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PATENT of FICE. 
FREDERICK J. HUMPHREY, HUBERT R. HUMPHREY, AND GEORGE A HUMPHREY, 

OF KALAMAZOO, MICHIGAN, ASSIGNORs To. THE GENERAL GAs LIGHT coMPANY., 
OF KALAMAZOO, MICHIGAN. 

REFRIGERATING MACHINE. 
Application filed June 14, 1923. Serial No. 645,285. 

To all thom it may concern. 
Be it known that we, FREDERICK J. 

IIul MPIREY, HUBERT IR. HuMPHREY, and 
(EORGE A. HuMPHREY, citizens of the 
lTinited States, residing at the city and 
county of Kalamazoo, State of Michigan, 
have invented certain new and useful Im 
provements in Refrigerating Machines, of 
which the following is a specification. 
This invention relates to improvements in 

refrigerating machines. 
The main objects of the invention are: 
First, to provide in a refrigerating ma 

chine an improved motor control means 
whereby the motor is permitted to run for 
predetermined periods, the intervals be 
tween these running periods being governed 
by tenuperatures controlled by the refrig 
erant fluid. 

Second, to provide an improved refrig 
erating machine without expansion valves 
or float valves. 

Third, to provide in a refrigerating ma 
chine an improved control means permit 
ting the return at intervals of all the liquid 
refrigerant from the condenser to the ex 
pansion channber or refrigerant element. 

Fourth, to provide a refrigerating ma 
chine in which the condensed refrigerant 
is delivered to the expansion chamber so as 
to agitate the liquid refrigerant therein. 

Fifth, to provide in a refrigerating ma 
chine an automatic control means, which is 
positive and reliable in action and opera 
tion. 

Sixth, to provide in a refrigerating ma 
chine having an electric motor an improved 
control means whereby the motor is con 
trolled so that it is not likely to become over 
heated. 

Seventh, to provide in a refrigerating ma 
chine an improved control means for the 
condenser. 

Eighth, to provide an improved refrig 
erating machine having these advantages 
which is compact and simple in structure. 

Further objects, and objects relating to 
structural details, will definitely appear 
fron the detailed description to follow. 
We accomplish the objects of our inven 

tion by the devices and means described in 

driving mechanism on a line corresponding 

the following specification. The invention 
is clearly defined and pointed out in the 
claims. 
A structure which is a preferred embodi- 55 

ment of our invention is clearly illustrated 
in the accompanying drawing, forming a 
part of this application, in which: 

Fig. I is a side perspective view of a re 
frigerating machine embodying the features 60 
of our invention, parts being broken away 
for convenience in illustration. 

Fig. II is an enlarged detail view, partial 
ly in section, on a line corresponding to 
line. 2-2 of Figs. III and W. 65 

Fig. III is a horizontal section on a line 
corresponding to line 3-3 of Fig. IV. 

Fig. IV is a detail elevation, partially in 
yertical section, on a line corresponding to 
line 4- 4 of Fig. III showing details of the 70 
control means. 

Fig. V is a vertical section through the 
to line 5-5 of Fig. II. 

Fig. VI is an inverted view of the water 75 
valve control cam. 

Fig. VII is a detail view, partially in ver 
tical section, on a line corresponding to line 
7-7 of Fig. I, showing details of the con 
inser connection to the expansion cham- 80 
e. 

Fig. VIII is a fragmentary side eleva 
tion of a modified form of our invention in 
which a thermostatic control is provided. 
In the drawing similar reference numer- 85 

als refer to similar parts throughout the 
Several views, and the sectional views are 
taken looking in the direction of the little 
arrows at the ends of the section lines. 

