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7o all whom it may concern:

Be it known that T, Cyrus H. Harcoop, a
citizen of the United States, residing in
Boston, county of Suffolk, and State of Mas-
sachusetts, have invented an Improvement
in Refrigerating Apparatus, of which the

following description, in connection with |

the ‘accompanying drawings, is a specifica-

tion, like Jetters on the drawings represent-

ing like parts.. :
This invention relates to a refrigerating

gystem or apparatus in which a relatively -

large volume of refrigerating medium or

agent may be circulated preferably under a
- relatively low pressure, whereby a simple,-

compact, inexpensive and highly efficient ap-
paratus may be obtained which is especially
adapted for use in households, to obtain a
maximum of refrigeration at a minimum
cost. , '

To this end, I employ a rotary pump for

circulating a refnigerating fluid in a closed
cirenit, which ineludes the said rotary

punp, an expansion chamber or coil having

a liquid inlet of relatively small area, in.
“communication with the discharge or outlet
side of the rotary pump, which has its suc-

tion side connected with the relatively large
outlet end of the expansion chamber or coil,
whereby a substantially constant fluid pres-
sure is maintained on the suction side of the

- pump, and the supply of liquid to the ex-
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pansion chamber is automatically regulated
by the fluid pressure in the expansion cham-
ber, and as a result hand or mechanical reg-
ulation of the feed of the liquid into the ex-
pansion chamber is dispensed with, and the
desired or. proper average fluid pressure in
the expansion chamber required to obtain
the proper temperature of the refrigerating
chamber and maintain it .at the desired
point, is obtained. :

The invention further has for its object
to provide a simple and compact apparatus,
which is capable of being assembled as a
unit outside of the refrigerating chamber
and of being secured to the outside wall of
said chamber, with the expansion chamber
or coil extended into the chamber through

-a slot- or opéning in a wa.l thereof. Provi-

sion is made for cutting in and out an elec-

tric motor employed to run the pump, and
for opening and closing a valve controlling
the flow of water to the condenser.

These and other features of this invention
will be pointed out in the claims at the end
of this specification.

Figure 1 is a plan view with parts broken
away, of a refrigerating apparatus embody-
ing this invention. Fig. 2, a diagram of cir-
cuits to be referred to.- Fig. 8, a rear ele-
vation of the refrigerating apparatus shown

in Fig. 1 detached from the refrigerator.

Fig. 4, a side elevation of the apparatus
shown in Fig. 3 looking toward the right
and with the cover removed. Fig. 5, a de-
tail of the thermostatic circuit controller
shown in Fig. 1. Fig. 6, a detail of the re-

lay and. valve controlled -thereby. Fig. 7,

an elevation and section of the apparatus
shown in Fig. 3, and Figs. 8, 9 and 10, sec-
tional details to be referred to.

In the present instance, I have shown one
embodiment of the invention, which is espe-
clally designed for use in households, and

‘which comprises an expansion chamber,

preferably in the form of the coil @ of pipes,
a rotary pump b, an electric motor ¢, and a
condenser d. For simplification, the con-

denser @ and rotary pump & are located in-

a fluid-tight casing ¢, provided with a re-
movable front wall or cover f, having ex-
tended frem it into the casing, a shelf or
platform 10, to which the rotary pump »
is secured as by bolts 12, and having extended
outwardly from it a platform or shelf 13 to
which the electric motor ¢ is secured as by
the bolts 14. The removable cover f is se-
cured to the casing ¢ by screws or bolts 15.

The cover f is provided with an opening
through it for the passage of the shaft 16
of the rotary pump, which shaft passes
through a stuffing box 17 integral with the
cover and-having a removable cap 18. The
shaft 16 may be coupled divectly to the ar-
mature shaft 19 of the electric motor ¢, if
the latter is a slow running motor, or it
may be connected thereto, if a high speed
motor, by suitable gearing herein shown as
a gear 20 fast on the pump shaft 16 and a
pinion 21 on the armature shaft, which
meshes with the gear 20. The pump shaft
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16 is supported at its outer end as herein
shown by a standard 22 erected on the plat-
form 13. :

