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UNITED STATES

1,891,249

PATENT OFFICE

OTTO 1. SUMMERS, OF DA‘YTON; OHIC, ASSIGNOE TC FRIGIDAIRE CORPORATION, OF
DAYTON, 0HIC, A CORPORATION.OF DELAWARE

REFRIGERATING APPARATUS

Application filed March 81, 1930. 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. ' " v

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

other parts of the refrigerating apparatus-

.during removal of such valve elemens. -

Another object of the present inyention 1s
to provide improved means for adjusting a
float so as to control the height of the liquid
refrigerant level which is normally con-
trolled by such fioat. _

Further objects and advantages of the
present invention will 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. 1 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. 1 on g
larger scale; : ’
fig, 8 is a longitudinal sectional view taken

on line 3—38 of Fig. 2;
Fig. 4 is a fragmentary sectional view

taken on line 4—£ of Fig. 3 but on 2 somewhat

larger scale than Fig. 3; .
Fig. 5 is a fragmentary sectional view
taken on line 5—5 of Fig. 3 but slong a some-
what larger scale showing a needle vaive in
position, and ‘
Fig. 6 is g view similar to Fig. 5 bul
which the valve and valve operating meche-
nism and the lower coupling is removad.
Referring to the drawings for the purposs
of illustrating the present invention, I have
shown o refrigerating system of the com-
pressor-condenser-expander type and the im-

‘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-
rator 20 from & receiver 21 through a pipe
22 and is withdrawn from the evaporator 20
by & compressor 24 through a pipe 25, the
pipe 25 belng connected to the low side of the

compressor and preferably as shown to'the:

crank case. The high pressure side of the
compressor 24 is connected to a condenser 27
which empties into the receiver 21. The com-
pressor.is preferably driven by & motor 28
driven by s belt 29 and is started and stopped
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 81 connected with the low pressure
side of the refrigerating system by a pipe 32.
This pipe is preferably connected to the low
pressure pipe 25,

The evaporator is herein shown as com-
prising a liguid chamber 85 which functions
as a header for pipes 36 which lead refriger-

ant to a4 Zone or piace to be cooled. The lguid.

chamber is 2 drawn sheet metal tube 88, one
end thereof being opened and carries & ring
39 which is suitably bonded to the tube so
as to prevent leaks. A head 40 is removably
secured to the ring 39 and in place by bolis
41, This head is provided with an opening
42,

A valve fitting 45 is secured to the head 40
by bolts 46. A circular projection 46¢ fits
within g circular recess within the head 40
containing packing 47 for sealing the connec-
tion between the fitling 45 and the head 40.
A Doss 49 is formed on the fitting 485 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-

movable piug 53. This housing is connected
with the liguid pipe of the refrigerating sys-
tem through coupling 54 and a shut off vaive

66

80
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55 (ses Fig., 1}. A conduit B8 (see Fig. 6}
connects the housing 52 with the chamber 35, *



[543

ot
<

fond
411

20

[
o

<
=]

=13
o

2

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 pluraiity of slots 59. This conduit
leads .into an enlarged chamber 80 which is
in alignment with the opening 42 in -the
head 40.

Opposite the housing 52, the fitting 45
carries a coupling 62. This coupling has &
conduit 63 in longitudinal aiignment with the
conduit 56 and is formed similar to conduit

56. This conduit 63 connecting Wlth 8 pas-
sage 64 in nipple 65 connects with the pipe
95 and the other end thereof connecis with 2
passage 66 formed in the hollow boss 9. The
head 40 carries an anardly and upwardly
extending outlet pipe 87 for withdrawing
gaseous Iﬂfmgerant from the free space above
the liquid level in the casmg e5 Thus re-
frigerant is delivered from the receiver 22
throurrh the shut off walve 55, boumma 54,
housing 52, conduit 58, chamber 80 and pas-

sage 49 to the interior of the chamber 35 and
the refrigerant is withdrawn from the cham-
ber 35 througn the pipe 87, op ening 86, con-

duit 83, passage 64 and pipe 25 to the com-
Dressor,
"he means for controiling the. fiow o¥ re-

gerant from the high fﬁ'easu;e side of the
ref mgemtmo system to the evaporator is con-
irolled by 2 THoat 70. It desirab le, the float
ean be filled with wood or other suitable ma-
terial to prevent collapsing same in the event
that excesswe high pressure is present in the
chamber The ﬁoau 70 is pivotaily sup-
ported at 'Z 1 on arms 73. ithough uu ing
operation of the system, the arms are Hxed
relative to shaft 58, these arms ar arm"}g:ed
for pivotal movement about, the shafh 58,
tie member 74 is seeured to aﬁe arms 78 and is
serew-threaded to receive a justing serew
75, :.n arm 76 is remov‘imv sa\c ired 0 the

shait 58 by a serew 77 and is adjus tabiy con-
::ecbe& 'Vlth the arm 73 throuvn ¢he tie mem-
ber 74 and screw 75, the arm 76 being screw-
thresded to receive the screw 75 , Whicn screw
‘s ?ocam d in adjusted K)OSILIOD ov a leek i
9. 4n onenmg is provided in the fitiing 45
for access to screw 77 and 2 '
curec in Qezﬂmg relation with |
osm‘r s2id opening.