Referring to the drawing, 1 represents the 90 
refrigerator proper provided with a refrig 
erating chamber 2 having a brine tank 3 
therein. The expansion chamber or refrig 
erant element in the structure illustrated 
comprises the coils 4 connected by the top 95 
and bottom headers 5 and 6. It will be un 
derstood that various refrigerants may be 
used, sulphur dioxide being frequently used 
in machines of this class. 
We provide a base 7 which, in the struc- 100 

ture illustrated, is mounted on the top of the 
refrigerator. This base is provided with a 
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lubricant chamber 8 and a condensing cham 
ber 9, the condensing coils 10 being arranged 
in this condensing chamber as shown in 
Fig. III. The upper end of the coil is con 
nected to the chamber 8 by a suitable con 
duit 11, while the lower end of the coil is 
connected to the bottom header 6 of the ex 
pansion chamber, as shown in Fig. VII. 
This connection is through a restricted dis 
charge nozzle 6, the purpose of which will appear as the description proceeds. 
The top header 5 of the expansion cham 

ber or refrigerant element is connected by 
the suction pipe or conduit 13 to the intake 
of the pump 14. This connection 13 is pro 
vided with a check valve 12, shown conven 
tionally in Fig. I. The pump is, for con 
venience, mounted at one end of the base 7 
and delivers to a separating chamber 15 in 
the base of the pump, this chamber being 
provided with baffles, shown conventionally 
by dotted lines in Fig. I. 
The chamber 8 in the base 7 also serves as 

a separating chamber. 
Oil is supplied to the pump through the 

pipe 16 projecting into the chamber 8 to a 
point below the level of the lubricant there 
in, as illustrated in Fig. I. 
The pump is driven from the motor 18 

mounted upon the base 7, the driving shaft 
19 being preferably provided with a uni 
versal joint, indicated at 20. The details of 
the pump form no part of this invention 
and are therefore not illustrated herein. 
The condensing chamber 9 is connected to 

a suitable water supply by the pipe 22 con 
trolled by the valve 23, a casing 24 of this 
valve being designed so that the valve seats 
with the pressure of the water. A spring 
25 is provided to urge the valve towards its 
seat. Water is delivered through the pas 
sage 26 from the valve casing into the side 
of the condensing chamber and is caused to 
take a circuitous path therein by the baffles 
27 which are arranged in an alternate rela 
tion, as shown in Figs. II and III. 
The discharge pipe 28 of the condensing 

chamber is connected by the pipe 29 to a 
cooling chamber or jacket 30 for the pump. 
This cooling chamber or jacket has a waste 
or discharge pipe 31 connected thereto. 
The motor is controlled by a timing means 

driven by the motor so that the period of 
operation of the motor is predetermined, the 
machine, as we have embodied it, being de 
signed to run for a period of fifteen minutes 
at the end of which period it is automati 
cally stopped, the motor being started by a 
means controlled by the temperature condi 
tions in the refrigerator either through the 
refrigerant itself or through a thermostatic 
e.S. 

In the embodiment shown in Fig. I the 
refrigerant is the primary or direct actuat 
ing means. 
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In the embodiment shown in Fig. VIII 
a thermostatic fluid is the primary or direct 
actuating means for the motor starting 
mechanism. This timing control means also 
serves as a means for controlling the water 
valve 23, that is, the mechanism is designed 
to hold the valve 23 open during the opera 
tion of the motor. 

In the embodiment illustrating the timing 
member 33 is mounted on the shaft 34 and is provided with a cam 32 adapted to coact 
with the valve, stem 35 which reciprocates 
through a suitable gland in the valve casing 
24 to engage the ball valve 23, see Fig. Ii. 
The cam 32 has a recess 36therein adapted 
to receive the stem 35 allowing the valve to 
seat, the recess being positioned so that the 
valve is seated when the parts are in their 
initial position or position of rest. 
The motor is controlled by the switch 37, shown conventionally in the drawing, the 

switch being provided with a lever 38 pro 
jecting downwardly from the sup 
bracket 39. The shaft 34 is connected by the 
train of gears 40 to the motor shaft 19, the train of gears being designed to reduce the 
speed of the shaft 34 relative to the shaft 
19, the structure illustrated being arranged 
so that about fifteen minutes is required for 
one complete revolution of the timing mem 
ber 33. 
The timing member is provided with a 

tappet 41 for the switch actuating lever 42, 
this lever being pivoted upon the hub-like 
projection 45 on the timing member 33 and 
having a hole therein through which the 
switch lever 38 projects. 
The lever 42 is provided with a pivoted 

dog 43 coacting with the tappet 41, the tap 
pet engaging this dog and swinging the 
lever 42 to switch opening position. When 
the dog 43 is disengaged from the tappet 
41 the lever 42 is actuated to switch closing 
position by means of the coiled spring. 44 
so that the releasing of the dog 43 starts 
the motor. This dog 43 is released or dis 
engaged from the tappet by the control 
diaphragm or expansible element 46 which 
is connected in the embodiment shown in 
Fig. I by the pipe 47 to the expansion chain 
ber suction pipe 13, the connection to the 
pipe 13 being at a point in advance of the 
check valve 12 therein. 
In the embodiment shown in Fig. VIII 

the expansion member 46 is connected by 
the conduit 47 to the bulb 47' which is 
shown as disposed within the brine tank. 