The rotary pump may. be of any suitable
construction, such for instance as shown
in U. S. Patent No. 748707 dated Jan. 5,
1904 and its casing is provided with a suc-
tion or inlet pipe 23 and with a discharge
or outlet pipe 24, which latter as herein
shown is extended upwardly in the casing e
to a level below the upper wall of the open-
ing in the front of the casing which is closed
by the cover f,
moved from within the casing with the cover
f, without disconnecting it from the plat-
form or shelf 10. The suction or inlet pipe
93 of the rotary pump is connected fluid-

~ tight with one end of the expansion eoil «,
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Jiquid lighter

which may be effected as shown in Fig. 8.
For this purpose, I employ a coupling com-
prising a sleeve or thimble 25, which 1s ex-
tended through a hole in an _end wall 26 of
the casing e and is provided with a flange
27, and a second sleeve 28 which: is secured
to the sleeve 23 by screws 29, which extend
through the sleeve 25 and .enter threaded
sockets 30 in the sleeve 28. .

The sleeve 25 is provided with internal
screw threads, which are engaged by 'the
outlet end of the exparsion coil @, and the
sleeve 98 is provided with internal screw
threads which are engaged by the inlet pipe
93 of the pump. A tight joint between the
sleeves 25, 28 is obtained by means of a lead

or other washer 32. The sleeve 25 is firmly |

clamped to the end wall 26 of the casing, by

“a nut 33 which engages screw threads on the

exterior of the sleeve 25,and which draws the
flange 27 against the rear surface of the wall

may be made tight by solder or brazing in-
dicated by the heavy black line 34, Fig. 8.
The front or inlet end of the expansion

coil ¢ is secured to the end wall 26 of the’

casing ¢ to be supported thereby, and.in
the present instance said inlet end is se-
cured to a valve fitting 35 containing a
needle valve 36, which coiperates with a
port 37 in a wall 38 within the fitting.
The valve fitting 85 is extended through a
hole in the end wall 26 and is secured there-
to by a nut 39 and flange 40, see I ig. 7, and
said fitting has a liquid inlet pipe 41, which
is in open communication with the interior
of the casing ¢ below the open end of the
discharge pipe 24 of the rotary pump.

A finid tight joint between the nut 39 and
casing may_%e effected by solder or brazing,
indicated by the heavy black line 43
Fig. 7. _

The casing e is designed to contain glyc-
erin or other fluid lubricant up to a level
below the mouth of the inlet pipe 41 for
the expansion coil, and if a refrigerating
than oil is used, the inlet pipe

. i

‘the inlet passage 47 of the valve
so that the pump may be re-.

96. The joint between the nut 33 and wall 26

pipe of the house in

1,046,588

41 terminates above the level of the rotary
pump, as herein shown, and the oil fills the
casing up to about the dotted line 45, and
the refrigerating medium or agent is used
in such quantity as to cover the mouth of
the inlet pipe 41 for the expansion coil and
preferably not cover the mouth of the out-
Jet pipe 24 for the pump, the upper surface
of the liquid refrigerating agent being in-
dicated by the dotted line 46. The liquid
refrigerant passes through the pipe 41 into
fitting 35,
and if the needle valve 36 is open, the liquid
passes through the port 87 into the outlet
passage 48 of the fitting, and thence into
the expansion coil @ wherein it vaporizes
and from which it is drawn through the in-
let pipe 23 by the rotary pump and dis-
charged through the outlet pipe 24 into the
casing, wherein the vapor is condensed and
falls down onto the body of liquid re-
frigerant therein, -It will thus be seen, that
the refrigerant is circulated through a closed
system, which includes the rotary pump,
an expansion chamber, and, in ‘the construc-

' tion herein shown, includes the casing e. The

casing ¢ also contains within it a condenser
in the form of a coil @ of pipe, which has
its inlet and outlet ends 51, 52 extended
through the top of the casing. The inlet

end 51 of the coil is copnected with a source

of water supply, and in the present “in-
stance said inlet end :of the condenser d
valve fitting 54, see Fig. 9,
vided with a partition wall 55 having 2
port which connects the ‘outer passage 53
with an inlet passage 56 of the valve fitting.

