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This application is a division of co-pending 
application Serial No. 252,291 filed January 23, 
1939, now Patent No. 2,407,794 issued September 
17, 1946, which is a division of application Serial 
No. 697.124, filed November 8, 1933, now Patent 
No. 2,145,773 issued January 31, 1939. 
This invention relates to mechanical refriger 

ators, and the claims of the original application 
are particularly directed to methods and ap 
paratus for freezing ice, and more particularly 
to methods and apparatus for causing the ice to 
free itself from the surface upon which it has 
been frozen in order that more ice may be frozen 
upon the same surface while the first formed 
ice is stored for later use. 
One of the objects of this invention is to selec 

tively refrigerate one or more evaporators of 
a two temperature system. 
Another object is the provision of diversion 

of the refrigerant path in response to tempera 
ture conditions. 
The above being among the objects of the 

present invention, the same consists in certain 
novel features of construction, combinations of 
parts and steps of operation that will hereinafter 
be described with reference to the accompany 
ing drawing, and then claimed, having the above 
and other objects in view. 

In the accompanying drawing which illus 
trates one embodiment of the present invention, 
the valve mechanism is shown in section and 
other parts diagrammatically. 
Any suitable type of refrigerating mechanism 

having suitable cyclic operation and having any 
suitable type of refrigerant flow controlling de 

i.vice may, of course, be adapted for use in con 
*nection with the present invention, the particu 
ilar mechanism shown more or less diagram 
imatically at 9 including a compressor 9e driven 
: by a suitable electric motor 9f and discharging 
' refrigerant therefrom to a condensor 9g from 
which it is conveyed to an expansion valve 20 
which discharges the refrigerant therefrom to 
One or both of the evaporators and 38 after 
being gasified the refrigerant is returned to the 
Suction side of the compressor 9e. 
Any suitable or conventional type of control 

mechanism may be provided for controlling the 
Operation of the motor 9.f. The particular con 
trol indicated diagrammatically is of the 
thermostatic type including a control bulb is 
Secured in contact with the tube 38 so as to 
prevent frosting of the Suction line, a control 
Switch indicated diagrammatically at 8 and 
controlled thereby and connected in series with 
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the motor 9f and a suitable source of electrical 
energy. 
A special thermostatic valve 26 in the passage 

leading from the evaporator acts to stop and 
start refrigeration of evaporator if only with 
out depending upon cyclic operation of the Con 
densing unit. This valve includes a casing 27 
having a cover 28. Intermediate the ends of 
the casing 27 a centrally apertured bowed dia 
phragm 34 is sealed at its edges to the casing 
27 so as to divide its interior into two compart 
ments. The diaphragm 34 is of metal and being 
bowed has the characteristic that when flexed 
over its central plane tends to Snap into bowed 
position on the other side thereof. The marginal 
edges of the central aperture in the diaphragm. 
34 are bent upwardly to form a valve seat 35 
and positioned above the valve seat 35 is a valve 
element 36 which is fixed and sealed to a pin 32 
extending centrally through the central aperture 
in the diaphragm 34. Below the diaphragm 
the pin 32 has secured thereto a serrated crown 
stop 33 which will permit flow of refrigerant 
between it and the diaphragm 34 even though 
they are in contact with each other. 
Although any suitable temperature responsive 

element such as a bellows, bi-metallic element or 
the like may be employed to operate the valve 
35, as a matter of illustration only I have shown 
a strap 29 formed of a material having a high 
coefficient of expansion, such as zinc, secured 
at its opposite ends to the cover 28 and at its 
center to the pin. 32. The cap 28 is provided 
with an upstanding central tubular boss in which 
is threadably received a plug 3 between which 
and the strap 29 adjacent the upper end of the 
pin 32 a coil spring 30 is maintained under Com 
pression, the force of which may be varied by 
adjusting the plug 3. With this construction 
the liquid refrigerant from the expansion valve 
20 is divided, one part thereof passing through 
the evaporator and discharging therefrom in 
to the valve above the diaphragm 34, while the 
remainder of the refrigerant from the expansion 
valve may pass through a coil Such as 37 to the 
tube 38. The interior of the valve 26 below the 
diaphragm 34 is connected to the suction tube 
38 beyond the coil 37. The coil 37 is formed of 
a tube having a small capillary passage designed 
to restrict the flow of vapor, while allowing the 
desired amount of liquid refrigerant to pass 
through it. In addition there is some additional 
evaporator Surface associated with the tube 38. 
Assuming the valve to be in the position indi 

cated and the refrigerating mechanism as be 
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ing active, liquid refrigerant from the expan 
sion valve 20 will flow through the evaporator 

