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This invention relates to refrigerating

" systems and more particularly concerns an
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improved compression and condensing unit
of refrigerating systems of the compression
type. .
Small electric refrigerating systems of the
compression type are extensively used to
cool household refrigerator cabinets, water
coolers and the like. Compression refriger-
ation systems of this type include as essen-
tial elements thereof, a compressor, driving
means for the compressor, & condenser, an
expansion device, an evaporator and suit-
able control means for effecting the starting
and stopping of the motor and the regula-
tion of the degree of refrigeration produced.
Of the elements named, the evaporator is
enclosed within a refrigerator cabinet or
other space to be cocled, whereas the re-
maining devices are usually mounted at con-
venient points outside of the cabinet, and
may be located on the top or below the bot-
tom thereof. When exposed to view, as
when mounted on top of a refrigerator cabi-

» net, it is desirable that the operating ele-

ments of this system present a neat and
pleasing appearance.

The~ present invention contemplates the
provision of a unitary and extremely com-
pact construction incorporating the motor,
compressor, condenser, expansion device and
control means of a compression refrigeration
system, and certain subcombinations of these
elements. The invention further contem-

5 plates a unitary construction embodying

some or all of the above elements in which
the compression apparatus and the con-
denser are suitably associated for proper
operation and in which the manually oper-
able elements of the control means are read-
ily accessible to the operator. The inven-
tion further contemplates the provision of a
unitary structure of the type described
which is pleasing in appearance in that the
unsightly elements thereof are enclosed or
hidden frcm view.

A further object of the invention resides
in the provision of improved means for her-
metically sealing the motor and compressor
of the unit within a casing, whereby the leak-

age of refrigerant from the system is pre-
vented.

Various other specific objects, advantages
and characteristic features of the invention
will be pointed out or will become apparent

.as the description thereof progresses.

In general, the improved unit of our in-
vention includes a compression casing en-
closing a motor and & compressor and an air
cooled condenser mounted below this cas-
ing and beneath the heat radiating projec-
tions on the casing. The condenser is pref-
erably of substantially crescent shape, the
plan thereof generally resembling an an-
nulus having a gap therein, and the control
means of the system is conveniently mount-
ed in the gap in the condenser structure.

The expansion means or receiver of the sys-.

tem may be mounted beneath the compression
casing and within the confines of the con-
denser and in this manner, the overall height
of the unit is not increased by either the con-
trol means or the expansion or receiving
means incorporated therewith. - The com-
pression casing is hermetically sealed by our
improved means as hereinafter described.
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The invention will be best understood by

reference to the accompanying drawings, in
which;

Figure 1 is a sectional elevation of a uni-
tary construction embodying the present in-
vention ;

Fig. 2 is a plan view, partly in section,
taken along the line 2—2 of Fig. 1 and viewed
in the direction of the arrows;

Fig. 8 is a sectional view taken along the
line 3—38 of Fig. 1 and viewed in the direc-
tion of the arrows; o

Fig. 4 is a sectional view of the lower por-

tion of the construction shown in Fig. 1,

including a modified type of refrigerant re-
ceiving means; '

Fig. 5 is a view similar to Fig. 4, showing
a modified form of expansion means mounted
within the condenser;

Fig. 6 is an elevation of a modified form
of the construction of the present invention;

Fig. 7 is a plan view, partly in section,
taken along the line 7—7 of Fig. 8; and
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Fig. 8 is a sectional elevation of the con-
struction shown in Fig. 6.

Referring to the drawings, and more par-
ticularly to Figs. 1, 2 and 3, the disclosed
embodiment of our invention comprises gen-
erally, a unitary structure including a com-
pression unit U, a condenser C, an expan-
sion device V and a control device D. The
compression unit includes a base plate 11
on which are supported a compressor P and
a motor M in superimposed relation. The
construction of the motor and compressor,
and the mounting thereof within the com-
presion casing, forms no part of the present
invention.

In order that a complete disclosure may
be given, the motor and compressor construc-
tion will be briefly described.

