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Application filed August 10, 1917. Serial No. 185,452. 

To all whom, it may concern: 
Be it known that we, WALTER RICHMOND 

and JoHN ELLIOTT JENKINs, each a citizen 
of the United States, residing at Chicago, 
Illinois, have invented an Improvement in 
Fluid-Control Devices, of which the follow 
ing is a specification. 
This invention relates to devices for con 

trolling a multiple fluid system, and particu 
larly for simultaneously controlling the va 
rious parts of a complete refrigerating sys 
tem, although in many of its aspects the in 
vention and several of the subordinate units 
thereof are capable of broader application. 

it is an object of the invention to provide 
apparatus of the character described simple 
and economical in construction and ex 
tremely efficient and economical in operation. 
The drawing is a partly diagrammatic 

and partly cross-sectional view of a fluid 
controlling valve and associated apparatus 
constructed in accordance with our inven 
tion. In the drawings, 1 diagrammatically rep 
resents a thermostat located in a refrigerat 
ing chamber, which may be that of a house 
hold refrigerator, having a hot contact H. 
and a cold contact C between which plays 
the compound thermostat blade T. 2 di 
agrammatically represents a motor operat 
ing an ammonia gas compression system or 
its equivalent provided with the usual brine 
or other pipes for supplying refrigerating 
fluid to the refrigerating chamber. 3 repre 
sents a cooling chamber to cool the com 
pressed ammonia or other gas by means of a 
flow of cooling fluid, which is preferably 
water flowing under pressure from the city 
mains into and from the chamber 3 by the 
pipes 4. The gas compression system may 
be of any ordinary and well known type. 
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We will now describe the controlling valve 
for the water supply system. The pipe 4 
above described is in connection by means 

5 of pipes 5 and 6 with the city water mains or 
other source of pressure water supply. Be 
tween the pipes 5 and 6 is inserted a valve 
comprising a chamber 7 divided by dia 
phragm S separating its inlet from its outlet 
side. The chamher 7 is provided with cy 
lindrical extensions 9 and 10, aligned with a 
port through the diaphragm 8. Slidably 
and rather Snugly mounted in the port, is 
a hollow valve stem 11 equipped with a coni 
cal valve 12 co-operating with a valve seat. 
at the port, and further equipped with aper 

tures 13 below and adjacent the valve 12. 
The hollow valve stem extends a consider 
able distance upward within a cylindrical 
casing 14, sweated or otherwise tightly se 
cured in the extension 10, and is provided 
with a pair of collars 15 and 16 within said 
casing, these collars being cut away at differ 
ent points about their periphery to permit 
ready flow of fluid past them but having 
their uncut away portions fitting snugly 
enough to maintain the valve stem in correct 
alignment. Between the collars 15 and 16 is 
loosely mounted an armature 17 (split to 
prevent eddy Een shorter than the dis 
tance between the collars so as to have a 
hammer action upon them when moved up or 
down. Below the diaphragm 8 the hollow 
valve stem 11 is extended into the extension 
9 and at its bottom is provided with an en 
largement; 18 so calculated as to leave a 
smaller opening between its peripheral edge 
and the inner wall of the extension 9 than. 
the effective area of the valve 12. It will be 
seen that a subordinate chamber 19 is pro 
viaed in the extension 9 below the enlarge 
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ment 18:through which water must pass on 
its way to outlet 5. An adjustable check 
valve 20 is provided upon the outlet pipe. 5 
to regulate the flow of water and adjust the 
hydraulic action in the chamber 19 herein 
after to be described. Depending from and 
secured to the cylindrical extension 9 is a 
frame 22, having bolted thereto at its lower 
end a three-way switch, indicated in general 
by 23, the construction of which is well 
known. The frame 22 is pirovided with a 
crossbar 24, and screwed into the end of the 
extension 9, and forming an extension of the 
chamber 19, is the tube 26 forming a part of 
the diaphragm 27, from the lower end of 
which extends the partially screw threaded 
shaft 28, passing freely through the crossbar 
and having an end 29 secured at 25 to the operating pushrod 30 of the three-way 
switch." A spring 31 abuts at one end against 
the cross bar 24 and at the other against an 
adjustable bolt 32 on the screw threaded 
shaft, 28. . . . . 'Secured upon the cylindrical casing 14 are 
a pair of solenoids 33 and 34. Above the 
cylindrical chamber 14 and in communica 
tion there with by a pipe 35 is a supplemen 
tary frame 36 having mounted therein a 
small diaphragm 37 in open communication 
with the cylindrical member 14 which con 
trols the circuit breaking device 88 so as Q 
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break the circuit at 39 wheneyer the water 
pressure in the chamber 14 disappears. 
The electric circuits are as follows: A 