It will be understood that other thermo 
static means might be utilized. 
A trip lever 48 is pivoted at 49 to engage 

the stem 50 of the expansible element 46, 
the trip lever being positioned to coact with 
the dog 43 so that when the expansible mem 
ber is actuated or expanded the dog 4:3 is 
released and the motor started. 

rting. 

70 

100 

05 

it) 

2. 

30 



O 

5 

2) 

30 

40 

60 

85 

. 1,538,486 

The lever 48 is provided with a regulat 
ing spring 51 so that the pressures at which 
the device will operate may be determined. 
The motor thus started continues to run 

until the timing member has completed its 
revolution when the tappet 41 will engage 
the dog 43 and actuate the lever 42 to open 
the switch, thereby stopping the motor so 
that the motor is positively stopped on each 
complete revolution. 
Through the mechanism described the 

water is delivered to the condenser only dul'- 
ing the periods of operation. 
As soon as the motor is started the opera 

tion of the pump draws on the suction con 
nection 13 and the diaphragm or expansible 
element being connected to this connection 
in the embodiment shown in Fig. I the dog 
43 is permitted to return to stopping posi 
tion. The normal liquid refrigerant level 
in the expansion chamber or refrigerant ele 
ment is indicated at A-A, the same being 
below the top header 5. The condenser dis 
charge is connected to the bottom header 6 
through the restricted delivery nozzle 6. 
This restriction is relatively fixed, that is, it 
does not open and close as is the case, for 
instance, with the common type of expan 
sion valve, and is of such capacity. that un 
der normal operation some liquid refrig 
erant will accumulate within the coils dur 
ing the periods of operation of the pump. 
However, during the intervals of rest the 
liquid or condensed refrigerant is all re 
turned to the expansion chamber. The de 
livery of this condensed or liquid refrig 
erant to the bottom of the expansion cham 
ber causes an agitation or ebullition therein 
which increases the refrigerating action. 
The periods between operation are of course 
governed broadly by the temperatures with 
in the refrigerating chamber as until the 
temperature has been reduced to approxi 
mately the desired point the pressure of the 
gasified refrigerant will soon become such as 
to operate the motor starting mechanism. 
However, there is a sufficient interval be 
tween each operation to allow the condensed 
refrigerant to return from the condenser to 
the expansion chamber and this interval 
also permits the cooling of the motor. 
By this arrangement of parts we avoid the 

use of expansion valves, floats and the like, 
and we this eliminate elements which are 
frequently the cause of trouble in machines 
of this character. 
Our improved refrigerating machine is 

entirely automatic in operation, is not like 
ly to get out of repair or become inoperative. an 

It conserves power and prevents over-heat 
ing of the motor. 
For example, refrigerating machines in 

which the motor is controlled thermostati 
cally are likely to operate for long periods 
of time because of not attaining the degree 

B 

of temperature at which the thermost at is 
set to operate. The thermostat may be set 
to operate at 20 degrees and a temperature 
of 20A, degrees be reached, but it is impos 
sible for the machine to reach the additional 
one-half degree necessary to actuate the 
thermostat. The result is that the machine 
continues to operate, although from a prac 
tical standpoint the 20A degrees refrigera 
tion is all that is required. Further, it is 
found that the temperature is likely to fall 
after the machine has ceased to operate. 
With the periodical stopping of our motor, 
these conditions do not arise, 
We have illustrated and described our 

improvements in an embodiment or adapta 
tion which we have found very practical. 
We have not attempted to illustrate or de 
scribe other adaptations or modifications 
which we contemplate as we believe the dis 
closure made will enable those skilled in 
the art to which our invention relates to 
embody or adapt the same as may be desire . 