The base plate 11 is provided with a cen-
tral raised machined surface 17 which forms
the lower end plate of the compressor P. A
thrust bearing opening 2 is formed in this
surface and a compressor cylinder wall mem-
ber 18 is mounted directly on its surface about
the opening 2. An upper end plate 19 is
mounted on the wall member 18 and these ele-
ments are clamped together and to the sur-
face 17 of the bage plate 11 by suitable means
such as the machine screws 20. The upper
end plate 19 is provided with an integral
upwardly extending journal bearing 21, and
a vertical shaft 22 is carried by this bearing
and the thrust bearing 2 in the base plate 11.
An annular piston 27 having an integral
blade portion 8 is mounted within the cylin-
der wall member 18, and the circular central
opening of this piston rotatably engages an
eccentric 26 fixed to the shaft 22. The blade
3 of the piston 27 is mounted for recipro-

catory and oscillatory movement between a

pair of rocker blocks 4 carried in openings
in the cylinder wall member 18 as shown in
Fig. 8.

The intake of the compressor P comprises
a duct 29 in the base plate 11, this duct being
connected to the suction pipe 81 through a
check valve 30 of suitable construction. The
outlet for the compressor comprises a duct
82 through the upper end plate 19, a spring
check valve 33 being disposed over the upper
end of this duct. Inlet duct 29 and the out-
let duct 82 of the compressor terminate re-
spectively on opposite sides of the piston
blade 8 within the compressor cylinder, as
indicated in Fig. 8. Tt will be apparent that
as the eccentric 26 is rotated by the shaft 22
in the direction indicated by the arrow, re-
frigerant will be drawn from the intake duct
29, forced around and compressed in the cyl-
inder by the piston 27 and discharged into
the compression casing through the outlet
duct 32 and the check valve 83.

The rotor 23 of the motor M is fixed to the
shaft 22 above the bearing 21, and the stator
24 of this motor is mounted in operative re-

1,869,835

lation to the rotor by means of brackets or
supports 25 fixed to or formed integrally
with the upper end plate 19 of the com-
pressor P,

Suitable ducts 5 and 6 are respectively
provided in the base plate 11 and the shaft
22 to serve oil to the moving parts of the
mechanism,

The motor M and compressor P are tightly
sealed within a casing formed by the dome
or casing shell 10 and the base plate 11. Ac-
cording to the present invention, a depres-
sion 12 is formed in the inner surface of the
dome near its lower edge, and the outer edge
of the base plate 11 is fitted snugly within
this depression as shown. The plate 11 is
locked within the depression 12 by means of
a ring 13 of heavy spring wire which re-
siliently expands into an annular groove or
recess 14 at the lower edge of the dome 10.
After being assembled in the manner de-
scribed, the joint between the base plate 11
and the dome 10 may be sealed by tinning,
soldering or welding, as shown at 7, to insure
a tight fit between these parts. :

The dome or casing shell 10 is preferably
provided with heat radiating projections of
any desired type, and in the disclosed em-
bodiment, a plurality of outwardly extending
fins 88 are employed for this purpose. The
particular form of fins disclosed forms no
part of the present invention.

The compression unit U is mounted in
spaced relation to the supporting surface 34
on which the apparatus is disposed, and in
the disclosed embodiment, a plurality of legs
35 are provided for this purpose. The upper
ends of the legs 35 are preferably secured
to the lower surface of the base plate 11 by
suitable means such as machine screws or
bolts 36, and the lower ends of these legs
may be fixed to the surface 34 by bolts 37
if desired.

The outlet of the compression unit U com-
prises a pipe 41 which 1s sealed through an
opening in the dome 10 and terminafes at
approximately the highest point in the dome.
The outlet pipe 41 extends to a point below
the base plate 11 and there terminates in a
condenser pipe 40. The condenser is con-
tinuous and is formed in a series of verti-
cally aligned, arcuate concentric loops hav-
ing a gap between the ends thereof as best
shown in Fig. 2. Heat radiating means such
as the reversely bent metal strips 8 are pref-
erably disposed between the concentric por-
tions of the condenser pipe 40 and on the
outer and inmer surfaces thereof as shown
in Fig. 2, the strips 8 being preferably tinned
or welded to the pipe 40 to insure an effi-
cient heat conductive joint between these ale-
ments. The condenser structure is suspended
below the base plate 11 and beneath the dome
fins 38 by suitable means such as the bolts 9
carried by the supporting brackets 89 which
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are welded or otherwise suitably secured to
the lower edge of the dome 10 as shown.
Suitable discs 61 may be threaded to the
lower ends of the bolts 9 to clamp the con-
denser structure to the brackets 89.

