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UNITED STATES

1,688,342
PATENT OFFICE.

CHARLES L. McCUEN, OF CHICAGO, ILLINOIS, ASSIGNOR, BRY MESNE ASSIGNMENTS, TO
- FRIGIDAIRE CORPORATION, A CORPORATION OF DELAWARE,

PUNP FCR REFRIGERATING APPARATUS.

Application filed January 17, 1920." Serial No. 852 039,

My invention relates to refrigerating appa-
ratus in which a compressible refrigerant
such as sulfur dioxid is employed, the same
being compressed by a suitable pump or com-
pressor, then condensed into. a liquid, then
permitted to expand in refrigerating coils or
the like and thereafter compressed and so on
through centinuing cveles. The object of my
invention is to provide a simple, efficient and
reliable apparatus of this kind characterized
more particilarly by certain improvements in
the water circulating system of the apparatus
and in the structure and assembly of the pump
chamber and the condenser chamber. _

In the drawings Fig. 1is a plan view of my
apparatus; Fig. 2 a section on the line 2—2 of
Fig. 1; Fig. 3 an end elevation of the appara-
tus with the electric motor removed; Kig. 4
a side elevation of the apparatus with por-
tions of the two cylinders or chambers broken
away as on the line 2—2 (extended) of Fig.
1 and with the water valve shown in section
as-on the line 88 of Fig. 1; Fig. 5 a section
on the line 5—5 of Fig. 4; Fig. 6 a vertical
section on the line 6—6 of Fig. 4; and Fig. 7
a horizontal section on the line 7—7 of Fig. 6.

"As my invention relates to the pump and
condenser cylinders it is unnecessary to show
the complete refrigerating svstem and there-
fore the refrigerating coils more particularly
which may be of the usual and well-known
character are not shown. Referring to the
particular embodiment of the apparatus as
herein shown, the same comprises a pump cyl-
inder or chamber 1, a compressor or pump 2
therein, a prime mover such as an electric mo-
tor 3 for driving the pump and a condenser
cylinder or chamber 4 all preferably mounted
ipon a suitable single base plate 5 and having
the connections, coils, and other devices here-
inafter set forth in detail.
~ The pump 2 is of the general construction
and mode of operation as the pump illustrated
and described in Leonard Patent No. 1,233,-

069 dated July 10, 1917. This pump is char-

acterized by two intermeshing herring-bone
gears, 6 and 7 contained within a casing 8 and
driven by the shaft 9 which is in turn driven
by the extended armature shaft 10 through
the medium of the coupling 11.- The pump is
submerged in a body of oil contained within
the pump chamber (the oil level being be-
tween the test cocks ) and the oil is supplied
to the gears through a series of restricted pas-
sages 12 entering through the top of the cas-

‘in suitable manner

lewer distance tubes 28

ing and emerging from the interior thereof
at the top middle portion of said gears, In
practice these restricted oil supply openings
12 are formed for the most part by central
bores through screw plugs 18, ig. 6. The gas
as. 1t comes from  the refrigerating coils
through the inlet pipe 14 and inlet passage 15
through the pump head 16 enters the pump
chamber at 17 at the lower portion thereof
zu.]d m communication with the pump gears.
f_fhe1 gas 1s compressed by these gears and
is discharged at the upper portion of
the casing into the horizontal discharge
bassage 18 and the vertical discharoe
pipe 19. This discharge pipe 19 extends
above the ¢il level in the pump chamber
and towards the upper part thereof, discharg-
11}{4‘ the gas into the space above such body of
oil.

The pump cylinder is provided with a re-
movable head 20 to whose lower side the cool-
ing coils for the pump eylinder together with
the bafle plates and coil supports are attached
so that such cover and said barts constitute
& wnit which in assembling the structure is
inserted within the pump chamber and the
cover thereupon secured to the pump cylinder

st _ r as by means of the bolts 21.

