressed air 
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through conduit 29 to a storage tank 38 where 
it is distributed for use through pipe 3i. A Con 
duit 32 connects pressure storage tank 30 with 
automatic switch 4 and automatic Switch 4 
is so constructed as to be influenced by tile aii." 
preSSure in pressure storage tank 3. it is the 
usual practice to maintain air pieSSure in stor 
age tank 30 at a given maximum pressure. When 
the pressure of air in storage tank 38 reaches 
this maximum, it is exerted through conduit 32 
against automatic SWitch 4 to close off the au 
tomatic switch f4 from supplying electric cur 
rent to compressor 5 thus stopping the con 
pressing operation. As air is withdrawn from 
Storage tank 33 for use, the pressure in storage 
tank 30 is reduced and is likewise reduced in con 
duit 32. When pressure in storage tank 33 and 
Conduit 32 reaches a predetermined low, auto 
natic Switch will maire contact, allowing elec 
tric current to flow to compressor 5 and thus : 
Set the compressiing operation in operation until 
preSSure in Storage tank 39 again reaches the 
maximum. This operation is standard. 

Moisture will accumulate in the tank 3 from 
the compression of air and it is desirable to re 
move it. In this connection the electrical actua 
tion means described above is usable to auto 
imatically actuate the valve 2 for accomplish 
ing that purpose. 
The valve shown generally at 2 comprises a 

body 33 and an inlet 34 into which conduit 35 
Connects at one end and at its other end joins 
storage tank 30. An outlet 36 is provided to re 
ceive the conduit 37 which conduit leads to a 
point of disposal for any accumulated water 
drained from storage tank 30. A passage 38 runs 
through the valve body 33 from inlet 32 to outlet 
36 to establish a conduit through the valve body 
33. Within the valve body 33 is a tapered seat 33 
to receive tapered plunger 40 in sealing arrange- 4 
ment to close off passage 38 through the valve 
body 33. Spring 4 urges the plunger 4 into 
Sealing engagement with seat 39. The plunger 
40 has an extension rod 42 extending upwardly 
through the valve body 33 and outside thereof to 
contact an actuation means for unseating the 
valve plunger 40 from the seat portion 39. Spring 
4 always tends to urge the plunger into closed 
position or into engagement. With seat 40 to close 
off passage 38. A Screw member 43 may fit across 
passage 38 in the Outlet Side of the valve body 53 
and may be screwed in or out of the valve body 33 
to restrict or enlarge the Size of passage. In the 
compressed air System described, this electrical 
actuation means is mounted on the valve body 33 
So that the core 9 can engage the top of exten 
sion rod 42 at times. 
In operation, when electric current is supplied 

compressor 5, electric current also flows to mag 
netic coil f6, thus magnetizing projecting core 
and electric current also flows to electric co 
tact member 25. With the parts in the position 
shown in Figure 1, contact member 24 is in en 
gagement with contact member 25 hence electric 
current is conducted from contact member 25 to 
contact member 24, through conductor 28 to a 
time limit controlled Switch member 2. The 
Switch member 2 has a thermostatic nerinber 
that is heated by electric current passing there 
through and expands to actuate the SWitch means 
27 to close off flow of electric current to the 
solenoid member 8. The thermostatic member 
can be made to allow any time interval desired 
to hold valve 2 open to drain accumulated nois 
ture from the tank 30. Conductor 28 after con 
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4. 
necting to the time limit control switch 27 Con 
nects into Solenoid 8 to furnish electric cur 
rent to the Solenoid 8 when time limit control 
Switch 27 is in contact. 
When electric current does not flow to the so 