The outlet pipe 43 of the condenser 40 is
connected to an expansion device V, which
in the embodiment of Fig. 1 comprises a
float valve. The float valve is of known and
usual construction and comprises generally
a casing 44 having a top closure 62 sealed
thereto and a valve housing 45 fixed to the
inner wall thereof. A float 64 is carried by
an arm 65 pivoted to the valve housing 45,
and a needle valve 66 cooperating, with a
valve seat in the housing 45, is connected to
the arm 65. The valve passage 67 through
the housing 45 communicates with an outlet
pipe 46, and the condenser outlet pipe 43

is sealed to an opening in the casing 44 in .

any suitable manner. The float valve struc-
ture is preferably located beneath the base
plate 11 of the compression unit U and with-
in the confines of the condenser structure C.
In the disclosed embodiment, a flange 68 on
the top closure 62 of the float valve is suit-
ably secured to the lower surface of the base
plate 11, It will be readily apparent that
when a predetermined quantity of liquid re-
frigerant has collected within the float valve
casing 44, the float 64 will rise to a point
at which the needle valve 66 is opened and
liquid refrigerant is permitted to pass
through the passage 67 and the outlet pipe
46 to the evaporator of the system, not shown.
When the liquid level within the float valve
chamber 44 falls to the inlet opening of the
valve passage 67, the float 64 drops to, a
point at which the needle valve 66 closes,
and the flow of gaseous refrigerant to the
evaporator is thereby prevented.

A skirt or shroud 49 is preferably disposed
about the condenser structure C, and as
shown, extends from the bottom of the low-
est coil of the condenser pipe 40 to the lower
outer edges of the dome fins 88. The shroud
49 may be tinned or welded to the outer con-
denser fin strip 8 or to the edges of the dome
fins 388 or to both these elements. An open-
ing 69 is provided in the skirt 49 at a point
opposite the gap between the ends of the con-
denser coil 40 and the control device D of the
system is suitably fixed in this opening and

. extends between the spaced ends of the con-

denser structure C as clearly shown in Fig.
2. The device D preferably includes manu-
ally operable means for adjusting the cabi-
net temperature, and as shown, manual con-
trol knobs 48 are provided on the exposed
panel of the device D for operating the
switching and temperature adjusting means
of the device. The specific construction of
the control device employed forms no part of
the present invention and since devices of
-this type are known in the art, the detailed

3

construction thereof will not be described
herein. For the purpose of the present in-
vention, it is sufficient, to state that the device
D includes suitable controlled contact operat-

ing means, connected by a duct 47 or other

means, to a temperature responsive element
within the refrigerator cabinet, and is fur-
ther provided with manually adjustable
means for varying the temperatures at which
the contacts are operated to start and stop
the motor M. The device D further includes
manually operable means for actuating the
switch to start and stop the system, and may
incorporate automatic cut-out means effective
to open the motor energizing circuit in the
event of an overload on the motor. The con-
trol device D may be connected to the motor
circuit by suitable conductors 70 passing
through sealed openings 71 in the base plate
11 of the compression unit U.

A base ring 50 may be disposed below the
condenser C fo conceal the lower ends of the
supporting legs 35 of the device and thereby
improve the appearance thereof.

As explained above, the present invention |

contemplates the use of any suitable expan-
sion or refrigerant receiving means in con-
junction with the condenser, and according

to one embodiment of the invention, such
-means are mounted beneath the base plate of

the compression casing and within the con-
fines of the condenser. Thus, in Fig. 4, we
have shown a portion of a unit similar to that
disclosed in Figs. 1 and 2 wherein a receiver
79 is suitably supported on the lower sur-
face of the base plate 11 within the condenser
structure C in place of the float valve shown
in the unit of Fig. 1. The receiver may com-
prise a sealed container of cylindrical or
other suitable shape, and the outlet pipe 43
of the condenser C as well as the pipe 46
leading to the evaporator are suitably sealed
to openings in this container. When a re-
ceiver of this type is employed, it is prefer-
ably included in the high pressure side of
the system to receive and collect refrigerant
from the condenser, and an expansion valve
or other suitable pressure-reducing device is

rovided at any point between the receiver

2 and the evaporator. Since the expansion
device forms no part of the present invention

except when mounted with the unitary com- .

pression and condensing mechanism, no ex-
pansion device has been shown in the modifi-
cation of Fig. 4.