The inlet passage 56 has connected to 1t
a pipe 58 which is connected with the sup-
ply of cold water, such as the cold water
which the refrigerating
The outlet end 52 of the

which. is pro-

plant is located.

condenser or coil d is connected with a pas--

sage 60, see Fig. 4, formed in one upright

“wall 61 of the casing ¢, which passage con-

nects with a passage 62 in the bottom wall
of the casing, and the latter. passage con-
nects with a passage 63 in the opposite upright
wall 64 of the casing, with which latter pas-
sage is connected the waste or discharge
pipe 65, which may be run to any suitable
place, as for instance the sink. The circu-
lation of water through the condenser is con-
trolled by a valve 67 coperating with the
port in the wall 55 of the valve fitting 54,
and in the present instance said valve is
closed by a spring 68 and is opened by a
lever 69 acting on the stem 70 of the valve.
The lever 69 is pivoted at one end to a

is -connected to the outlet passage 53 of a
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bracket 71 attached to the valve fitting 54

| and' carries the armature %2 of an electro-

magnet or relay 73. The lever 69 also con- .

stitutes the movable member of a circuit con-
troller, and cobperates with the stationary
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member 74 ‘thereof, see Figs. 1 and 6, said
circuit controller governing the circuit of
the electric motor. ¢, see Fig. 2. |
When the electromagnet 73 is energized,
the lever 69 is moved to open the valve 67
and also to close the circuit of the motor ¢.
The electromagnet 73 is in turn controlled
by a thermostatic cireuit controller, located
in the refrigerating chamber 75 of an ice
chest or refrigerator 76 of any suitable or
usual construction. The thermostatic' cir-
cuit controller may and. preferably will be

~ made as herein shown, see Figs. 1 and 5, and

15

20

consists of a tube 80 preferably of glass, ter-
minating at its ends in closed bulbs 81, 82,
said tube being suitably pivoted as by means
of a cross bar 83 having knife edges at its
ends which rest on the walls of circular
openings 84 in metal uprights 85 erected
upon a base plate 86. The tube 80 is filled
with liquid 87, preferably mercury, and the
pivot bar 83 has attached to it a metal arm

. 88, which' constitutes the movable member
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of a circuit controller, the codperating mem-
ber of which is shown as a metal plate 89,
supported by a block 90 of insulating mate-
rial which is secured. to the metal base plate
86. The larger bulb 81 is designed to'be

filled with a hquid sensitive to heat, such as.

ether, methyl alcohol, or the like, while the
bulb 82 is filled with a fluid such as air which

'is compressible. The liquid in the bulb 81

responds to slight changes in temperature,
and when heated it expands in the bulb and
forces the mercury 87 through the tube 80
into the bulb 82, thereby compressing the
fluid therein and adding weight to this end
of the tube, which descends and brings the
member 88 of the circuit controller into con-
tact with the member 89, thereby closing the
circuit of the electromagnet 73. As soon
as the temperature is lowered, the liquid in
the bulb 81 contracts and the mercury runs
back into the bulb 81 from the bulb 82, and
the tube turns on ‘its pivot and opens the
switch or circuit controller. , E
The thermostastic circuit controller is lo-
cated in the refrigerating chamber 75, and
Iay be inclosed in a suitable protective cas-
ing (not-shown). . The electromagnet - 73
and the circuit controller for the motor ¢

- may be inclosed in a suitable casing 91. The
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thermostatic circuit controller is provided -

with means for regulating the temperature
at which the circuit of the electromagnet or

relay 78 should be closed and opened, herein |

shown as an adjustable ‘weight in the form
of a collar 92, which is free to be moved lon-
gitudinally on the tube 80. The electric cir-
cuits for the motor ¢ and the relay or elec-

tromagnet 73 are represented in diagram

in Fig. 2, and by reference thereto, it will
be seen that the relay 73 is in series with the
thermostatic circuit controller and is cop.-
nected with the line wires 93, 94 in a man-

Tefrigerant thus produced

ner well understood, whereas the ‘electric
motor ¢ and its controlling switch 69, 74
are in series and connected by a separate cir-
cuit with the line wires 93, 94. -

* By reference to Figs. 1,3,4 and 7, it will
be observed, that the. expansion coil ¢ is
affixed to the casing e, which also supports
the rotary pump & and the electric motor ¢,
so that the apparatus is a unit and can be
handled and shipped as such, ready to be

affixed to the refrigerator or ice chest 76, -
- which need only have a slot cut in- one of its
passage into it of the expan- -

walls for the

70

75

sion coil, after which the casing can be se- -

cured to the refrigerator by screws or bolts
93 passed through lugs 96 on the casing e..