The “shaft 58 extends into the ,musmﬂ 59
snd is provided with a square shani ick
ns"mes a valve arm 82. A wvalive

ally attached to the valve arm &3 by a screw

£

85 ‘end cooperates with a vaive seat Yormea
in coupling 54. It will be appavent from fthe
arawings that a rising or lowering ¢ e Hoat

will cause a lowering or rising of vhe vaive 84
the

sosition of
Can :3(’; T

LiLid

respectively. The relative j
*hcas with respect to the vuve
”‘Eﬂ(l ﬂvvune screw T ;101 in thi
liguid ievel in the.cha mber &
lated.

Cne end of the sha

o
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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 mto the fitting 45
and when moved inwardly from the position
shown in Fig. 4 causes a Iongltudmal sliding
movement to > be unpartea to the shaft 58. A
vaive 88 is formed integral with the shaft 58
and is arranged to cooperate with the valve
seat 89 formed in the fitting 45 so that when
the shait 58 is shid lontntudmaily, the valve
will close the conduit 56 to prevent the flow of
‘exrwerant from the housing 52 to the in-
ferlor of the casing 35 and will prevent the
flow of refrigerant from the interior of cas-
ing 85 to the housing when the plug 53 is re-
moved. The shank 51 of the plug 87 extends
to the exterior of the refrigerating system
and is provided with a key hold 92 for manip-
ulating same. This key hold is accessible
when a plug 98 is removed. ?ackmg $5 and
2 gland 96 thereior are provided for prevent-
ing the escape of *'etrmerant along the stem
91 - _when the plurr 93 is removed,
in the event that the vaive 83 or its seat 36
18 mgurea, these elemems can e removed
without dismantling the entire valve operat-
ing mechanism and T'rn:}ﬁcui; the escape of a
material Guanut ty of refrigerant.
essary only to close the sttt off valve 55 and
uu«J off valve 88 {o-isolate the housing 5%
irom the remainder of the system and then
5y removing mug 53 and nut 98 or serew 85,
She vaive 83 and the seat 86 can be removed.
Preferably the shut off valve is first closed and
the compressor operabea so as o withdraw 2
certain amount of rerrigerant from the
gvaporator and ithus subsmmlahv exhaust
the housing 52 whereby + when the uusr 53 is
removed surostantmiiv no refrigerant, if any,
Wik z ikerxse w is possibie theg oniy
o small guantity aﬁu air can emef the system.

”SC&D@

cld.:.

The yuc‘» 87, "vrncp during onerauon ot
the s ysten, “rov'aes » bearing for shaft 58,
BE ovmes 2 valve 99. Lﬂe D!uff ean be ﬂackea

so that vaive 20 seats on valve seat 160 ‘“"ormed 1

on wummsr u2 so that the evaporator may be
ciesed from the suction line. Thus the plug
may be Jﬂec_ for ciosng the iniet or oudeb
raporator.  If iu is desirable to dis-

bu&e 2%

*"O?‘T)eCi the BVB;DOn ator from the “emamder &

hes ]st? the plug 87 is used for ciosmg
tie outiet of the evanerauor nd the shut-off
valve will be used Tor ciosing the inlet. nlus
the evapora sor may be charged with femg-
erant Lna shipped for instaiiation i maepena-
ntiv of the comprassor unit or it can ie re-
novea »_zem the system while cnar;rea
" hile the mrm of embodiment of the in-
mmmn a8 J.erem disciosed constituies pre-
arveu "orm, ..L is to be "'merstooa that other
Zorms “umm be agopied, ail f‘ommp' within
e scope of uae cmzms X
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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, & coupling for
connecting said housing with a refrigerant
circulating means, said housing having an
opening through which said valve can be re-
moved, a removable cover for sald opening,
and a shut off 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, & refrigerant chamber, refrig-
erant fiow 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 off 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 condu’t, 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 off 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, & shut off 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-

8

frigerant, a valve housing having an opening,
& conduit between said housing and float
chamber, a shaft extending through said con-
duit, a valve detachably carried by the shafi
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 off 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 sald housing and removable
through -said opening, a float within the
fioat 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, & 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 I hereto affix my sig-
nature.

OTTO M. SUMMERS.
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