. A modified form of expansion device,
mounted in accordance with one embodiment

.of our invention, is shown in Fig. 5. This

device comprises a suitable length of tubing
78 of extremely small bore, generally desig-
nated in the art as a capillary tube. The ex-
tended and restricted passage through the
capillary tube 73 offers a considerable resist-
ance to the flow of refrigerant therethrough,

and thus the tube acts as a pressure-reducing
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or expansion device. As shown in Fig. 5,
the capillary tube 73 is supported from the
base plate 11 of the compression unit U and
‘within the confines of the condenser C by

' suitable means such as the bracket 74, and

is connected between the condenser outlet
pipe 43 and the evaporator pipe 46. .

It should be understood that one embodi-
ment of the invention includes the use of any
suitable expansion or refrigerant receiving
means or combinations of these elements
mounted beneath the compression unit and
within the confines of the condenser, and
that the invention is not limited to the par-

=¢ ticular expansion and receiving means shown

herein.

Tt is to be understood that the arrangement
and relative disposition of the parts of our
refrigeration system is an important feature
of the invention and accordingly, the exact
means of mounting or attaching the parts
may be varied according to convenience.
Thus, although in the present disclosure, the
expansion or refrigerant receiving means are
shown supported on the bottom of the base

plate 11 of the compression unit U, which -

plate also serves as the mounting for the
compressor P and the motor M, these ele-
ments may be attached to and supported by
For example,
the expansion or receiving means may be
supported from the legs 85 or by means of
any structure which will suitably connect the
parts as a unitary construction and yet main-

. tain the compact disposition thereof dis-

closed.

A modified form of the refrigeration unit
of the present invention has been shown in
Figs. 6,7 and 8, The internal construction

£3. of the compression unit U in this modification

is substantially identical with that of the
compression unit described above in connec-
tion with the modification of Fig. 1, and ac-
cordingly, this constructon will not be sepa-
rately described. The reference characters
employed to designate the parts of the com-
pression unit U in the modification of Figs.
6,7 and 8 correspond to the reference charac-
ters designating like parts in the unit of
Fig. 1.

The compression unit U shown in Figs. 6,
7 and 8 is supported by an annular base ring
56 preferably formed of sheet metal which
may comprise an integral portion of the as-
sociated refrigerator cabinet. An annular

-baffle ring 78 is suitably fixed to the base ring

56 adjacent the upper edge thereof as shown,
and serves to support the compression unit
U centrally above the base ring 56. The up-
per edge of the baffle ring 78 is bent inwardly
and downwardly to form an outwardly and
upwardly flared baffle portion 59 and a cir-
cular supporting portion 75 depending from
the baffle portion, as shown in Fig. 8. The

¢ lower edge of the dome 10 of the compression

1,869,835

until U rests within the supporting portion
75 of the bafile ring 78 and may be welded,
tinned or otherwise secured thereto. The

lower edge 76 of the supporting portion 75 .

preferably extends inwardly beneath the base
plate of the unit U and downwardly there-
from, and the arcuate condenser structure C
may be attached to'this edge by tinning or
welding the upperinner coilsofthe condenser
pipe 40 and the upper edges of the inner
condenser fins 77 thereto. The outer edges
of the outer condenser fins 79 may be suitably
secured to the inner surface of the base ring
56, and the condenser structure is so mounted
that a space is provided between the lower
surface thereof and the surface 34 on which
the apparatus is mounted to permit the flow
of cooling air to the condenser.

A plurality of openings 57 are provided

in the base ring 56 near the lower edge there-

of to permit the passage of air to the space
below the condenser C. A similar set of
openings 58 is provided through the outer
vertical wall of the bafile ring 78 above the
upper end of the condenser coil 40, as shown.
The dome 10 of the unit is provided with a
plurality of radially extending cooling fins
60, which fins are preferably tapered at their
lower ends to fit within the baffle portion 59
of the ring 78.

The condenser structure C of the assembly
of Figs. 6, 7 and 8 is of the same shape as
that described above in connection with Figs.
1 and 2, and the control-device D of the unit
is mounted in an opening 80 in the base ring
56 and extends between the spaced ends of
the condenser structure C as shown in Fig. 7.

