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Patented June 30, 1936 

UNITED STATES 

2,045,810 

PATENT OFFICE 
2,045,810 

REFRGERATING APPARATUS 
Ralph L. Tweedale, Dayton, Ohio, assignor to 
General Motors Corporation, Dayton, Ohio, a 
corporation of Delaware 

Application October 19, 1934, Serial No. 49,025 
6 Claims. (C. 138-42) 

This invention relates to refrigerating appara 
tus and more particularly to a novel device for 
controlling the flow of liquid refrigerant in a re 
frigerating apparatus. 

It is an object of the invention to provide a re 
frigerant flow control device in the form of a 
fixed restrictor comprising a pair of telescoped 
cylindrical members having a passage between 
them of small cross section, but great length. 

Further objects and advantages of the present 
invention will be apparent from the following 
description, reference being had to the accome 
panying drawings, wherein a preferred form of 
the present invention is clearly shown. 

In the drawings: Fig. 1 is a diagrammatic view of a refrigerat 
ing apparatus embodying the present invention; 

Fig. 2 is a cross section of a refrigerant flow 
control device for use in the system shown in 
Fig. 1; 

Fig. 3 is a cross sectional view of a modified 
form of refrigerant flow control device for use 
in the system of Fig. 1; 

Fig. 4 is a cross sectional view of a further 
modified form of refrigerant flow control device 
for use in the system of Fig. 1: 

Fig. 5 is a cross sectional view of a further 
modified form of refrigerant flow control device 
for use in the system of Fig. 1; and 

Fig. 6 is a cross sectional view of a further 
modified form of refrigerant flow control device 
for use in the system of Fig. 1. 

Referring now to Fig. 1, there is shown a re 
frigerating apparatus comprising a motor-com 
pressor unit 0 having an outlet 2 through 
which compressed refrigerant is delivered by 
means of a conduit 4 to a condenser 6. Re 
frigerant liquefied in the condenser 6 is de 
livered through conduit f8 to a heat inter 
changer 20, whence it passes to the refrigerant 
flow control device 22 for delivery by the con 
duit 24 to the evaporator 26. Refrigerant va 
porized in the evaporator is delivered by means 
of a suction conduit 28 to the inlet 30 of the 
compressor 0. A suitable thermostatic or other 
automatic control switch 32 is provided for in 
termittently operating the motor-compressor 
unit to provide Substantially constant tempera 
tures at the evaporator 26. A starting control 
switch 34 controls the energization of the proper 
motor circuits in starting. The system opera 
ates in the conventional manner to withdraw 
heat at the evaporator from a food compart 
ment or other object to be cooled and to dissipate 

heat at the condenser to the room air or other 
Cooling medium. 
The construction of the refrigerant flow con 

trol device or restrictor 22 in its preferred form 
is illustrated in Fig. 2. This comprises an outer 
cylindrical member 36 which has a cylindrical 
bore and is closed at one end except for an out 
let connection 38. Telescoped within the mem 
ber 36 is an inner cylindrical member 40 which 
likewise has a hollow bore and is closed at the 
end adjacent the outlet 38, but open at the other 
end. The surface of one of the two cylindrical 
members 36 and 40 which lies adjacent the sur 
face of the other member is formed with a 
helical thread-like groove thereon to provide, 
When the parts are assembled, a helical passage 
of small cross section and relatively great length. 
Preferably, the thread-like groove is formed on 
the inner member 40 as illustrated in Fig. 2. 
The open end of the outer cylindrical member 
36 is closed by a cap member 42 having an inlet 
connection 44. To provide a completely closed 
restrictor except for the inlet and outlet con 
nections 34 and 38 respectively. The cap 42 is 
sealed to the Outer member 36 as by soldering. 
In order to insure proper operation of the re 