After the apparatus has been secured to the
refrigerator, the slot through which the ex-
pansion coil is passed, may be closed in any
suitable manner. The condenser d is then
connected with the valve fitting 54 in the
box 91 containing the relay 73, and the ther-
mostatic circuit controller 80 is located in
the refrigerating chamber, and the proper
electrical connections made. :

By reference to Fig. 7, it will be seen
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that the rotary pump is submerged in lu- -

bricant and as a result, the pump is properly
lubricated to run indefinitely, and pro-
vision is made for the Passage of the lubri-
cant into the interior of the pump. To re-
strict agitation of the lubricating oil in the
casing ¢ the pump shaft 16 is inclosed by
a sleeve 99 fitted over one of the bearing
hubs 100 and extended to the cover plate f.

The stuffing box 17 contains a packing of
Peruvian raw hide 101 or other suitable
material capable of withstanding the action
of the glycerin or other oil.

A sufficient quantity of liquid refriger-
ant is added to the casing through the air
cock 102 of the valve fitting 35, to bring the
refrigerant up to the level of. the line 46,

In operation, the needle valve 36 is ad-

justed to uncover sufficient of.the port 87
to supply the proper amount of liquid re-
frigerant. to the expansion coil, to obtain
the desired degree of cold in ‘the refriger-
ating chamber 75, which is produced by the
evaporation of the liquid refrigerant into
gaseous form, which is
expansion coil ¢ by the rotary pump & and
discharged into the casing e through the
outlet pipe 24 for the rotary pump. The
gas discharged by. the rotary pump is
liquefied by the condenser, and the liquid

body or layer of refrigerant which floats on
the body of glycerin or other oil.

After the needle valve 36 has been once
adjusted to supply the proper amount of

liquid refrigerant to the expansion coil nec-:

essary or desired to obtain a given pres-
sure-1n the expansion coil, and thereby ob-

tain the desired temperature in the re-

drawn through the

_drops onto the
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_the suction side of said pump.
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frigerating ‘chamber, said valve needs no
further attention, for the gaseous pressure
in the expansion coil or chamber auto-
matically regulates the supply of liquid re-
frigerant into the expansion chamber,
owing to a substantially constant pressure
being maintained by the rotary pump. on
a Te-

sult, adjustments of the expansion or needle |

valve by hand or mechanically after the
apparatus has been started in operation, so
as to regulate the supply
to the expansion coil to meet the changes of
temperature in the condenser, are avoided.

By means of the rotary pump, which ex-:

erts a continuous or substantially . continu-
ous pull on the gases'in one direction in the
expansion chamber, a substantially constant
presure in the expansion chamber and on the
siction side of the pump is obtained. ’

The rotary pump is especially adapted for
‘handling refrigerants which yield sub-
stantially large volumes of gas at relatively
low pressures, such for instance as ether,
rhigolene, cymogene, carbon bisulfid, carbon
tetrachlorid, acetone, sulfur dioxid, methyl
ether and. the lile, and as a rotary pump of
small size is capable of ‘handling a large
volume of gas, said i

of small size suitable for use in households,
which plant can be made small and compact,
inexpensive in cost, installation and main-
tenance, and highly efficient in service, as
the desired refrigeration can be produced
at 2 minimum expense and with a plant of

_minimum size, inasmuch as the refrigerat-

40
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- pump with the condenser

. body

© 60

65

ing capacity of the refrigerating plant is
inoreased materially by the use of the rotary
pump.
Furthermore by means of the rotary puimp
a practically valveless system or plant 1s
obtained, as the supply of liquid refrigerant
to the expansion chamber or coil is automati-
cally regulated by the gas pressure in said
chamber coil, which pressure is maintained
substantially constant by the rotary pump.
In the present instance, the internal heat
generated by the rotary pump is taken care
of by connecting the casing ¢ containing the
d, whereby the
condensing fluid is circulated around the
of Iubricant within the casing. In
other words, the casing ¢ forms part of the
condenser in the apparatus herein shown,
and also forms a cooling jacket for the
rotary pump.- - __—
“Assume that the apparatus has been ap-