and 3 le)}:self, the R9es of a general QF 9 source of current. The current flows from 
the generator A through connector. 40 to: 
one side of the three-way switch 23, by means 
of which the current may be directed either 
through the connector 41 or through both 
connectors 51 and 61 in parallel: The con 
nector 41 leads to the Solenoid 33 and thence 
by the connector 42 through the circuit 
breaker:39, thence by connector 43 to the 
hot thermostat point iH, thence to pole B 
by connector'44. The connector 51 leads to 
the solenoid 34, and thence by connector 52 
to the cold thermostat point 0, thence to 
pole J3 by connector 44; the connector 61 
leads to the riotor and back by the return 
connector 62 to the opposite pole B. 
in operation, assuming the motor to be 
off and the valve 12 in closed position, as 
shown in the drawings, and therefore the cooling water circulating system out of op 
eration, and the contact through connector 
41 being made by the sivitch 23; the refrig. 
erator, gradually becoming wairm, will finally 
cause the thermostat bladed to contact with 
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the hot thermost at point H. Contact being 
made through the thermostat, the solenoid 
38 will be energized, operating the armature 
17 to raise the valve stem 11 and thus open 

( the yalive 12. As soon as the valve stem 11. 
has been raised, the aperture 13 will be 
brought above the portin tiply 8, and the water under city pressure willflow 
through the apérture 13 to the interior of 
the hollow valve stem 11 out at the bgttom 
of the hollow valve stem 11, into the gham 
ber 19, through the constricted annular pas 
Sage between the walls of, this chamber and 
the peripheral edge of the enlargement 18, 
out of the outlet port through pipe 5, 
through the water cooling system of the 
motor. It will be apparent that pressure 
will thereby be generated in the subordinate 
chamber 19 since the outlet from this cham 
ber is constricted relatively, to its inlet. This 
pressure', will have, a double effect. In the 
first place. acting upwardly upon the en 
largement 18, it will hold the valve stem 
in elevated position irrespective of the ac 
tion of the solenoid 33, thus maintaining 
the Valve open eyen, though energizing cur. 
rent-through the solenoid 33 be thereafter 
interrupted. Secondly, the pressure in the 
chamber 19, acting through the diaphragm 
26, will depress the operating rod-30, of the 
three-way switch 23 against...the pressure of 
the spring 31, breaking the circuit, through 
connector 41 and closing the circuit through 
connectors 51 and 61. The circuit, through 
connector 61 will operate the compression 
motor, which will begin the refrigerating 
operation and the circulatiqn.9fferine 
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through the refrigerator simultaneously 
with the flow of cooling water through the 
chamber 3. The closing of the circuit 
through the connector 51 will prepare the 
solendid 34 against the time the thermostat 
blade T contacts with the cold point C. It 
will be apparent that in this condition of 
the parts the mechanism is operating, but 
the only current consumed will be the cur 
rent necessary to operate the refrigerating 
motor 2, no current being required to hold 
the valve in open position, automatic hy 
draulic means effecting this result. 
The operation of the cooling agency will 