Having thus described our invention, 
what we claim as new and desire to secure 
by Letters Patent, is: - 

1. In a structure of the class described. 
the combination of a compressor, a notor 
for diving said compressor, an expansion 
chamber, a condenser operatively connected 
to said compressor and expansion chamber, 
means for controlling said motor comprising 
a switch, an actuating lever for said swith 
provided with a dog, a timing member 
driven by said motor provided with a tap 
pet coacting with said dog for actuating said 
lever to switch opening position, a spring 
for actuating said lever to switch closing 
position when said dog is disengaged from 
said tappet, releasing means for said dog 
operatively associated with said expansion 
chamber, and a water supply valve for said 
condenser provided with a stem, said timing 
member being provided with a cam adapted 
to hold said valve open during the actuation 
of said timing member, said can permit 
ting the valve to close when the tinning 
member is in its initial position. 

2. In a structure of the class described. 
the combination of a compressor, a motor for 
driving said compressor, an expansion 
chamber, a condenser operatively connected 
to said compressor and expansion chamber, 
means for controlling said notor collising 
a switch, an actuating lever for said switch 
provided with a dog, a timing member 
driven by said motor provided with a tap 
pet coacting with said dog for actuating said 
lever to switch opening position, a spring 
for actuating said lever to switch closing 
position when said dog is disengaged from 
said tappet, and releasing means for said 
dog operatively associated with said expan 
sion chamber. 

3. In a structure of the class described, the 
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combination of a compressor, a motor for 
driving said compressor, an expansion cham 
ber, a condenser operatively connected to 
said compressor and expansion chamber, 
means for controlling said motor compris 
ing a switch, an actuating lever for said 
switch provided with a dog, a rotating tims. 
ing member driven by said motor and pro. 
vided with a tappet coacting with said dog 
for actuating said lever to switch opening 
position, a spring for actuating said lever 
to switch closing position when said dog is 
disengaged from said tappet, and a pressure 
controlled means operatively associated with 
said expansion chamber and comprising a 
trip member for said dog. 

4. In a structure of the class described, 
the combination of a compressor, a motor 
for driving said compressor, an expansion 
chamber, a condenser operatively connected 
to said compressor and expansion chamber, 
a control switch for said motor, an actuating 
lever for said switch, a rotatably mounted 
timing member, a tappet on said timing 
member for actuating said lever to switch 
opening position, and means for closing said 
switchineluding a member operatively as 
sociated with said expansion chamber. 

5. In a structure of the class described, 
the combination of a compressor, a motor 
for driving said compressor, an expansion 
chamber, a condenser operatively connected 

40 

65 

to said compressor and expansion chamber, 
means for controlling said motor compris 
ing a timing member driven by said motor 
and whereby the period of continuous oper 
ation of said motor is predetermined, and a 
valve for said condenser, said timing mem 
ber being adapted to hold said valve in 
open position during the actuation of said 
timing member. 

6. In a structure of the class described, 
the combination of a compressor, a motor 
for driving said compressor, an expansion 
chamber, a condenser operatively associated 
with said compressor and expansion cham 
ber, means for stopping said motor com 
prising a timing member driven by said 
motor and whereby the period of continuous 
operation of said motor is predetermined, 
means for starting said motor including a 
member operatively associated with said ex 
pansion chamber, a water supply valve for 
said condenser, and means for controlling 
said valve including said timing member 
and adapted to hold said valve in open po 
sition when said timing member is actuated. 

7. In a structure of the class described, the gombination of a compressor, a motor 
for driving said compressor, an expansion 
chamber, a condenser operatively associated 
with said compressor and expansion cham 
ber, motor control means comprising a tim 
ing member driven by said motor and where 
by the period of continuous operation of 
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said motor is predetermined, a supply valve 
for said condenser, said timing member be 
ing provided with means for controlling 
said valve, and means for starting said 
motor operatively associated with said ex 
pansion chamber. 

8. In a structure of the class described, 
the combination of a compressor, a motor 
for driving said compressor, an expansion 
chamber, a condenser operatively associated 
with said compressor and expansion cham 
ber, motor control means comprising a tim 
ing member driven by said motor and where 
by the period of continuous operation of said 
motor is predetermined, and a supply valve 
for said condenser, said timing member be 
ing provided with means for controlling said 
valve. 