plied to a_refrigerator or jce chest as repre- -

sented in Fig. 1, and that the weight 92 has
been adjusted on the tube 80 to maintain
the circuit of the relay 73 open when the
temperature of the _refrigerating chamber

reaches a predetermined point, say for in-
stance 36° F. In this case, the motor 1s cut

of liquid refrigerant

A pump is especially ap-
plicable for use in refrigerating apparatus

-yotary pump
gasecus form mixed with lubricant, and the

_the casing ¢ and 1In

1,046,588

out of circuit and the rotary pump is’
stopped and the flow of water through the

‘condenser is interrupted. 'The parts re-

main in this condition until the temperature
of the refrigerating chamber 75 has risen
to a predetermined point say 38°, whereupon
the thermostat operates as above described

70

to close the circuit of the relay 73, which is-

energized and moves the lever 69 to open the
valve 67 and to close the circuit of the motor
¢, which latter starts up ‘and drives the
rotor of the pump 0. The ‘rotary_ pump.

75

ostablishes a circulation of the refrigerant -

by drawing the refrigerant in gaseous form
from the expansion coil @ and discharging
it into the casing ¢, where it comes in contact
with the condenser d and the walls of the’
casing and-is condensed into liquid form
which descends:in the casing and accumu-
Jates on the body of oil, when the refrig-
erant used is lighter than -oil, as-in the

_present case, 1 which: rhigolene is supposed

to be used. The liquid
through the pipe 41 into the fitting 85 and
through the port 37 into the expansion coil
or chamber ¢ and expands theréin into gas-
ecus form, thereby producing ¢old in the re-
frigerating chamber 75.. The rotary pump
handles a large volume of refrigerant and

continues to draw it from the expansion coil

and discharge it into the casing ¢, from
which it flows again into the i

rhigolene passes

80
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95

expansion coil. - -

A circulation of a relatively large volume

of refrigerant is thus maintaine
temperature of the refrigerating chamber
has been lowered to the predetermined point,
namely 36° in the supposed instance, where-
upon the thermostat operates to open the
cirenit of the relay 73, Which 1s deénergized
and allows the spring 8 to close the valve

67 and through the valve stem 70 to move

the lever 69 and open the circuit of the
motor ¢, which stops and with it stops the
rotary pump, thereby interrupting the cir-
culation of the refrigerant until the temper-
ature of the refrigerating chamber has again
risen sufficiently to cause the thermostat to
again close the civeuit of the relay 78. The
discharges the refrigerant in

Iatter being materially heavier than the re-
frigerant 'and not miscible therewith readily
separates therefrom and descends in the cas-
ing e. ' - o
By reason of the fact that the circulation

4 until the

100
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120

of the refrigerating fluid is effected by -

means « f a rotary punp, the pressures in
the expansion chamber
or coil a are very quickly equalized after
the pump is stopped, due to the fact that
the rotary pump when jnactive is not re-

125

quired to be fluid-tight, but affords oppor- ’.

tunity for this equalization of the pressures,
thus dispensing with the uge-of any me-
chanical means for equalizing the pressure.
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The expansion coil herein shown is ar-

ranged so that in case any lubricant should
pass into it through the inlet pipe 41, it

‘would gravitate to the lower portion of the

expansion coil, which is on a level, ‘and
would be earried with the.gases back.to the
rotary pump and be discharged thereby into
the casing, thus keeping the expansion coils
free or substantially free from lubricant,
and preventing the ‘accumulation of lubri.

- cant 1n the expansion coil .and consequently

15
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35

. ture changes,
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maintaining the latter in its most effective
condition. ' )

The Iubricant envelops the pump shaft 16
and thereby seals the casing against the
escape of the refrigerant, _consequently the
system is hermetically sealed to the escape
of the refrigerant. ‘

In the present instance, I have described
the refrigerant as lighter than oil, but it is
not desired to limit the invention in this
respect as a refrigerant heavier than oil can
be used by extending the inlet pipe 41 down
toward the bottom of the casing ¢ so as to
be covered by the body of refrigerant in

- said casing below the body of oil.” So also

I have shown the invention as embodied in
an apparatus which is especially designed
to be' of small size and used with the re-
frigerator used in households, but it is not

"desired to limit the invention in this respect

as the apparatus can be readily enlarged or
modified to enable it to
refrigerators, as for instance in provision
and like stores. I prefer to use the ther-
Diostatic circuit controller herein shown as
the same is extremely sensitive to tempera-
aid as it can be used in other
relations than that herein shown, it is not
herein claimed broadly, but will be made the
subject matter of another application.