strictor, the inner and outer members are formed 
with such relative diameters that they are ca 
pable of assembly only when the outer mem 
ber 36 is at a very much higher temperature than 
the inner member 40. The cylindrical members 
are telescoped together by causing the neces 
say temperature difference between them, 
either by heating one or cooling the other or 
both, telescoping them together and then al 
lowing their temperatures to equalize. This re 
Sults in an extremely tight joint being obtained 
between the engaging surfaces of the two mem 
bers 36 and 40 which prevents the passage of 
refrigerant from the inlet 44 to the outlet a by any path other than the one through the 
helical groove formed on member 40. In order 
to secure best results in operation, it is pre 
ferred to place the restrictor 22 in a vertical 
position as shown in Fig. 1 with the inlet 44 
at the top. In operation, liquid refrigerant is fed from the 
conduit f8 through the inlet connection 44 at the 
top of the restrictor. Since this connection is 
centrally located, and since the bore in the in 
terlor of the inner member 40 provides a com 
paratively large chamber or trap, any sediment 
which enters through the connection 44 will col 
lect in the sediment chamber in the bottom there 
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the helical groove at a point near the top of the 
sediment chamber and at the extreme outside 
thereof, so that the provision of a filter screen to 
prevent clogging of the helical passage is un 
necessary. The liquid refrigerant under pressure 
in the helical groove has its pressure reduced to 
the low pressure prevailing in the evaporator 26 
by the great frictional or viscous resistance to the 
flow of fluid through the helical passage to the 
restrictor, as is well known in the art. The re 
frigerant delivered from the end of the helical 
passage at reduced pressure is conducted through 
the space between the closed ends of the inner 
and outer members 40 and 36 to the outlet con 
nection 38 where it is delivered to the conduit 24. 

Referring now to Fig. 3, there is illustrated a 
modified form of restrictor 22A having an outer 
cylindrical member 46 which has an internal 
cylindrical bore closed at one end except for the 
inlet connection 48 and open at the other end. 
An inner cylindrical member 50 is telescoped 
within the outer member 46 preferably by a ten 
perature differential shrinkage fit as previously 
described. A helical refrigerant passage of Small 
cross section and relatively great length is pro 
vided between the members 46 and 50 by forming 
a helical thread-like groove on the surface of 
one of the members, preferably the member 50, 
as described in connection with the restrictor 22. 
The open end of the outer member 46 is closed 
by a cap 52 having an outlet connection 54, the 
cap 52 being sealed to the outer member 6. A 
filter screen 56 is provided in One end of the 
outer member 46 and is retained therein by a ring 
58 to which the Screen is secured as by Soldiering. 
Retention of the ring 58 in the raember 36 is Sea 
cured preferably by a frictional fit. 

in operation of this Emodified forgia of the tri 
vention, liquid refrigerant is delivered to the irie, 
connection 33, whence it passes through the faster 
screen 56 to the helical passage setween the far 
ner and outer cylindirical Enemiers 53 and 36. 
Refrigerant, at reisced pressure is delivered frogs. 
the opposite end of the helical groove to the to 
Set connection 54. The present forza of the is 
vention is particularly adapted to refrigerating 
systems in which it is desirable to locate the inlet, 
connection for the restrictor in a position (cher 
than at the top of the device. It is also stival 
tageous where the design of the systein as a 
Winole makes it, desirable to avoid hesi, intere 
change between incoming liquid refrigerant and 
the outgoing gaseous refrigerant. in Such a sit 
uation, the inner anember 50 may be made of an 
alloy or other material having a low heat con 
ductivity. 

Referring now to Fig. 4, there is illustrated a 
further modified form of restrictor 22B which is 
much like the restrictor 22, except that the closed 
end of the inner cylindrical member if is sit 
uated adjacent the inlet connection 4. Inas 
much as this construction eliminates the sedi 
ment trap provided by the form illustrated in 
Fig. 2, a filter screen 58 is provided which is 
soldered or otherwise Sealed to the inner end of 
the cap member 42. Its operation is substan 
tially the same as that of the form of Fig. 3, ex 
cept that the interior bore of the inner member 40 

70 provides a body of cold low pressure refrigerant 

through the helical passage. 
in heat exchange with the refrigerant flowing 

Referring now to Fig. 5, a further modified form 
" of restrictor 22C is illustrated including an outer 
cylindrical member 60 having an internal bore 
which is closed at One end except for a central 

2,045,810 
inlet conduit 2 and an outlet conduit B4 laterally 
spaced therefrom. In this modification, the in 
ner cylindrical member is formed and assemi 
bled to the outer member substantially as in the 
modification of Fig. 4, except that the inlet con 
duit 2 extends inwardly through the closed end 
of the inner member 66 to feed liquid refrigerant 
into the interior of that member. The open end 
of the inner member 66 carries a filter Screen 
68 which is retained in position by a retaining 
member 70. The open end of the outer cylin 
drical member 60 is closed by a sealing cap 72 
soldered or otherwise sealed to the member 60. 
The operation of this modification is substantially 
the same as has been described previously with 
the exception of the fact that the low pressure 
refrigerant is withdrawn from the device at the 
same end that the high pressure liquid refrig 
erant is delivered to the device. 
The modification illustrated in Fig. 6 comprises 