9. In a structure of the class described, 
the combination of a compressor, a motor 
for driving said compressor, an expansion 
chamber, a condenser operatively associated 
with said compressor and expansion cham 
ber, motor control means comprising a tim 
ing member driven by said motor and where 
by the period of continuous operation of 
said motor is predetermined, and means for 
starting said motor operatively associated 
with said expansion chamber. 

10. In a structure of the class described, 
the combination of a compressor, a motor 
for driving said compressor, an expansion 
chamber, a condenser operatively associated 
with said compressor and expansion cham 
ber, and motor control means comprising a 
timing member driven by said motor and 
whereby the period of continuous operation 
of said motor is predetermined. 

11. In a structure of the class described, 
the combination of a pump, a motor for 
driving said pump, an expansion chamber 
comprising upper and lower headers and 
connecting pipes, the normal liquid refriger 
ant level being below the upper header, a 
suction connection for saidpump to said 
expansion chamber above said normal liquid 
refrigerant level thereof, said suction con 
nection being provided with a return check 
valve, a condenser to which said pump de 
livers, a delivery connection for said con 
denser to the bottom header, such connection 
having a fixed restriction therein adjacent 
the header, means for stopping said motor 
comprising a timing member driven by said 
motor and whereby the period of continu 
ous operation of said motor is predeter 
mined, and means for starting said motor 
comprising a pressure actuated member con 
nected to said suction connection in advance 
of said check valve. 

12. In a structure of the class described, 
the combination of a pump, a motor for 
driving said pump, an expansion chamber, a 
connection for said chamber to said pump 
including a check valve, a condenser oper 
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atively connected to said pump, a connec 
tion for said condenser to said expansion 
chamber having a restriction therein, means for stopping said motor connprising a tinning 
member, and means for starting said motor 
including a member operatively connected 
so that it is subject to the pressure in ad 
rance of said check valve. 
13. In a structure of the class described, 

the combination of a compressor, a motor 
for driving said compressor, a condenser, an 
expansion chamber operatively associated 
with said compressor and condenser, and 
means for controlling said motor compris 
ing a timing member driven by said motor 
and whereby the period of continuous op 
eration of the motor is predetermined. 

14. In a structure of the class described, 
the combination of a pump, a motor for 
driving said pump, an expansion chamber, a 
suction line connecting said expansion cham 
ber with said pump, said suction line being 
provided with a check valve, a condenser op 
eratively connected to said pump, a delivery 
connection for said condenser to said ex 
pansion chamber having a restriction there 
in, means for controlling said motor coln 
prising a timing element driven by the 
motor whereby the motor is stopped, and 
means for starting said motor including a 
pressure actuated member connected to said 
suction line in advance of said check valve. 

15. In a structure of the class described, 
the combination of a pump, a motor for 
driving said pump, a refrigerant element, a 
suction line connecting said refrigerant ele 
ment with said pump, a condenser opera 
tively connected to said pump, a delivery 
connection for said condenser to said refrig 
erant element, means for controlling said 
motor comprising a timing element driven 
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by the motor whereby the motor is stopped, 
and means for starting said motor includ 
ing a pressure actuated member connected 
to said suction line. 

16. In a structure of the class described, 
the combination of a pump, a motor for 
driving said pump, an expansion chamber, a 
connection for said chamber to said pump, 
a condenser operatively connected to said 
pump, a connection for said condenser to 
said expansion chamber, means for stopping 
said motor comprising a timing member 
driven by said motor, and means for start 
ing said motor including a member op 
eratively associated with said expansion 
chamber. 

17. In a structure of the class described, 
the combination of a pump, a motor for 
driving said pump, a refrigerant element, 
a suction line connecting said refrigerant 
element with said pump, a condenser opera 
tively connected to said pump, a delivery 
connection for said condenser to said refrig 
erant element, and means for controlling 

S. 
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said motor comprising a timing element 
driven by the motor whereby the motor is 
stopped. 