of course in a short time chill the refrig 
erator to the desired point, at which time 
the thermostat blade T will contact with the 
cold contact C. This will result, by ener 
gizing the previously prepared solenoid 34, 
in moving the valve stem 11 downwardly 
to close the valve. Once closed, the valve will be held closed by hydraulic pressure 
acting upon the top of the valve 12. The 
water pressure in the outlet half of the 
chamber 7 and in the Subordinate chamber 
19 will drop with the result that pressure 
in the diaphragm 26 will be released and 
the three-way switch operating rod 30 under 
the influence of the spring 31 will be raised 
to break the circuits through the connectors 9: 
51 and 61, thus shutting off the supply of 
current to the motor and simultaneously 
breaking the circuit through the solenoid 
34, while closing the circuit at the three 
Way Switch through the connector 41 and 
bringing the parts back to starting posi 
tion. In this position of the parts, the mo 
toi is not operating, the cooling waterflow 
through the valve' is stopped, the valve is 
maintained closed by hydraulic pressure, 
and no current is being consumed in any 
part of the apparatus. The raising of the 
operating rod 30, however, closes the cir 
cuit through connector 41, thus preparing 
the Solenoid 33 to be energized as soon as 
the thermpstatblade T again contacts with 
the hot point H. It will be noted that the 
thernostatblade T never breaks a live cir 
cuit and therefore sparking at this point 
is absolutely precluded. 
it will be apparent that we have pro 

yided a combination of electrical and hy 
draulic means automatically operating to 
simultaneously control a refrigerator motor 
and a .cgoling Water supply therefor with 
out, the expenditure, of any electrical energy 
except, that necessary to operate, the motor 
and to shift the valve, the valve being main 
tained in either open or closed position by 
hydraulic means, and the energizing cur 
rent which moyed the valve in either open 
Q closed position being interrupted imme 
diately or very shortly after the valve has 
been moved into such position. 
The circuit, breaker 36-39 is provided as 
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is a safeguard against the cessation of the city. 

water pressure, in the, event, for instance, 
city, water pressure. is cut, off. Or, a leakage. 
occurs in the mains. ASSune, that, this, hapi, pens while the device is operating. The i.e. 
sult will of course be to reduce the pressure, 
in the suboidinate, chamber 19. The first, 
result of this reductionwill be to permit, the operating-rod 30 to, rise, cutting gut the 
motor, and cutting, out the circuit of the sole-, 

:... noid 34. This,however, will cause, the sole-, 
noid,33-9, be energized, and since either-at. 
the time of the reduction of the city Yvater pressure or...shortly, thereafter, the tempera 
ture in the refrigerator will rise, the circuit 

t; will be closed also through the hotpoint of 
the them.9Stat; Hopening the Malge. Singe 
under the assumed; abnormalgonditions of 
course no Water would flow through the appa 
ratlisin-response to the opening of the Malve. 
thei-diaphragm 27, would not thereafter be 
actuated by Water pressuge, to closa; the: cir 
cuit through the solenoid;33i: This-tyvould. 
result in the continuous operation of the 
Solenoid 33 without any othereffect pnheap 
paratus than to maintain the Yale.12in gpen 
position, and, which might; sooner, or later. 
burn out the solenoid 33. In order to prevent 

30 
such a result,the device 36-39 has beer ad ded, the operation, of yhich is to break the 

at circuit of the Solenoid 33, ifathe: city water 

35 

pressure: is:destroyed for siubstantially, Re: 
uced. Thus, if the city water-pressure, is 

destroyed, the entire apparatus beganes deal. 
and non-responsive to the action of the ther 

; mostat, the contact of the thermostatblade 
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with the hot point being ineffective to ener. 
gize.the solenoid 33 and thereforeineffective. 
to raise the valve 12 and burnout the sole 
noid 33;butiaisor of course since; the circuits 
through the connectors 51 and 61 can only he 
closed. through; hydrostatic means, neither 
the motor nor the Solenoid .34s can be ener 
gized. Uport resumption of the city water. 
pressure by repairing a leak or again turning 
on the water which has been turned: off the 
circuit is closed-in the device 36-39 and the 
entire apparatus resumes operation in the 
manner above explained without having suf 
fered. . . . . . . .'; . . . . - . . . . . . . . . . . . . 

