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UNITED STATES 

1891,249 

PATENT OFFICE 
oTo E. suMMERs, of DAYTON, OHIO, ASSIGNOR TO FRIGIDAERE CORPORATION, OE 

DAYTON, ORIO, A CORPORATION OF DELAWARE 

REFRIGERATING APPARATUS 
Application filed March 8i, 1980. Serial No. 440,501. 

The present invention relates to refrigerat 
ing apparatus and more particularly to the 
control of the refrigerant in the apparatus 
and to the mechanism of the control, 
One of the objects of the present invention 

is to provide for the more ready removal of 
certain valve elements and for preventing 
the escape of refrigerant during such re 
moval. 

in carrying out the above it is a further ob 
ject of the invention to isolate the valve ele 
ment, which is to be removed, from the other 
parts of the refrigerating apparatus so that 
the refrigerant will not escape from said 

G 
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during removal of such valve element. 
Another object of the presentinyention is 

to provide improved means for adjusting a 
foat, so as to control the height of the liquid 
refrigerant level which is normally con 
trolled by such foat. 

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

In the drawings 
Fig. i is a diagrammatic view of a refrig 

erating system including the present inven 
tion; 

Fig. 2 is a fragmentary view of the upper 
end of an evaporator shown in Fig. i. on a 
iarger scalie; 

Fig. 3 is a longitudinal sectional view taken 
on line 3-3 of Fig. 2; 

Fig. 4 is a fragmentary sectional view 
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3. 
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taken online 4-4 of Fig. 3 but on a somewhai, 
larger scalie than Fig. 3; 
Fig. 5 is a fragmentary sectional view 

taken oniine 5-5 of Fig. 3 but along a some 
what arger scale showing a needie waive in 
position, and 

Fig. 6 is a view similar to Fig. 5 but in 
which the waive and waive operating necinae 
nism and the iower couping is removed. 

Referring to the drawings for the purpose 
of iliustrating the present inventioz, have 
shown a refrigerating system of tie corn pressor-condenser-expander type and the is:- 

other, parts of the refrigerating apparatus 

provement has been specifically applied to 
the evaporator of such system. The system 
herein shown includes an evaporator 20 on 
the low pressure side of the refrigerating sys 
tem. Refrigerant is delivered to the evapo- 5E 
rator 20 from a receiver 21 through a pipe 
22 and is withdrawn from the evaporator 20 
by a compressor 24 through a pipe 25, the 
pipe 25 being connected to the low side of the 
compressor and preferably as shown to the 60 
crank case. The high pressure side of the 
compressor 24 is connected to a condense 2 
which empties into the receiver 2i. The com 
pressor is preferably driven by a motor 28 
driven by a belt; 29 and is started and stopped 66 
in response to temperature of the evaporator 
by means of the pressure within the evapo 
rator. The control for the motor includes 
a snap switch 30 which is actuated by a metai 
lic bellows 31 connected with the low pressure 3e 
side of the refrigerating system by a pipe 33. 
This pipe is preferably connected to the Roy: 
pressure pipe 25. 
The evaporator is herein shown as con 

prising a liquid chamber 35 which functions S 
as a header for pipes 36 which lead refriges 
ant to a zone or piace to be cooled. The liquid. 
chamber is a drawn sheet metai tube 38, one 
end thereof being opened and carries a ring 
39 which is suitably bonded to the tube so 68 
as to prevent leaks. A head 40 is removably 
secured to the ring 39 and in place oy boits 
4i. This head is provided with an opening 
42. 
A valve fitting 45 is secured to the head 40 

by bolts 46. A circuiar projection 46a fits 
within a circuiar recess within the head 40 
containing packing 4 or sealing the connec 
tion between the fitting 45 and the head 40. 
A boss 49 is formed on the fitting 45 and ex 
tends into an opening in the head 40, which 
opening also receives packing 50 for sealing 
the connection. 
The fitting 45 merges into a valve housing 52 having an opening which is closed by re. 

movabie pig 53. This housing is connected 
with the iquid pipe of the refrigerating sys 
{en through couping 54 and a shut, off waive 

f 

55 (sea Fig. 1). A conduit 56 (see Fig. 6) ity 
A s al s s connects the housing 52 with the chamber 35. ' 
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This conduit forms a bearing for a rotating 
shaft 58 and in order that the refrigerant 
flows more readily, the conduit may comprise 
one or a plurality of slots 59. This conduit 
leads into an enlarged chamber 60 which is 
in aiignment with the opening 42 - in the 
head 40. 
Opposite the housing 52, the sitting 4.5 