If desired, suitable expansion or refrig-
erant receiving means may be mounted with-
in the condenser structure C and beneath the

compression unit U of the modification of -

Figs. 6, 7 and 8, but since the present inven-
tion, in its broader aspects, includes the dis-
closed compact relationship of the compres-
sion unit, the condenser and the control de-

‘vice, with the expansion or receiving means

omitted, such means have not been shown in
this modification.

During the operation of the modified con-
struction shown in Figs. 6, 7 and 8, cooling
air is induced by the heat of the -condenser
through the openings 57 and this air passes
upwardly over the condenser structure and
is deflected outwardly through the openings
58 and away from the dome 10 by the flared
baffle portion 59 of the ring 78. The com-
pression unit U is cooled by direct radiation
to the atmosphere and by convection air cur-
rents flowing over the fins 60 on the dome 10.

It will be readily apparent that the unitary
construction of the present invention pre-
sents many advantageous features. The lo-
cation of the condenser below the sealed com-
pression unit and beneath the cooling fins
thereof permits the effective circulation of
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cooling air by convection to maintain these
elements at the required temperatures during
operation. The use of a crescent shape con-
denser with the control device disposed be-
tween the spaced ends thereof provides a
structure in which the manually operable
controls are so located that they are readily
accessible to the operator, and in which the
control device is associated with the com-
pression and condensing mechanism without
any increase in the overall height or bulk of
the structure. When an expansion device
or refrigerant receiver is included in the
structure, the disposition of this element
within the confines of the condenser and be-
neath the compression unit provides a neat
and compact assembly in which all of the
unsightly parts are hidden from view. The
assembled structure is pleasing in appear-
ance, which is an important consideration
particularly when the unit is mounted on the
top of a refrigerator cabinet or in some other
exposed location. The assembly may be
shipped as a unit and may be quickly and
easily included in a refrigeration system by
simply making the proper evaporator con-
nections and connecting the power supply
leads to an electric supply circuit.

Although the present invention has been

described in connection with certain specific.

modifications, it should be understood that
the invention is not limited to the exact con-
structions or arrangements disclosed. For
example, various expansion or receiving
means other than those described may be em-
ployed, the condenser fin and shroud struc-

. ture as well as the mounting means for the

45
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condenser and the compression unit may be
modified, the expansion or receiving means
may be omitted from the construction and
various other changes may be made without
departing from the scope of the invention as
defined by the appended claims.

We claim:

1. A refrigerating apparatus comprising
in combination, a sealed compression unit
including a compressor and a driving motor
therefor enclosed within a casing, means for
supporting said casing with the lower end
thereof in spaced relation to.and above a
surface, a condenser connected to receive
compressed refrigerant from said -~ com-
pressor, means for receiving refrigerant
from said condenser, a control device for
said motor and means for mechanically con-
necting said condenser, said receiving means
and said control device to said unit below the
lower end of said casing.

9. A refrigerating apparatus comprising
in combination, a sealed compression unit in-
cluding a compressor and a driving motor
therefor enclosed within a casing, means for

supporting said casing with the lower end.
‘thereof in spaced relation to and above a
-surface; a condenser connected to receive

compressed refrigerant from said com-
pressor, a control device for said motor and
means for mechanically connecting said con-
denser and said control device to said unit
below the lower end of said casing.

3. A refrigerating apparatus comprising

in combination, a base plate, a compressor
and a driving motor therefor mounted on the
upper surface of said base plate, means for
supporting said base plate in spaced relation
to and above a surface, an annular condenser
having a gap therein mounted below said
base plate, means for connecting said con-
denser to receive compressed refrigerant
from said compressor and a control device
for said motor mounted below said base
plate and extending within the gap in said
condenser.
' 4. A refrigerating apparatus comprising
in combination, a sealed casing, a compressor-
and a driving motor therefor in said casing,
means for supporting said casing in spaced
relation to a surface, an annular condenser
having a gap therein mounted between said
casing and said surface and a control device
for said motor mounted between said casing
and said surface and extending into the gap
in said condenser.