and into the upper end of the valve 26 and 
then between the valve 36 and the valve seat 
35 into the lower part of the casing 27 and then 
to the tube 38, causing evaporators if and 38 
to be refrigerated. Under such conditions as the 
refrigeration of proceeds the refrigerant flow 
ing into the valve 26 will become colder, causing 
the strap 29 to contract against the force of the 
spring 30 until such time as the pin 32 and con 
sequently the stop member 33 will have been 
raised sufficiently to cause the diaphragm 34 to 
snap upwardly into contact with the valve 36 
and thereby shut of the flow of refrigerant 
through the valve 26 and evaporator f. As 
Soon as this occurs all of the refrigerant flow 
ing through the expansion valve 20 will be forced 
through the coil 37 to the tube 38 and, accord 
ingly, the evaporation of refrigerant in f will 
stop. During this period the thermally respon 
sive strap 29 will expand, due to the rise of tem 
perature, and the valve 36 will push downward 
ly on its seat 35 under the force of spring 30. 
This force exerted upon the diaphragm 34 will 
increase gradually under the rising temperature 
within the space above the diaphragm 34 until 
the diaphragm Snaps downwardly, opening the 
valve and reestablishing the process of refrig 
erating the evaporator f. 
The refrigerant has but One path back to the 

condensing unit while the valve 36 is closed, but 
when it is open the refrigerant flows through two 
paths that are connected in parallel. 
Formal changes may be made in the specific 

embodiment of the invention described without 
departing from the spirit or substance of the 
broad invention, the scope of which is com 
mensurate with the appended claims. 
What I claim is: 
1. In a refrigerating System, two evaporators, 

liquid flow means including a pressure reduc 
ing device of the vapor-lock type and another 
pressure reducing device, connecting means for 
series flow of refrigerant liquid through both 
said devices to one of said evaporators, connect 
ing means for flow of refrigerant liquid to the 
other of said evaporators through one only of 
said devices, thereby producing less than the total 
pressure reducing effect of the two said devices, 
and a thermally actuated valve for regulating 
the flow of refrigerant to limit operation of one 
Of Said evaporators and to simultaneously cause 
an increased flow of liquid refrigerant to the other 
of said evaporators. 

2. In a refrigerating system, a pair of evapo 
rators connected in said system, first and second 
liquid flow control devices providing two steps 
of pressure reduction in Series, conduits asso 
ciated with said controlling devices to feed liquid 
refrigerant to one of said evaporators at a rela 
tively high evaporating pressure through one of 
Said devices and to the other at a relatively lower 
pressure through both of said devices, one of 
Said devices comprising a vapor-lock restrictor, 
unitary flow-shifting device for shifting cooling 
effect from One of Said evaporators to the other 
by reducing refrigerant evaporation in one and 
increasing refrigerant evaporation in the other, 
a thermostatic control device responsive to a 
temperature effect associated with one of said 
evaporators to actuate said flow-shifting device, 
and a control device responsive to a temperature 
change associated with the other evaporator for 
stopping Said system. 
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4. 
3. In a refrigerating apparatus, a plurality of 

evaporators, first and Second refrigerant liquid 
control devices providing two steps of pressure 
reduction, one of Said steps being effected by a 
device forming a constantly open passage of re 
stricted diameter in proportion to its length, and 
a flow-shifting device for diverting refrigerant 
liquid flow relative to the device providing one of 
said steps of pressure reduction, said shifting de 
vice being So constructed and arranged as to 
cause an evaporator already cooled by refrig 
erant flowing through only one of said steps to 
continue operation with refrigerant liquid flow 
ing to it through both said steps of pressure re 
duction. a 

4. In a refrigerating system charged with a 
volatile refrigerant, two evaporators, refrigerant 
preSSure reducing means including two sections, 
at least one of said sections comprising means 
forming a constantly open passage of small di 
ameter, means connecting a first of said evapo 
rators to receive liquid refrigerant through both 
said sections, means connecting a second of said 
evaporators to receive liquid refrigerant through 
One Only of Said sections, and a control device 
energized in response to changes of temperature 
to provide at one time for cooling of both said 
evaporators with refrigerant liquid flowing 
through one only of said pressure reducing sec 
tions and mostly evaporating in one of said 
evaporators and to provide at another time for 
cooling the other of said evaporators with re 
frigerant liquid flowing through the other of said 
pressure reducing sections and mostly evaporat 
ing in the last said other evaporator. 