_The cooling coils 92 which are adapted to
circulate cold water are of such a size and
length as to keep this chamber at the proper
temperature which is somewhat higher than
the temperature of the cooling coils in the con-
denser chamber hereinafter described. These
coils 22 rest upon a horizontal supporting
plate 23 which is-itself supported and held to
the cover 20 by vertical rods 24, the lower
ends or heads of which support.the plate 23
and the upper ends of which are screw
threaded into the depending bosses 25 of the
cover. These rods are also adapted to support
and position the two baffle plates 26 and 27
the fermer of which is clamped between the
interposed between
the plates 23 and 26 and the upper distance
tubes 29 interposed between the plates 26 and
27. The plate 26 has its periphery upward-
ly flanged so as to retain any liquid refriger-
ant that might possibly be discharged from
the pipe 19 and the same is provided with a
central opening through which such dis-
charge pipe 19 passes and which is provided
with an outwardly extending flange 30 fitting
around such pipe. The other bafile plate 27
which is itself clamped between the lower
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ends of the bosses 25 and the top of the dis-

~tance tubes 29 has a downwardly turned
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flange and is of less diameter than the plate
96. The gas which is dischiarged from the
pipe 19 strikes against the central portion of
the plate 27 and is downwardly deflected so as
to separate any liquid refrigerant from the
eas. The lower plate 26 acts to catch any such
Liquid refrigerant and prevent it from drop-
ping upon the body of oil below, such plate
retaining the liquid refrigerant until such
time as in the course of operation it will be-
come gaseous and pass on to the condenser
chamber.

" The cooling coils 22 are likewise secured to
the cover 20 as.shown in Fig. 6 wherein it is
seen that the ends of these coils are sceured
to conplings 81 which pass through vertical
openings in the cover and are secured to the
pipe fittings 32 extraneous of the cover.

The cover 20 is provided with a central
gas outlet 33 which is controlled by a hand
operated valve 34 contained within a valve
casing 85 removably secured to the cover by
the bolts 36. In the drawings this valve 34
ig shown closed but by removing the screw
éap 37 and turning the serew threaded stem
38 of the valve by means of a suitable socket
wrench, the valve may be readily opened and
the same remains in open condition during
the regular operation of the apparatus.

Next describing the condenser chamber and
assaciated parts, the cooling coils 39 are of
much greater’ extent than the cooling coils 22
because it is necessary to keep the condenser
chamber at a lower temperature in order to
condense the incoming refrigerant or gas

‘supplied from the pump chamber. These

coils 89 are supported by a horizontal plate
40 which in turn is supported from the lower
side of the top cover 41 of the condenser
chamber through the medium of the vertical
rods 42 which serew into the bosses 43 de-
pending from the lower side of the plate 41.
The upper ends of the coils 39 are provided
with fittings 44 which pass through vertical
openings in the plate 41 and are thereat se-
cured to pipe connections 45 and 46. The pipe
connection 46 is provided with a valve for
controlling the supply of water through the
coils 22 and 39 and for regulating the amount
of flow relatively through such two coils.
As shown in Fig. 5 this valve is a hollow plug
valve 47 provided with a stem 48 to whose up-
per end is secured an operating handle 49.
This valve is located in the pipe connection 46
which is provided with the port 50 communi-
cating with the outlet end of the coil 39, a
port 51 communicating through the horizon-
tal pipe 52 with one of the pipe connections
32, and also with a port 53, which ports are
governed by the valve 47. Tor this purpose

“the valve has a central vertical passage 54-and

a lateral communicating way or passage 55
on its periphery. In addition this pipe con-
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nection 46 has an outlet passage 56 with
which the outlet 50 of the coil 39 is adapted
to communicate directly through the pas-
sage 58, or indirectly through pipe connec-
tion 52, cooling coils 22 and pipe connection
57 which connects between the outlet of the
coils 22 at one of the pipe connections 32 and
the pipe connection 46.

When the valve 47 is in the position shown
in Fig. 5 all of the water which passes
through the coils 39 is passed through the
coils 22 inasmuch as the passages 54 and 53
are in communication with port 51 and pipe
52. When the valve 47 is shightly rotated in
a clock-wise direction a portion of the water
may be passed directly to the discharge pipe
56 through the port and passage 53, the re-
mainder which may be as much as desired
passing through the coils 22. Upon a fur-
ther rotation of the valve 47 the port 51 may
be entirely closed and the supply of water
to the coils 22 may be cut off and all of the
water passed directly through the port 53
and discharge pipe 56, it being understood
that at this time the passage way 55 will be
in register with the port 53. By rotating
the valve still further the amount of water
passing through the condenser coils may be
regulated by restricting the passage 55 by

aa
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incomplete register between such passage and

the port 53. The amount of flow-through
the condenser coils is thus restricted by re-
stricting the discharge of the water there-
frem. In this manner and by these means the
amount of water supplied to the coils 22 rela-
tive to that supplied to the coils 39 may be
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controlled and regulated to a nicety and also .

by the employment of a single valve all ora
portion of the water discharged from the
condenser coils may be by-passed through the
pump chamber coils, and also the amount of
the flow through the condenser coils may be
regulated to any desired extent.