lenoid 8, it is no longer energized hence core 
member 9 moves upward to the position shown 
in Figure 2. When the solenoid is energized, core 
member 9 is pulled downward, contacting exten 
Sion rod 42: to unseat plunger 40 from seat 39 to 
thus open passage 38 through the valve and allow 
accumulated water in storage tank 30 to drain to 
a disposal point through conduit 37. The plunger 
40 is held unseated for a predetermined interval 
While air under pressure in Storage tank 30 forces 
accumulated moisture through Conduit 35, the 
valve and conduit 37. The screw 43 may be reg 
ulated in passage 38 to enlarge or restrict pas 
Sage 38 to be sure all moisture is removed from 
storage tank 30 during the interval the valve is 
Open. When Solenoid 8 is no longer energized, 
core member 9 is moved upwardly and Spring 4 
forces plunger 40 into closed position across pas 
Sage 38. 
When time controlled Switch 2 closes off elec 

tric current to Solenoid 8, after the predeter 
Yi Ined tirne interval has elapsed, electric current 
is still being Supplied to the magnetic coil 6. 
The core member 9 moves upwardly about one 
quarter inch and the arm member 2 being rigid 
ly attached thereto moves upwardly also. Since 
the projecting core f is still magnetized, it holds 
arm 22 and will not let arm 22 move upwardly, 
hence in order for arm 2 to move upwardly arm 
22 must hinge about point 23. As seen in Fig 
ure 2, the upward movement of arm member 2 
Separates contact members 24 and 25 hence no 
electric current can pass to the solenoid until the 
contact members 24 and 25 are back in engage 
ment again. 
The arm members 2 and 22 remain in the 

position shown in Figure 2 for the time electric 
Current is Supplied to compressor 5 or until au 
tomatic Switch 4 closes off. When this occurs no 
more electric current is furnished magnetic coil 
16 and in turn projecting core 7 is no longer mag 
netized. Spring 26 then pulls arm 22 upwardly 
until contact members 24 and 25 are in engage 
ment and the mechanism 0 is all set to operate 
again when automatic Switch. 4 is again ac 
tuated by a pressure drop in storage tank 39. 
Electric current again passes to magnetic coil 
6 and magnetizes projecting core 7; Solenoid 8 

is energized thus pulling core member 9 down 
Wardly and also bringing arm 22 into engage 
ment with the projecting core 7. This completes 
the cycle of operation as the device is back to the 
position shown in Figure 1. 
Some changes may be made in the construction 

and arrangement of the electrical actuation 
means for a valve or the like and method of mak 
ing same without departing from the real spirit 
and purpose of the invention, and it is intended 
to cover by the claims, any modified forms of 
structure or use of mechanical equivalents, which 
may be reasonably included Within their scope. 
What is claimed is: 
1. In combination. With a main electric circuit 

used to operate a separate device, said circuit pro 
vided with a switch means, an electrical actua 
tion means, comprising, a magnetic coil con 
nected electrically to said main circuit and mag 
letized When the main Switch is closed, a Solenoid 
With a movable core, a first arm rigidly Secured to 
Said core, a contact point on Said first arm, a sec 



2,666,167 
5 

ond arm hingedly secured to said first arm, a Con 
tact point on said second arm capable of engage 
ment with the contact point on Said first arm, 
yielding means normally urging said contact 
points into engagement, said Solenoid electrically 
connectible to said main circuit through Said con 
tact points, a time control means disposed in the 
electrical connection intermediate said Solenoid 
and said contact points for breaking the elec 
trical circuit to said solenoid, said core when the 
circuit is broken to Said Solenoid moving said first 
arm upwardly and at the Same time said Coil 
holding Said Second arm against Said yielding 
means So that engagement between said contact 
point is broken, and Said Coil losing its magnetism 
when said Switch is open whereby said yielding 
means returns Said contact points to engagement 
with each other. 

2. In combination with a main electric circuit 
used to Operate a separate device, said circuit 
provided With a Switch means, an electrical actu 
ation means, comprising, an electrically influ 
enced member connected electrically to said main 
circuit and energized when the main switch is 
closed, a Solenoid with a movable core, a first 
arm rigidly Secured to said core, a contact point 
On Said first arm, a Second arm hingedly secured 
to said first arm, a contact point on Said second 
arm capable of engagement with the contact 
point On said first arm, yielding means normally 
urging Said contact points into engagement, said 
solenoid electrically connectible to said main 
circuit through said contact points, a time con 
trol means disposed in the electrical connection 
intermediate Said Solenoid and Said contact points 
for breaking the electrical circuit to said sole 
noid, said core when the circuit is broken to said 
Solenoid moving Said first arm upwardly and at 
the same time said electrically influenced mem 
ber holding said second arm against said yielding 
means So that engagement between said contact 
points is broken, and said electrically influenced 
member becoming de-energized when said Switch 
is open. Whereby said yielding means returns said 
Contact points to engagement with each other. 