5. In a refrigerating system charged with a 
volatile refrigerant, refrigerant pressure reduc 
ing means including two sections, at least one 
of Said sections comprising means forming a con 
stantly open passage of small diameter, an evapo 
rator connected to receive liquid refrigerant 
through both said sections, another evaporator 
Connected to be supplied with liquid refrigerant 
through only one of said sections, means en 
ergized by a change of temperature for substan 
tially stopping the evaporation of refrigerant in 
One of said evaporators and increasing the flow 
of liquid refrigerant to the other said evaporator, 
and means responsive to another change of tem 
perature for controlling said system. 

6. In a refrigerating system employing a vola 
tile refrigerant, a condensing unit, an expan 
sion device for reducing the pressure of said re 
frigerant liquid to allow it to evaporate, a sec 
Ond expansion device for reducing refrigerant 
pressure to a lower point for evaporation at a 
lower temperature, a first evaporator connected 
to receive liquid refrigerant from the first said 
device, a second evaporator connected to receive 
liquid refrigerant from the second said device 
and also connected in series with the first said 
evaporator, a control mechanism for substan 
tially stopping the evaporative effect produced 
in the first said evaporator during operation of 
said condensing unit, and means for supplying 
energy to actuate said control mechanism in re 
sponse to a change of temperature, said system 
and control mechanism being so constructed and 
arranged as to cause an increase in the flow of 
liquid refrigerant to the second of said evapo 
rators simultaneously with the stopping of said 
evaporative effect in the first said evaporator and 
thereby cause the Second said evaporator to be 
come more active. 

7. The method of cooling an evaporator by 
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selectively feeding a 
during one period of time with a considerable 
proportion of the refrigerant in its vapor phase, 
thus producing a limited cooling effect in the 
evaporator, and during another period of time 
modifying the path and thereby the restriction of 
refrigerant flow to said evaporator in response 
to a temperature change to increase the per 
centage of refrigerant entering the evaporator 
in its liquid phase and thereby the rate of evapo 
ration and temperature of evaporation in the 
evaporator, employing the vapor-lock method to 
regulate refrigerant flow to the evaporator dur 
ing at least one of said periods, withdrawing re 
frigerant vapor from said evaporator, condens 
ing it and returning it to repeat the circuit, which 
circuit is confined to a pair of alternative paths 
of flow. 

8. In a refrigerating system employing a vola 
tile refrigerant, a pressure imposing element, a 
condenser, first and second pressure reducing de 
vices connected in series, one of said devices be 
ing of the vapor-lock type, an evaporator con 
nected to receive liquid refrigerant after flowing 
through both of said reducing devices, a branch 
outlet connection for refrigerant leading from 
the first of said pressure reducing devices, an 
other evaporator connected to receive liquid re 
frigerant from said outlet after it has passed 
through the first one only of said pressure re 
ducing devices, and means for controlling re 
frigerant flow through the last said evaporator, 
said pressure imposing element being connected 
to withdraw vaporized refrigerant from both said 
evaporators. 

9. In a refrigerating System employing a vola 
tile refrigerant, a pressure imposing element, a 
condenser, first and second pressure reducing de 
vices connected in series, an evaporator con 
nected to receive liquid refrigerant after flow 
ing through both of said reducing devices, a 
branch outlet connection for refrigerant lead 
ing from the first of said pressure reducing de 
vices, another evaporator connected to receive 
liquid refrigerant from said outlet after it has 
passed through the first one only of said pres 
sure reducing devices, and means for controlling 
refrigerant flow through the last said evaporator. 

volatile refrigerant to it 
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10. In a refrigerating system charged with 

a volatile refrigerant, a pressure imposing ele 
ment, a condenser, liquid refrigerant control 
apparatus providing two stages of pressure re 
duction, a pair of evaporators, refrigerant con 
duits for by-passing one of said evaporators and 
feeding the other evaporator with liquid refrig 
erant through both said stages of pressure reduc 
tion and alternatively for by-passing one of said 
stages of pressure reduction and feeding both 
of said evaporators through only one stage of 
pressure reduction, and a valve arranged to open 
and close a port in one of said conduits to con 
trol the operation of One of said evaporators in 
response to temperature changes. 

11. In a refrigerating system employing a vola 
tile refrigerant, two evaporators connected in 
series, a first pressure reducing device arranged 
to feed liquid refrigerant to the first of Said evap 
orators at a moderate evaporating pressure, a 
conduit leading from the first said pressure reduc 
ing device and forming a by-pass around said first 
evaporator, a second pressure reducing device 
in said by-pass arranged to feed the second of 
said evaporators at a lower evaporating pressure, 
a valve arranged to stop flow through one of Said 
evaporators while the other continues to operate, 
and thermally responsive means for supplying 
energy to actuate said valve. 
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