1S. In a structure of the class described, 
the combination of a punup, a motor for 
driving said pump, an expansion chamber, a 
connection for said pump to said expansion 
chamber above the normal liquid refriger 
ant level thereof, a condenser operatively 
connected to said pump, a restricted delivery 
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connection for said condenser connected to 
said expansion chamber below the normal 
liquid refrigerant level thereof whereby the 
delivery of the condensed refrigerant causes 
ebullition within the expansion chamber, 
and means for controlling the motor where 
by it is stopped at the end of predetermined 
periods of operations permitting the liquid 
within the condensing chamber to return to 
the expansion chamber. 

19. In a refrigerating apparatus, the 
combination of a means for compressing 
refrigerant, a motor for operating said 
compressing means, an expansion chamber, 
a continuously open restricted delivery 
connection from said compressing means to 
said expansion chamber delivering thereto 
below the liquid level thereof, and a motor 
control means including a mechanical tim 
ing means whereby the motor is periodi 
cally stopped and means for starting the 
motor controlled by the pressure in the sys 
tem in advance of Said compresing means. 

20. In a refrigerating apparatus, the 
combination of a means for compressing 
refrigerant, a motor for operating said com 
pressing means, an expansion chamber, a 
continuously open restricted delivery con 
nection from said compressing means to 
Said expansion chamber, and a motor con 
trol means including a mechanical timing 
means whereby the motor is periodically 
stopped and means for starting the motor 
controlled by the pressure in the system in 
advance of said compressing means. 

21. In a refrigerating apparatus, the com 
bination of an expansion chamber, a con 
denser, a compressor operatively associated 
with said expansion chamber and condenser, 
a motor for driving said compressor, a 
continuously open restricted delivery con 
nection for said condenser to said expan 
sion chamber, automatically acting timing 
means for periodically stopping said mo 
tor at the end of uniform periods of op 
eration, and means for starting, said motor operatively associated with said expansion 
chamber. 

22. In a refrigerating apparatus, the com 
bination of an expansion chamber, a con 
denser connected to deliver to said expan 
sion chamber, a compressor operatively as 
sociated with said expansion chamber and 
condenser, a motor for driving said com 
pressor, automatically acting timing means 
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for periodically stopping said motor at the 
end of uniform periods of operation, and 
means for starting said motor operatively 
associated with said expansion chamber. 

23. The combination in a mechanical re 
frigerating apparatus, including a driving 
motor, of a control comprising automati 
cally acting timing means for periodically 
stopping said motor at the end of uniform 
periods of operation, and means for auto 
imatically starting said motor controlled by 
refrigerant conditions. 

24. In a refrigerating apparatus, the com 
bination of a compressor, a motor for driv 
ing said compressor, a condenser, an ex 
pansion chamber operatively associated 
with said compressor and condenser, a mo 
tor control means including a mechanical 
timing means driven by the motor and 
whereby the motor is periodically stopped, 
and means for starting the motor control 
means by the condition of the refrigerant. 

25. In a refrigerating apparatus, the 
combination of a compressor, a motor for 
driving said compressor, a condenser, an 
expansion chamber, a continuously open re 
stricted delivery connection for said con 
denser to said expansion chamber, a con 
nection for said expansion chamber to said 
compressor, and an automatically acting mo 
tor control means comprising a driven tim 
ing member whereby the period of contin 

t 
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mined. 
26. In a refrigerating apparatus, the 

combination of means for compressing re 
frigerant, a motor for operating said com 
pressing means, a condenser, an expansion 
chamber, a delivery connection from said 
condenser to said expansion chamber, a con 
nection for said expansion chamber to said 
compressing means, a motor control means 
including a mechanical timing means where 

uous operation of the motor is predeter 

by the motor is periodically stopped, and 
means for starting the motor controlled by 
the condition of the refrigerant. 
2. In a refrigerating apparatus, the 

combination of a compressor, means for 
compressing refrigerant, a motor for oper 
ating, said compressing means, an expansion 
chamber, a continuously open restricted de 
livery connection from said condenser to 
said expansion chamber, a return connection 
from said expansion chamber to said: com 
pressing means, a motor control means in 
cluding a mechanical timing means where 
by the motor is periodically stopped, and 
a refrigerant controlled means for start. 
ing the motor. A. 

In witness whereof, we have hereunto set 
our hands and seals. 

FREDERICK J. HUMPHREY. Its. 
HUBERT R. HUMPHREY. L. S.) 
GEO. A. HUMPHREY., (L. S.) 
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