...We claim-il . . . . . . . . . . . . . . . . . . 
1. In apparatus of the class described, a 

refrigerating device, a motor: therefor...a. 
fluid system, a primary control device, a 
valve controlling the flow of fluid, through 
said fluidsvsteni, méaris &ontrolled by the 
primary control ideviée 'for : opening said 
valve and simultaneously starting said no 
tor and closing said valve and simultane 
ously stopping said motor and fluid pressure 
means independent of said controlled means 
for maintaining said valve in open or closed 
position. 

2. In apparatus of the class described, a 
fluid system, a valve therein, and an electrical 

: . . . . . . . . . . . . : : 7 : y : ; ; , . 

control apparatus, means controlled by Said 
electical control. apparatus to open and 
close, said valve, and pressure means cont trolled by said valve independently of Sai: 
electrical control apparatus to break the gir 
cuit for actuating the valve in one direction 
ind prepare a circuit for actuating the valve 
in the Qppgsite direction upon each actuatiou 
of the valve. - - - - - - - - - - - - r; , . . . . . . . 3. In refrigerating system or the like, a 
cooling water supply. Syster, a refrigerating 
device and, anotor therefor, a controlling 
thermostatandavalve in said cooling water system-solinoids for actuating said valve. 
hydraulic means for maintaining said valve 
e - . 

said splenoids, and hydraulic y 
taled fly said valve for controlling the mo. 
to circuit, and the solenoid circuits.... 4. In a refrigerating system, a refrigerati g w: . . . . 

is irig device an electric motor, a cooling water systema?controlling thermostat, and a valve, 
solenoids for actuating w 
draulig, insii said valve for 
controlling said solenoid circuits. . . . 5.In a refrigerating system, an: electric 
notor, a circuit therefor, a cooling water 
systemsa, controlling thermostat, and a valve, 
Solenoidsfor actuating said valve, hydraulic 
Realiscontrolled by, said valye for control 
ling said notor circuit, including means for 
breaking the Yalyse actuating solenoid.circuit 
and preparing a circuit for, the opposite 
salenoid upon each operation. . . . . . . . 
6. A fluid control device, comprising: a 

chamber...having an inlet and an outlet pas 
sage, a-valve on the inlet side of said chain 
ber-adapted to be held closed by the water 
pressure in the inlet, side of said chamber, 
hydraulic means-adapted to be operated by 
the water pressure-in the outlet side of said 
ghamber... to hold said valve, open when 
opened. . . . . . . . . . . ; 

. A. fluid control device comprising a 
inlet passage, an outlet passage, a valve he 
tween said inlet and outlet passages, electric 
means for opening or closing said valve, and 
means for maintaining said valve in open 
or closed, position through fluid pressure 
alone. . . 

8. A fluid control device comprising a 1. 
irilet; passage, an outlet passage, a valve be 
tween said inlet and outlet passages, electric 
magnetic means in a pair of electric circuits 
acting on said valve for opening or closing 
the same: hydraulic means' for maintaining 
said valve in either open or closed position. 
independently of said electro-magnetic 
means, including neans to break the actuat 
ing circuit and prepare the other circuit 
after each operation cf the valve. 

9. A device for controlling the flow of 
fluid, comprising a chamber having an inlet 
and an outlet passage, a valve adapted to 
divide said chamber between said inlet and 

in penior, closed position independent of 
hydraulic means con 

said valve, and hy 
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outlet passages, a hollow stem for said valve, 
an aperture in said steal adjacent the valve 
and on the outlet side thereof, a constricted 
opening between the bottom of said valve 
stem and the interior of said chamber, where 
by said valve stem will be hydraulically 
maintained in open position by the pressure 
of the water in the chamber prior to its es 
cape through said constricted opening. 

