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5 Claims. 

This invention relates to improvements in re 
frigeration and more particularly to electrically 
controlled and operated refrigeration apparatus. 
In both the compression and absorption type 

of electrically controlled and operated refriger 
ation apparatus, the refrigerant is allowed to 
change from the liquid to the gaseous state in a 
cooling coil or evaporator, and in So doing, ab-, 
sorbs heat from the surrounding atmosphere. 
The gaseous refrigerant is returned from the 
cooling coil or evaporator to either the compres 
sor or absorber, as the case may be, by the suc 
tion due to the reduced pressure in the respec 
tive elements. The operation of the apparatus 
causes the circulation of the refrigerant through 
the cooling coil or evaporator and the admission 
of the liquid refrigerant to the cooling coil or 
evaporator is automatically controlled by an ex 
pansion valve or by a float-operated valve in 
accordance with the system employed. 

It is an object of this invention to automatical 
ly control the operation of the apparatus so that 
when the circulation of the refrigerant ceases as 
the apparatus becomes idle, it will create and 
maintain a pressure below atmospheric pres 
sures or vacuum within the return pipe of the 
gaseous refrigerant from the cooling Coll or evap 
orator, and, therefore, make it impossible for 
any of the gaseous refrigerant to leak into the 
atmosphere to cause a fire or health hazard. 
With the above and other objects in view, ref 

erence is made to the figure upon the accom 
panying drawing, which illustrates, partly in ele 
Vation and partly in diagram, a preferred em 
bodiment of this invention with the understand 
ing that minor detail changes may be made 
Without departing from the scope thereof. 

In the embodiment illustrated, a motor M is 
shown diagrammatically in connection with a 
wiring diagram in which wires and 2 lead 
from the motor M through a hand switch S to 
a commercial source of electricity. If the ap 
paratus is automatically controlled, a relay would 
be substituted for hand switch S. If the inven 
tion is applied to a compression type refriger 
atting apparatus, the motor M will operate the 
compressor, and if an absorption type of appa 
ratus, the motor Mwill operate a circulating pump 
for the solution, so, in either case, the energiz 
ing of the motor will initiate operation. The 
refrigerant in both cases is lead by a pipe 3 to 
a commercial cooling coil CC entering the upper 
coils from a manifold 4 and is discharged from 
the lower coils into a manifold 5 and from thence 

(C. 62-4) 
into a pipe 6, which will return the refrigerant 
to the apparatus. 
The cooling coil CC is shown as preferably con 

trolled by a commercial thermostatically oper 
ated expansion valve 7 in the pipe 3 having a 
thermal actuator 8 mounted in the lower mani 
fold 5 whereby the expansion valve automaticaily 
admits sufficient refrigerant to maintain a pre 
determined temperature within the cooling coil. 
A commercial Solenoid valve 9 is interposed in 
pipe 3 between the expansion valve T and source 
of liquid refrigerant and is connected by wire 
0 to commercial wire and by wire through 

a Commercial pressure Switch f2 to commercial 
line 2. The pressure switch 2 is arranged and 
SO connected to pipe 6 to be actuated by the 
pressure therein. Another commercial pressure 
switch 3 is connected by wires 4 and 5 to the 
commercial line beyond the hand switch S and 
to the line lead of the motor M, also connected 
to line , respectively, and is so arranged and 
Connected to pipe 6 to be actuated by the pres 
Sure therein. A wire 6 connects the other line 
of the motor M and wire to the commercial 
line 2 beyond the hand switch S. 
The Solenoid valve 9 is of commercial con 

struction which is normally closed and opens 
when the circuit is established through it. The 
preSSure Switches 2 and 3 are likewise of com 
mercial construction and are adjustable, such as 
disclosed in Patent 1,791,839, of February 10, 
1931. In this use, the switch 3 is adjusted to 
close at one inch vacuum and to open at approx 
imately five and a half inches of vacuum, while 
Switch f2 is adjusted to open at two inches of 
Vacuum and to close at approximately ten inches 
of vacuum. 
In describing the operation of this invention, 