5. A refrigerating apparatus comprising
in combination, a sealed casing, a compressor
and a driving motor therefor in said casing,
means for supporting said casing in spaced
relation to and above a surface, heat radiat-
ing projections extending laterally from said
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casing, an annular condenser having a gap 100

therein mounted below said casing and be-
neath said heat radiating projections, means
for connecting said condenser to receive re-
frigerant from said compressor and a con-
trol device for said motor mounted below
said casing in the gap in said condenser.

105

6. A refrigerating apparatus comprising

in combination, a sealed casing, a compressor
and a driving motor therefor in said casing,
means for supporting said casing in spaced
relation to and above a surface, an annular
condenser having a gap therein mounted
below said casing, means for connecting said
condenser to receive fluid from said com-
pressor, a wall member laterally surround-
ing said condenser and having an opening
therein opposite the gap in said condenser
and a control device for said motor mounted
in.the opening in said wall member and ex-
tending into the gap in said condenser.

7. A refrigerating apparatus comprising
in combination, a sealed casing, a compres-
sor and a driving motor therefor in said cas-
ing, means for supporting said casing in
spaced relation to and above a surface, an
annular condenser mounted below said cas-
ing in spaced relation to said surface and
surrounding a space beneath said casing,
means for connecting said condenser to re-
ceive compressed refrigerant from said com-
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pressor and expansion means connected to
said condenser and mounted in said space
beneath said casing and within the confines
of said condenser.
. 8. A refrigerating apparatus comprising
in combination, a sealed casing, a com-
pressor and a driving motor therefor in
said casing, means for supporting said casing
in spaced relation to and above a surface,
heat radiating projections on said casing ex-
tending laterally therefrom, an annular con-
denser mounted below said casing and be-
neath said heat radiating projections and dis-
posed in surrounding relationship to a space
beneath said casing, means for connecting
said condenser to receive compressed refrig-
erant from said compressor and a float valve
mounted in said space beneath said casing
and within the condenser and connected to
receive refrigerant from said condenser.

9. A refrigerating apparatus comprising
in combination, a sealed casing, a compres- -
sor and a driving motor therefor in said cas-
ing, means for supporting said casing in
; spaced relation to and above a surface, an
annular condenser having a gap therein
mounted below said casing and disposed in
surrounding relationship to a space beneath
said casing, means for connecting said con-
denser to receive refrigerant from said com-
pressor, refrigerant receiving means con-
nected to said condenser and mounted in said
space beneath said casing and within the con-
fines of said condenser, and a control device
5 for said motor mounted below said casing
and extending within the gap in said con-
denser.

10. A refrigerating apparatus comprising
in combination, a sealed casing, a compressor
and a driving motor therefor in said casing,
means for supporting said casing in spaced
relation to and above a surface, a condenser
of annular shape having its ends spaced to
form a gap therein, means for mounting said
condenser below said casing and in surround-
ing relationship to a space beneath said cas-
ing, means for connecting said condenser to
receive compressed refrigerant from said
compressor, expansion means connected to
said condenser and mounted beneath said
casing and within the confines of said con-
denser and a control device for said motor
mounted below said casing and extending
into the gap between the spaced ends of said
condenser. :

11. A refrigerating apparatus comprising
in combination, a sealed casing, a compressor
and a driving motor therefor in said casing,
means for supporting said casipg in spaced
relation to and above a surface, a plurality
of heat radiating projections extending lat-
erally from said casing, a condenser of annu-
lar shape having its ends spaced to form a
'gap therein, means for mounting said con-

enser below said casing beneath said heat

1,869,835

radiating projections, means for connecting
said condenser to receive compressed refrig-
erant from said compressor, expansion means
connected to said condenser and mounted be-
neath said casing and within the confines of
sald condenser and a control device for said
motor mounted below said casing and extend-
ing into the gap between the spaced ends of
sald condenser.

12. A refrigerating apparatus comprising
a unitary structure including a sealed casing,
a compressor and a driving motor therefor
within said casing, an annular base portion
for said casing having an opening therein, a
condenser of annular shape having its ends
spaced to form a gap therein, means for
mounting said condenser below said casing
and within said base portion with the gap
therein opposite said opening and a control
device for said motor mounted below said
casing between the spaced ends of said con-
denser and extending through said opening
in said base portion. ‘

In testimony whereof we affix our signa-

tures.
ROBERT I. ALEXANDER.
- JAMES R. McCALLUM.
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