3. In combination with a main electric circuit 
used to Operate a separate device, Said circuit 
provided with a Switch means, an electrical actu 
ation means, comprising, an electrically influ 
enced member connected electrically to said main 
circuit and energized. When the main SWitch is 
closed, a solenoid with a movable core, a first 
arm rigidly secured to said core, a contact point 
On Said first arm, a second arm hingedly Secured 
to said first arm, a contact point on Said Second 
arm capable of engagement with the contact 
point on said first arm, yielding means normally 
urging said contact points into engagement, Said 
Solenoid electrically Connectible to Said main Cir 
cuit through said contact points, a time control 
means disposed in the electrical connection inter 
mediate said Solenoid and Said contact points 
for breaking the electrical circuit to Said Sole 
noid, said core when the circuit is broken to Said 
Solenoid moving Said first arm upwardly and at 
the same time said electrically influenced mem 
ber holding Said Second arm against Said yielding 
means so that engagement between said contact 
points is broken without interfering with the 
electrical connection between said Switch and said 
Separate device. 

4. A device as defined in claim 3 wherein the 
Opening of the main Switch de-energizes said 
electrically influenced member whereby said 
yielding means returns said contact points to 
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6 
engagement with each other and said solenoid 
can again be actuated when said SWitch closes. 

5. An electrical actuation means comprising a 
Solenoid. With a movable core therein, Said Core 
being pulled to one position when electric cur 
rent is supplied to the solenoid with the core 
returning to its original position when electric 
current is not supplied the Solenoid, a thermo 
statically controlled switch member to close off 
electric current to the solenoid after a prede 
termined time interval has elapsed and means 
for breaking the electrical circuit to the Solenoid 
after the thermostatically controlled switch has 
closed off electric current to the Solenoid includi 
ing hinged arm members connected to said nov 
able core, said arm members having oppositely 
disposed engageable contact points through which 
electric current flows to the Solenoid when the 
contact members are in engagement and the 
movement of said core when said Solenoid is de 
energized moving one of Said arms to break the 
electric circuit in the Solenoid. 

6. In combination, an electrically operable 
member, a Source of electric power for operating 
said electrically operable member, a switch for 
said electric power, a Second member, means con 
nected to Said Switch and connecting Said Sec 
ond member to said Source of electric power, 
time control means associated with said second 
member and said first means to close off electric 
power from said first means to said Second mem 
ber, said second member when electric power is 
closed off thereto acting on said first means to 
break its connection. With said Switch without 
interfering with the operation of said electri 
cally operable member. 

7. A device as defined in claim 6 wherein said 
Second member is actuated only once for a timed 
interval during each period of operation of said 
electrically operable member. 

8. In a device of the class described, an electri 
cally operable member, a source of electric power 
for Operating said electrically operable member, 
a Switch for said electric power, a solenoid, means 
Connected to Said Switch and connecting said 
Solenoid to said Source of electric power, a mov 
able core in Said Solenoid, said core connected to 
Said means Connecting Said Solenoid to said elec 
tric power, said core being pulled to one position 
When electric power is Supplied to the Solenoid 
whereby it is capable of actuating any member 
to be actuated, Said core returning to its original 
position. When electric current is not supplied to 
the solenoid, a time controlled switch to close 
off electric power from said means to said sole 
noid after a predetermined time interval has 
elapsed, and the movement of said core when 
electric power is cut off to said solenoid acting on 
Said means to break the connection between said 
means and said switch without interfering with 
the Operation of Said electrically operable mem 
ber. 

NELLIE CHURCHMAN, 
Eacecutriac of the estate of Russell C. Churchman, 
deceased. 
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