From the pump chamber the gas passes
upwardly through the outlet 33, past the
valve 34, through the horizontal pipe 58

through a passage 59 in valve casing 60 simi-

lar to the casing 35 past the valve 61 (which
in operation would of course be open) and

through the inlet port 62 in the cover 41 of -

the condenser chamber, as shown in detail in
Fig. 2. _ '
The cylinder covers which are thus remov-
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able with their cooling coils are connected to-

gether by the water and gas connections and
are therefore both removable at the same time
together with such coils, after the fastening
bolts 21 are removed. :
- T claim: . ,
1. In a refrigerating apparatus, the com-
bination with a pump chamber and the pump
therefor, of a removable cover for the cham-
ber, cooling coils attached to-and depending
from the cover, a plate forming a support for
the coils, means attached to- the cover for

130
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Suppoftind the plate, and a drip plate also

-supported by said means intermediate said

first plate and the cover.

2. In a refrigerating apparatus, the combi-
nation with a pump chamber and the pump
therefor, of a removable cover for the cham-
ber, cooling coils attached to and depending
from the cover, a plate forming a support for
the coils, means attached to the cover for
supporting the plate, a pipe connected with
the pump discharge, and a drip plate having
an opening through which such pipe passes
and supported by said means intermediate
said first plate and the cover.

8. In a refrigerating apparatus, the combi-
nation, with a pump chamber and the pump

“therefor, of a removable cover for the cham-

ber, cooling coils attached to and depending
irom the cover, a plate forming a support
- . ’ .

for the coils, means attached to the cover for

“supporting the plate, a pipe connected with
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the pump discharge, and a bafile plate ar-
ranged above said pipe and also supported
by said means intermediate said first plate
and the cover. ,

4. In a refrigerating apparatus, the combi-
nation with a pump chamber and the pump
therefor, of a removable cover for-the cham-
ber, ccoling coils attached to and depending
from the cover, a plate forming a support for
the coils, means attached to the cover for sup-
porting the plate; a pipe connected with the
pump discharge, a baffie plate arranged above
said pipe, and a drip plate arranged below
the baffle plate and . having an opening
through which the pipe passes, said baffle
plate and drip plate bemg also supported by
said means, said means comprising rods 24

secured at their lower ends to the supporting -

plate and attached at their upper ends to the

cover, and distance tubes encircling the rods.

and interposed between the baffle plate and
the drip plate and between the latter plate
and the supporting plate.

5. In a refrigerating apparatus, the combi-

3

nation of a pump chamber, a pump therein
having a discharge opening, a baffle plate in
said chamber adjacent said discharge open-
ing and a drip pan under said baffle plate.

6. In a refrigerating apparatus, a pump
chamber, a pump therein having a discharge
pipe, a baffle plate in said chamber adjacent
the end of said discharge pipe and a drip
pan under said bafile plate provided with an
opening through which said discharge pipe
extends.

7. In a refrigerating apparatus, the combi-
nation of a pump chamber, a pump therein
having a discharge opening and immersed in
a body of oil, a baffle plate in said chamber
adjacent the discharge opening and a drip
pan under said baffle plate and over said body
of oil.

8. In a refrigerating apparatus, the combi-
nation of a pump, a discharge pipe for said
pump, a chamber 1n which the discharge end
of said pipe is located, a baffle plate in said
chamber adjacent the discharge end of said
pipe and a drip pan under said baffle plate.

- 9. Inarefrigerating apparatus, the combi-
nation of a pump chamber, a pump therein

having a discharge opening, a removable
cover for the chamber, a baffle plate in said
chamber adjacent said discharge opening, a
drip pan under said baffle plate, and means
for supporting said drip plate and bafile from
said removable cover.

10. In a refrigerating apparatus, the com-
bination with a pump chamber and the pump
therefor, of a removable cover for the cham-

ber, cooling coils attached to and depending

from the cover, a pipe connected with the
pump discharge, a bafile plate arranged above
said pipe, and a drip plate arranged below

~the baffle plate and having an opening $

through which the pipe passes, and mean at-
tached to the cover for supporting the cool-
ing coil, the baffle plate and the drip plate

therefrom.
CHARLES L. McCUEN.
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