Claims: ,

1. In a refrigerating apparatus, in combi-
nation, a refrigerator, an expansion cham-
ber for a refrigerating medium located in

-said refrigerator, a casing located outside of

a rotary pump located in

said refrigerator, :
having 1ts inlet pipe con-

said casing and

‘nected with the outlet end of said expansion

chamber, and having its outlet pipe dis-
charging into said casing, a valve fitting
having an inlet passage in open communi-

- cation” with said casing to receive liquid

b5

60

.refrigerant therefrom and .an outlet

as-
sage connected with the inlet end of sai ex-
pansion chamber, a valve in said fitting, an
electric motor supported 'by said casing on

the outside thereof and having its armature

shaft connected with' the rotary pump to
drive the same, a condenser located in said

- casing, a valve controlling the flow of con-

densing fluid through 'said_condenser, an
electromagnet controlling said valve, a cir-

“cuit controller for the motor ‘governed by

65

said electromagnet, and a thermostatic cir.

be used with Iarger |

cuit controller located in said refrigerator
and controlling the operation of said elec-
tromagnet, substantially as described.

2. In a refrigerating apparatus, in combi-
nation, a casing for containing a liquid re-
frigerant and .2 fluid lubricant, a rotary
pump located in said casing and having ifs
shaft extended outside thereof, an electric
motor connected with said shaft to drive
said pump, and an expansion chamber for
the refrigerant located outside of said cas-
Ing and. supported thereby and having its
inlet end in open communication with said
casing and its outlet end connected with the
suction side of said rotary pump, substan-
tially as described. - -

3. In a refrigerating apparatus, in combi-’
nation, a casing provided with an opening'’
in one of its side walls, a cover for said
opening having a shelf extended from one

70

75

80

85

side thereof into said casing and having a

second shelf. extended outwardly from said
casing, a rotary pump supported by the
shelf within said casing, a motor supported
by the shelf outside of said casing, and
means for connecting the said motor with
the shaft of said rotary pump, and an ex-
pansion chamber locafed outside of said
casing and having a fluid inlet communicat-
ing with the casing and an outlet connected
with the suction side of said rotary pump,
substantially as described.

4. In a refrigerating apparatus, a casing,
a rotary pump located therein, an electric
motor located outside of said casing and
connected with the said rotary pump to
drive the same, and an expansion chamber
located outside of the casing and supported
thereby and having its outlet end connected
with the suction side of said rotary pump,
substantially as described. '

90

95

100

105

5, In a refrigerating apparatus, in combi-

nation, a casing for containing a body of
fluid lubricant, a.rotary pump located in
said casing and immersed in said lubricant,
said rotary pump having a fluid inlet and a
fluid outlet and an expansion chamber con--
nected with the fluid inlet for said rotary
pump, and having a fluid inlet in communj-
cation with said casing,
scribed. . .

6. In a refrigerating apparatus, in combi-
nation, an 'expansion chamber provided
with a relatively small inlet for liquid re-
frigerant and a relatively large outlet for
gaseous refrigerant, a casing for -contain-
ing a body of fluid lubricant and a body of
liquid refrigerant, a pipe connected with
the inlet end of the expansion chamber and
extended into said casing to supply liquid.
refrigerant to said expansion chamber, a
rotary pump in said casing having its suc-
tion inlet connected with the outlet end of
said expansion chamber, and having its out-
let pipe discharging into said casing and a

substantially as de- .
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condenser for the gaseous refrigerant dis-
charged by said rotary pump, substantially
as described.

7. Tn a refrigerating apparatus, in com-
Dbination, a casing for containing a fluid lu-
bricant and a liquid refrigerant, an expan-
sion chamber located outside of ‘said casing
and provided with a relatively small inlet

~ pipe extended into the casing to receive
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“ing, and ‘an inlet pipe for

liquid refrigerant therefrom and having a
relatively large- outlet for gaseous refrig-
erant extended into said casing, a rotary
pump supported in said casing, and having
its suction inlet connected with the outlet
for the expansion chambet, and having its
outlet pipe in open communication with said
casing, and a condenser located in said cas-
ing, substantially as described.