carries a coupling 62. This coupling has a 
conduit 63 in iongitudinal alignment with the 
conduit 56 and is formed similar to conduit 
56. This conduit 63 connecting with a pas 
Sage 64 in nipple 65 connects with the pipe 
25 and the other end thereof connects with a 
passage 66 formed in the hoilow boss 49. The 
head 40 carries an inwardly and upwardly 
extending outlet pipe 67 for withdrawing 
gaseous refrigerant from the free space above 
the liquid level in the casing 35. Thus re 
frigerant is delivered from the receiver 22 
through the shut of 7aive 55, coupling 54, 
housing 52, conduit 56, chamber 60 and gas 
Sage 42 to the interior of the channer 35 and 
the refrigerant is withdrawn from he cham 
ber 35 through the pipe 6, opening 66, con 
duit 63, passage 64 and pipe 25 to the coin 
pressor. 
The ineans for controiling the Sow gi re 

rigerant from the high pressure side of the 
refrigerating system to the evaporator is con 
$roiled by a float 70. If desiraaie, the ioat 
can be filled with wood or other suitaibie ina 
teriai to prevent collapsing same in the event 
that excessive high pressure is present, in the 
chamber 35. The float 70 is ivo&aiiy Sup 
ported at 1 on arms 78. hougin during 
operation of the system, the argins are fixed 
reiative to shaft 58, these arms are arranged 

2 s for pivotal movement about the shaft, 

e 
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tie member 14 is secured to the ains 78 and is 
Screw-threaded to receive an adjusting screw 
'5. An arm 76 is removably secured to £ae 
shai'i, 53 by a screw and is adjustaibiy co 
nected with the arm 3 through tihe tie Enem 
ber 74 and screw 75, the arm 76 oeing screw 
ihreaded to receive the screw 75, which screty 

is located in adjusted position by a icci na; 
9. An opening is provided in the fitting 
ior access to screw' and a 
cuired in sealing relation with 
ciosing said opening. 
The sihaft 58 extends into the housing 52 

re-- a and is provided with a square signi 
carries a valve arm 32. A waive 34 is givoli 
aly attached to the valve artin 32 by a screw 
35 and cooperates with a waive Seaá, forced 
in couping 54. It wife apparent, irona the is 
dirawings that a rising Orowering e Siosi, 
viii cause a lowering or rising of Eihe 7aive 84. 

---, : respectively. The reiative cosition of 
30a, with respect to the gaive can be : 
ited by the screw 5 and in this ima 
liquid evei in the chainier & 

C;e end of the shaf: 58 is 
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in the conduit opening 56 and the other end 
of the shaft is journalled in a plug 87. This 
plug 87 is Screw-threaded into the fitting 45 
and when moved inwardly from the position 
shown in Fig. 4 causes a longitudinal sliding 
imovement to be imparted to the shaft 58. A 
waive 88 is formed integrai with the shaft 58 
and is arranged to cooperate with the valve 
seat 89 formed in the fitting 45 so that when 
&he shaft 58 is slid longitudinally, the valve 
will close the conduit 56 to prevent the flow of 
£efrigerant from the housing 52 to the in 
erior of the casing 35 and will prevent the 
ilow of refrigerant from the interior of cas 
ing 35 to the housing when the piug 53 is re 
moved. The shank 91 of the piug 87 extends 
to the exterior of the refrigerating system 
and is provided with a key hold 92 for manip 
ulating same. This key hoid is accessible 
when a piug 93 is removed. Packing 95 and 
a gland 96 therefor are provided for prevent 
ing the escape of refrigerant aiong the stem 
91 when the plug 93 is removed. 

in the event that the wave 83 or its seat 36 
is injured, these elements can be removed 
without dismantling the entire 7 aive operat 
ing Raechanism and without the escape of a 
Zaateriai quantity of refrigerani. It is nec 
essary only to ciose the sihut off waive 55 and 
shut of waive 88 to isolate the housing 52 
iron she remainder of the system and then 
y Removing pig 53 and nut 98 or screw 85, 
he waive 83 and the seat 36 can be removed. 
Preferabiy the shut oif waive is first ciosed and 
the con pressor operated so as go withdraw a 
certain amount of zerigerant from the 
evaporator and thus substantiaiiy exhaust 
£he housing 52 whereby then the iug 53 is 
senoved substantially no refrigerah, if any, 
wifi escape. Likewise is is possibie the only 

as ity of air can enter the system. 
ug 8, which during operation of 

£he System, provides a bearing for shaft 58, 
royidies a waive 99. The piug can e oaciked 

So that waive 99 seats on waive seat 100 formed 
C3 coupling 32 so that the evaporator may 5e 
ciosed from he suction ine. Thus he plug 
Say be used or closing he iniet or outlet, 
c; he evaporator. If i is desirabie to dis 
gonnect, the evaporator from the remainder 

he system, tiepiug 3 is used for cosing 
Élie outies of the evaporator and the shut-off 
'sive viii be used for closing the iniet. Thus 
the evaporator inay i.e. charged with refrig 
eratiá and silipped for instaliation independ 
eitiy of the compressor unit or it can te re 
Snoyed from he system vihile charged. 