a restrictor 22D somewhat similar in construc 
tion to the restrictor 22C except that the inner 
member 7 is closed at the end remote from the 
outlet connection 64. The inlet conduit 62 ex 
tends centrally through substantially the entire 
length of the restrictor to pass through the closed 
end of the inner member 4 and deliver the lig 
tuid refrigerant to the space between that and 
the end cap 2. A liter Screen 6 is located on 
the end of the inner member 4 and is sealed to 
the same by a retaining ring 8 pressed into a 
groove 30 formed on the end of the inner mem 
ber 4. The operation of this modification is 
substantially the same as that of the nodifica 
ion of Fig. 5, with the exception of the fact that 
he interior of the inner Inerraber 4 is axposed to 
ow fressure refrigerant rather than to high 
pressure refrigerant as is the case in the previ 
Oas notifications, 

It will thus be seen that the present invention 
provides several specific constructions of refrig 
eratioW contro devices C restrictors which are 
'ge sited for ASe as the sole aneans for regulat 
ing the foy of liquid refrigerant fron the aigia 
ressure side to tie Eow pressure side of a refrig 

erating apparatas, 3S well as or se in conjunc 
ca with cer control devices. 
While e for of embodiment of the present 

invention as herein disclosed constitutes a pre 
ferred oran, it will ie understood that other 
forgins naight be adopted a coming within the 
scope of the claims which follow. 
What is clained is as follows: 

... in a refrigerating system, a restrictor for 
controlling the flow of refrigerant from the high 
side to the ioW side comprising an outer cylindri 
cal member, an inner cylindrical member, one of 
Said members having a groove adjacent a surface 
of the other of Said members and forning there 
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with a passage of small cross-sectional area and 0 
relatively great ength, means forming a wall in 
said inner member to block communication 
through said member between its ends, and in 
et and outlet conduits in one end of said outer 
member, one of said conduits extending through 
said wall forming means. 

2. In a refrigerating system, a restrictor for 
controlling the flow of refrigerant from the high 
side to the low side comprising an outer cylindri 
cal member, an inner cylindrical member, one of 70 
said members having a groove adjacent a surface 
of the other of said members and forming there 
with a passage of Small cross-sectional area and 
relatively great length, means forming a wall in 
said inner member to block communication 
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through said member between its ends, and inlet 
and Outlet conduits in one end of said Outer mem 
ber, one of said conduits extending through said 
wall forming means and being coaxial with said 
cylindrical members. 

3. In a refrigerating system, a restrictor for 
controlling the flow of refrigerant from the high 
side to the low side comprising an outer cylindri 
cal member, an inner cylindrical member, one of 
Said members having a groove adjacent a surface 
of the other of said members and forming there 
With a passage of Small cross-sectional area and 
relatively great length, said inner member being 
hollow and open at one end and closed at the 
other end, said outer member being hollow and 
closed at both ends, and inlet and outlet conduits 
at One end of the Outer member, one of said con 
duits extending through the closed end of said 
inner member. 

4. In a refrigerating system, a restrictor for 
controlling the flow of refrigerant from the high 
side to the low side comprising an outer cylindri 
cal member, an inner cylindrical member, one of 
said members having a groove adjacent a surface 
of the other of said members and forming there 
With a passage of Small cross-sectional area and 
relatively great length, said inner member being 
hollow and open at one end and closed at the other 
end, said outer member being hollow and closed at 
both ends, and inlet and outlet conduits at one 
end of the Outer member, one of said conduits ex 

3 
tending through the closed end of said inner 
member, and filter means positioned to filter the 
refrigerant before entering said passage. 

5. In a refrigerating system, a restrictor for 
controlling the flow of refrigerant from the high 
side to the low side of said system comprising an 
outer cylindrical member, an inner cylindrical 
member enclosed in the Outer member, said outer 
member being provided with refrigerant inlet and 
outlet connections, one of said members having a 
groove adjacent a Surface of the other of Said 
members, said outer member being held on said 
inner member by pressure substantially equiva 
lent to that derived from temperature change 
shrinkage and the ends of said inner member 
being solid and imperforate. 

6. In a refrigerating system, a restrictor for 
controlling the flow of refrigerant from the high 
side to the low side of said system comprising an 
Outer cylindrical member, an inner cylindrical 
member enclosed in the outer member, said outer 
member being provided with refrigerant inlet 
and Outlet Connections, One of said members hav 
ing a helical groove adjacent a surface of the 
other of said members, said members being tele 
Scoped together and retained by a bond sufficient 
ly tight to preclude relative movement after as 
sembly, and the ends of said inner member being 
Solid and imperforate. 
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