8 In a refrigerating apparatus,
bination, i
bricant and a liquid refrigerant, a con-
denser in said casing, an expansion cham-
ber, a rotary pump having its inlet connect-
ed with the outlet of said expansion- cham-
ber and its outlet discharging into said cas-
said expansion
with said casing

in com-

chamber communicating

to receive fluid refrigerant from said casing,

substantially as described. ,

9. Ina refrigerating apparatus, in combi-
nation, an expansion chamber having an
inlet for liquid refrigerant, and an outlet
for gaseous refrigerant, a rotary punp hav-
ing its suction inlet connected with the out-
let. for the expansion chamber, and a casing

for connecting the outlet for said pump with-
the inlet for said expansion chamber to es-

tablish a circulation of refrigerant through
said expansion chamber, substantially as
described.

'10. In a refrigerating apparatus,
bination, a stationary expansion chamber,

a- refrigerating chamber in which said ex-.

pansion chamber is located, a stationary cas-
ing attached to said refrigerating chamber
and a rotary pump loce 21 in said stationary

casing and provided with a suction inlet

. connected with the outlet end of said ex-
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-gion chamber.

pansion chamber, and having its. outlet in
communication with said expansion cham-
ber, substantially as described.

11.Ina refrigerating apparatus, in com-
bination, an expansion chamber having 2
fluid inlet and a fluid outlef, a rotary pump
having its inlet connected with the outlet of
said expansion chamber and proyided with
a fiuid outlet, means for containing a body
of liquid lubricant so as to surround the
shaft of said rotary pump and seal the pump
against the escape of re igerant along said
shaft, and means for connecting the outlet
of sald pump with the inlet for said expan-

12. In a refrigerating ﬂpparatus, in com-

bination, a casing, a rotary pump

with

a casing for containing 2 fluid lu-.

in com-’

located
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in said casing and provided with an inlet
pipe extended outside of said-casing, and

casing, an expansion chamber located out-
side of said casing and provided with an in-
let pipe extended into said casing, substan-
tially as described. . ‘

13, In a refrigerating apparatus, in -com-
bination, a casing, a rotary pump
said casing and provided with an inlet pipe
extended cutside of said casing and with an

outlet pipe discharging into said casing, an
expansion_chamber located outside of said
casing and provided with an inlet pipe ex-
tended into said casing, and a condenser
located in said casing, substantially as de-
seribed. . : .

14. In a refrigerating apparatus, in com-
bination, a casing for containing a body of
fluid lubricant and a body of liquid. refrig-
erant, a rotary pump located in said cas-
ing and having its shaft extended through
a wall of the casing to the ‘outside thereof
and surrounded by said fluid lubricant to

- seal the casing against the escape of the re-

sud shaft to the outside of
and an expansion chamber hav-
inlet communicating with the
to be supplied with liquid re-

frigerant along
said casimg,
ing a fluid

said casing

frigerant therefrom and having a fluid out- .

let connected with the inlet of said pump.

15. In a refrigerating apparatus, in com-
binaticn. a’ casing, a rotary pump located
therein, an expaunsion chamber lecated out-
side of the casing and supported thereby
and having its cutlet end connected with the
suction side of the said rotary pump, and
means to rotate said pump. .

16. In
bination, a casing provided with an opening
in one of its walls, a cover for said opening
having a shelf extended from one side there-
of into said casing, a rotary pump support-
ed by said shelf within the said casing and
having its shaft extended through said cover
to the outside of said casing, means to rotate
said shaft and an expansion chamber located
outside of said casing and having a fluid in-
let communicating with the casing and an
outlet connected with the suction side of said
rotary pump, substantially as described.

17. In a refrigerating apparatus, in com-
bination, an expansion chamber having an
inlet for liquid refrigerant and an outlet
for gaseous refrigerant, a rotary pump hav-
ing its suction inlet connected with the out-
let for the expansion chamber, and a sub-
stantially fluid-tight casing into which the
fluid outlet for the rotary pump discharges
and with which the fluid inlet for
pansion chamber is'in open communication,
whereby the pressure between said expansion
chamber and said casing may be automati-
cally equalized’ when said pump is stopped.