it is necessary to refer to a concrete example or 
refrigerating apparatus, and as this invention 
has been operated in connection with a com 
mercial absorption type of refrigerating appa 
ratus such as described in Serial No. 736,232, filed July 20, 1934, which is particularly adapted 
to employ dichloromonofluoromethane as the 
refrigerant and ethyl ether of diethylene glycol 
acetate as the solvent, the conditions existing 
in Such an apparatus will be used. 
ASSuming the apparatus has been idle with the 

SWitch S Open, such as during a period between 
normal operations, and assuming approximately 
four inches of vacuum in the return pipe 6, switch 
2 will be open breaking the circuit through the 
Solenoid valve 9 so the valve will be closed in 
pipe 3, and switch 3 will be open. 
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Upon closing switch S to produce refrigeration, 
the motor M will start to operate, causing the 
vacuum in pipe 6 to increase until it reaches ap 
proximately ten inches, and switch f2 will close 

5 to energize the Solenold 9, and the valve in pipe solenoid circuit connected to the return conduit 5 
3 will open and admit the refrigerant to enter from the coil adjusted to open at a pressure 
the cooling coil CC to produce refrigeration, and slightly less than atmospheric pressure and to 
under normal running conditions the vacuum close at a pressure considerably less, whereby 
will become about four inches in pipe 6. upon closing the motor circuit the solenoid valve 

10 When sufficient refrigeratic eng pro is not opened until the 9peration of the motor 10 
duced, switch S is opened, the motor M ceases has created a pressure in the returnconidiit con 
operation, and the vacuum in pipe 6 decreases siderably less than atmospheric pressure. 
until it reaches two inches and then switch f2., 33.3. The structure of claim 2, wherein an addi 
opens. The solenoid valve 9 in pipe 3 closes the stional circuit is provided from the source to in 

15 admission of refrigerant into the coil CC"clude the motor adapted to operate the motor 15 
when the motor ceases to Ópera i: when the:motor switch is open, including an 
in pipe 6 will continue to ' decre additional pressure actuated switch connected to 
reaches one inch, switch 3 cit he return conduit adjusted to close said circuit 
from commercial line throughi, wires, 4,5; i to operate the motor independently of the sole 

20 tor M, and wire 6, so that the motor Mw noid valve to maintain a predetermined less than 20 gin...to operate. The circuit through switch 2 
being open, the solenoid valve 9-in pipe-3 is closed, 

refrigerant can enter the cooling coil, 
ion'6f theinotor increases the vacuum 

after theirefrigeration appa 
led; whetheridle or in; oper 

the refrigeration leak into the 
ei'i. azards (iWarious 
of the atmosphere sur 
may create conditions 

Of course; it: is to be un the operation of this systemide 
apparatus to which it is applied 

pressure below atmospheric pres 

n sin pressure 

Sincluding a solenoid operated valve in the 
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(aving a motor:for circu- - appara 
frigerant through a cooling coil and ed epressure in 

Ömbinatio 

dpressure thereinsufficient to pre 
igerant leaking therefrom, said 

noid valve in the refrigerant stup 
jacent the COoling COil Connected in the motor 
circuit and Operating to open when the motor 
circuit is closed, a pressure actuated switch in the 

atmospheric pressure in the return conduit dur 

frigerant supply adjacent the cooling coicon redic 

vent the refrigerant leaking therefrom; wherein, 
when the apparatus is idle, a controlled circuit is ' provided to independently operate the motor to 

r connecting maintain the said reduced pressure, and wherein 
source of electricity; and a switch said circuit is controlled by said pressure.actuated 
rolling the operation of the mo- me . . . . . . . 

irough a cool 
in the return 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

    

    

  

  

  

    

  

    

  

  

  

  

  

  