hiie ihe form of 2mbodiment of the in 
gention as herein disciosed constitutes 2 pre 
ferred form, it is to be uderstood that other : 
rns night be adopted, 

of the cisims win 
S 3iained is as fellows: 

.. e'sting apparatus comprising in 
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erant flow control means including means re 
sponsive to the condition within said cham 
ber and a valve operatively associated there 
with, a housing for said valve, a coupling for 
connecting said housing with a refrigerani 
circulating means, said housing having an 
opening through which said valve can be re 
moved, a removable cover for said opening, 
and a shut of valve between said first valve 
and float chamber for preventing the escape 
of refrigerant from the chamber when the 
cover is removed. 

2. Refrigerating apparatus comprising in 
combination, a refrigerant chamber, refrig 
erant fow control means including means re 
sponsive to the condition within said cham 
ber and a valve, a housing for said valve, 
a conduit between said housing and chamber, 
operating connection between said condition 
responsive means and valve passing through 
said conduit, a coupling for connecting said 
housing with a refrigerant circulating means, 
said housing having an opening through 
which said valve can be removed, a removable 
cover for said opening, and a shut of valve 
between said first valve and float chamber 
for preventing the escape of refrigerant from 
the chamber when the cover is removed. 

3. Refrigerating apparatus comprising in 
combination, a refrigerant chamber, refrig 
erant flow control means including means re 
sponsive to the condition within said cham 
ber and a valve, a housing for said valve, a 
conduit between said housing and chamber, 
operating connection between said condition 
responsive means and valve passing through 
said conduit, a coupling for connecting said 
housing with a refrigerant circulating means, 
said housing having an opening through 
which said valve can be removed, a removable 
cover for said opening, a shut off valve in 
said conduit, and a shut of valve between said 
first valve and float chamber for preventing 
the escape of refrigerant. 

4. Refrigerating apparatus comprising in 
combination, a refrigerant chamber, refrig 
erant flow control means including means re 
sponsive to the condition within said chamber 
and a valve, a housing for said valve, a cou 
pling for connecting said housing with a re 
frigerant circulating means, a conduit be 
tween said housing and chamber, operating 
connections between said condition responsive 
means and valve including a member extend 
ing through said conduit, a shut of valve ele 
ment carried by said member for closing said 
conduit, said housing having an opening 
through which said first valve can be re 
moved, a removable cover for said opening, 
and means for actuating said member for 
moving said valve element to closed position 
for preventing the escape of refrigerant from 
the chamber when the cover is removed. 

5. Refrigerating apparatus comprising in 
combination, a float chamber for liquid re 

S. 

frigerant, a valve housing having an opening, 
a conduit between said housing and float. 
chamber, a shaft extending through said con 
duit, a valve detachably carried by the shaft, 
within said housing and removable through 
said opening, a float within the float chamber. 
operatively connected with the shaft, a cou 
pling for connecting said housing with a re 
frigerant circulating means, a removable 
cover for said opening, and a shut of valve 
for said conduit for preventing the escape of 
refrigerant from the chamber when the cover 
is removed. 

6. Refrigerating apparatus comprising in 
combination, a float chamber for liquid re 
frigerant, a valve housing having an opening, 
a conduit between said housing and float 
chamber, a shaft extending through said con 
duit, a valve detachably carried by the 
shaft within said housing and removable 
through said opening, a float within the 
float chamber operatively connected with the 
shaft, a coupling for connecting said hous 
ing with a refrigerant circulating means, 
a removable cover for said opening, a shut 
off valve element carried by the shaft for clos 
ing said conduit, and means for moving said 
shaft to conduit closing position. 

7. Refrigerating apparatus comprising in 
combination, a float chamber for liquid refrig 
erant, a valve housing having an opening, a 
conduit between said housing and float cham 
ber, a shaft extending through said conduit, 
a valve detachably carried by the shaft within 
said housing and removable through said 
opening, a float within the float chamber op 
eratively connected with the shaft, a coupling 
for connecting said housing with a refrig 
erant circulating means, a removable cover 
for said opening, a shut off valve element car 
ried by the shaft and movable longitudinally 
for closing said conduit, and means for mov 
ing said shaft longitudinally to conduit clos 
ing position. 

8. Refrigerating apparatus comprising in 
combination, a refrigerant chamber having 
an inlet and an outlet, a valve for controlling 
the flow through said inlet and a valve for 
controlling the flow through said outlet, and 
a single means for controlling either of said 
valves. 
In testimony whereof hereto affix my sig 

nature. 
OTTO M. SURAMERS. 
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