18, In a refrigerating apparatus, in com-

the ex-

an outlet pipe discharging into said-
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-let connected with the inlet
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bination, a casing, 8 rotary pump-located in
said casing and immersed in a body of fluid'

lubricant, an expansion chamber located out-
side of said casing and having its fluid out-
for said rotary
pump, and its fluid inlet in communication
with said casing, a condenser, and a water
Jacket for said.casing connected with said
condenser, substantially as desé¥ibed.
19.-In a refrigerating apparatus, in com-
bination, a substantially fuid-tight casing,
an expansion chamber located outside of
said casing and having an inlet for liquid
refrigerant in open communication with
said casing, and a rotary . pump located in
said casing and having its inlet connected
with the outlet for said expansion chamber
and its outlet in opencommunication with
said casing, for the purpose specified. '
20. In a refrigerating apparatus, in com-
bination, an expansion chamber, a rotary
pump having its inlet connected with the
outlet for said expansion chamber, and a
substantially fluid-tight casing in open com-
munication with the inlet for the said ex-

pansion chamber and with the outlet for

said rotary pump, and-a condenser located
in said casing, for the purpose specified.
21. In a refrigerating apparatus, in com-
bination, a substantially fluid-tight -casing,
an expansion chamber located outside of

~said casing, and a rotary pump located in

having its inlet port con-

said casing and
outlet for said expansion

nected with . the

chamber and its

tion with the said casing, said expansion

chamber having i

with said casing, for the purpose specified.
22. In a refrigerating a paratus, in com-

bination, a substantially uid-tight casing,

an expansion chamber located outside of said.

casing, a rotary pump located in said casing
and having its inlet port connected with the
outlet for said expansion chamber and its
inlet in
casing, sald expansion chamber having its
inlet in communication with said casing, and
a condenser located in said casing, suﬁstan-
tially as described. -

23. In a refrigerating apparatus, in com-
bination, an expansion chamber provided
with a fluid inlet and a gaseous outlet, the
latter being located below the said inlet to

.the out

outlet in open communica- .

its inlet in communication.

open communication with the said:

4

sion chamber from the inlet to the outlet, a
ump having its inlet connected with
et for the expansion chamber and
having its outlet discharging at a level above
the inlet to the expansion chamber, and a
casing’ for containing liquid refrigerant be-
low the level of the inlet for the expansion
chamber and connected therewith and with
which casing the cutlet for the rotary pump
communicates, for the purpose specified.
24. In a refrigerating apparatus, in com-
bination, an expansion chamber, a rotary

| allow fluid to fgra,vitai:e.through the expan-

rotary

pump, means for connecting the inlet of said
pump with said expansion chamber for the.

gravitation of liquid from_said expansion
chamber to ‘said pump, a supply chamber
for liquid refrigerant located below the
liquid inlet for said expansion chamber and
communicating therewith, and with which
the outlet for said rotary pump is in com-
munication, for the purpose specified.

25." In a refrigerating apparatus, in com-
bination, a casing for containing a body of
fluid lubricant and a liquid refrigerant, an
expansion chamber connected with said cas-
ing to receive liquid refrigerant therefrom,
and a rotary pump located in said casing
and having its inlet communicating with the
outlet for the expansion chamber and its out-
let communicating with said casing, said
rotary pump being protected from contact

with the liquid refrigerant by the. body of

fluid lubricant.

26. In a refrigerating a paratus, in com-
bination, an expansion chamber provided
with a fluid inlet and a gaseous outlet, the
latter being located below the said inlet to
allow fluid to gravitate through the expan-
sion chamber from the inlet to the outlet.
a rotary pump having its inlet connected

with the outlet for the expansion chamber,,

a casing for containin lLiquid ' refrigerant
with which the outlet gor the rotary pump
communicates and with which communicates-
the inlet for the expansion chamber.

In testimony whereof, I have signed my
name to this specification in the presence of

two subscribing witnesses. »
CYRUS H. HAPGOOD.
Witnesses : : '

Jas. H. CrurcHIL,
. Mureny.
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