10. A fiuid controlling device comprising 
a chamber having inlet and outlet passages, 
a port in said chamber between said inlet 
and outlet passages, a hollow valve stem 
slidably and snugly mounted in said port, a 
valve on said valve steni adapted to close 
said port, an aperture in said valve stem 
adapted to connect the inlet side of said pas 
sage with the interior of the valve stem 
when the valve is open, a constricted open 
ing between the discharge point of said hol 
low valve stem and said outlet passage 
whereby the back pressure occasioned by 
said constricted opening serves to maintain 
said valve in Open position. 

11. A fluid controlling device comprising 
a chamber having inlet and outlet passages, 
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a port in said chamber between said inlet 
and outlet passages, a hollow valve stem 
slidably mounted in said port, a valve on 
said valve stem adapted to close said port, 
an opening in said valve stem to permit the 
passage of water through the same when 
said valve is in open position, an enlarge 
ment upon the lower end of said hollow 
valve stem constricting the opening between 
said valve stem and the walls of said cham 
ber whereby the back pressure occasioned 
by said enlargement acts upon said enlarge 
ment to maintain said valve in open position 
after the same has been opened. ' 

12. In a refrigerating apparatus, a fluid 
supply, a motor operatively associated with 
said fluid supply, a device for controlling 
the flow of fluid in said fluid supply system, 
comprising a chamber having inlet and out 
let passages, a valve mounted in said cham 
ber, a subordinate chamber having a con 
stricted outlet, a diaphragm in communica 
tion with said subordinate chamber, and 
circuit controlling means operated by said 
diaphragm. 

13. In apparatus of the class described, 
a motor, a circuit therefor, a fluid supply 
system, a device for controlling the flow of 
fluid in said fluid supply system, comprising 
a chamber having inlet and outlet passages, 
a valve mounted in said chamber, circuits 
for operating said valve, a subordinate 

1,443,592 BEST AVAILABLE COPY 
chanaher having a constricted outlet, a dia 
phragm in communiction with said subordi 
nate chamber, and circuit controlling means 
operated by said diaphragm, said circuit 
controlling means being adapted to control 
the motor circuit and the circuits for oper 
ating said valve, means to energize the cir 
cuits for operating said valve, and a refrig 
erating device operated by the motor. 

14. In apparatus of the class described, a 
cooling water supply system, an electrical 
control device, a valve, electrical devices to 
open and close the same, hydraulic means 
for maintaining said valve in open position 
and simultaneously operating circuit con 
trolling devices. 

15. A water Supply system for refrigerat 
ing devices or the like comprising a valve, 
Solenoids for actuating said valve, hydraulic 
means controlled by said valve for cutting 
out the valve opening circuit upon opening 
the valve and for citting out the valve clos 
ing solenoid circuit upon closing the valve, 
and hydraulic means for cutting out the 
valve opening circuit upon failure of pres 
sure upon the inlet side of said valve. 

16. In apparatus of the class described 
and in combination, a refrigerating device 
and a motor therefor, a fluid system, a pri 
mary control device, a valve controlling the 
flow of fluid through said system, means 
controlled by 'said primary control device 
for opening said valve and starting said 
motor and closing said valve and stopping 
Said motor, and hileans enclosed within said. 
fluid system for maintaining said valve in 
open or closed position. 

17. In apparatus of the class described, a 
casing having an inlet and aih outlet, a valve 
therein adapted to be moved into open or 
closed position, and means within the casing 
operative to maintain said valve in open or 
closed position through fluid pressure with 
outpermitting escape of fluid except through 
said outlet. 

1S. In apparatus of the class described, a 
casing, an inlet pipe, an outlet pipe, a valve 
interposed between the pipes in the casing, 
and adapted to be shifted to open or closed 
position, hydraulic means entirely enclosed 
within the casing for maintaining the valve 
in open or closed position when communica 
tion is made through the inlet pipe with a 
Source of fluid pressure. : 
In testimony whereof, we 

names to this specification. 
- . WALTER RICHMOND. 

JOHN ELLIOTT J.ENKNS. 

have signed our 
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