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To all whom it mwy CONCer.:

Be it known that I, CLYDE J. COLEMAN, a
citizen of. the United States of America, and

a resident of Chicago, in the county of Cook

5 and State of Illinois, have invented certain
- new and useful Improvements in Refrigera-

tion Systems, of which the fellowmﬂ' i8 a speci- |

fieation.
The present invention relates to that type
10 of refrigerant apparatus-in which positive
means are employed to withdraw the expand-
ed refrigerant medium from the cooling-cham-
ber of the system and forcing such expanded

medium in a direct manner 1nt0 the storage-

15 chamber in a substantlally continuous and

automatic manner, an example of which sys-

tem 1s shown in my former application for
Letters Patent, Serial No. 730 007, filed Sep-
tember 9, 1899.

20 The obJeet of the presenb 1mprovement i8

to provide a simple, durable, and efficient ar-

rangement and construction of the compres-
sion apparatus of the system, with which the
refrigerant medium is transferred from  the
25 cooling to the storage chamber for continued
reuse in effecting a eentmued cooling opera-
tion of the system and in'which a liguid seal
is employed between the expansion and stor-
age or condensing sides of the system to de-
3o termine the degree of compression within
such storage-chamber, as will hereinafter
more fully appear, and be more partwularly
pointed out in the claims. |
The accompanying drawing is a vertical
35 sectional elevation, partly diagrammatie, of
- arefrigeration eyetem and apparatusembody-
ing the present invention.
Referring to the drawing, 1 represents the
storage or eondensmﬂ' coll or chamber; 2, the

40 expansion-valve; 3, the expansion or coohnn'

coil or chamber, in Whleh the refrigerant me-

dium is expanded to effect the cooling opera-
tion of the system, and 4 the compression ap-
| paratus, by raeans of which the expanded re-

45 frigerant medium is drawn from the cooling-

chamber 3 and forced or compressed into the

storage-chamber 1, from whence it is again
expanded within the cooling-chamber in a

closed and continuous cycle of operations and

50 in an automabmally—eentrellable manner, as
hereinafter set forth.

The above deacmbed members of a refrig-
aration system and apparatus are in a broad

| sense usual to the -present type of such sys-

tems and may be of any usual and approved 55
counstruction and connected together in any

usual manner.

In the accompanying drawing 1lluStratwe
of the arrangement of the present invention,
the outlet end of the compression apparatus 6o

4 18 connected by pipe connection 5 with the

storage-chamber 1, such pipe connection be-
ing provided with a check-valve 6 to prevent
a return flow of the refrigerant medium from
the storage-chamber. The storage-chamber 65
1 is in turn connected to eeolmg-ehamber 3
by a:pipe connection 7, in which is arranged

‘the. expanswn -valve 2, aud the cooling-cham-
“ber is in turn connected with the 1111et end of
the compresswn apparatue by a return-pipe 7o
connection 8.

The presentimprovement in the above-de-

-.'_scrlbed type of refrigeration apparatus in-
‘volves; broadly, the combmatlon of a me-
-chameally -operated reciprocating pump pro- 75

vided with-a liquid seal or column interme-
diate of the piston and piston-cylinder there-
of and arranged intermediate of the storage
and cooling. mdee of the system and means
connected with the -ecooling-chamber for au- 8o
tomatically controlling the operatlon of such
pumping apparatus.

In the apparatus illustrated in the drawing

‘the pumping or compressing apparatus, by

which the expanded and attenuated refrig- 8s
erant mediuam as it comes from the cooling-
chamber is forced into the storage- ehamber
in the state of condensation or compression
for reuse in effecting a subsequent cooling:
operation of the system,will comprise the fol-

le
lowing construction of parts: 9 is a station-

l ary ﬁllmg member or plunger, centrally ar-

ranged with relation to an outer cylindrical

‘casing 10, the two consftituting the stationary

cylinder- pertlon of the pump. 11 is an an-
nular chamber between the parts & and 10
and adapted to contain a quantity of sealing
liquid, usually mercury. 12 is an inverted-

95

bell-shaped plunger fitting the annular cham-
ber 11 and constituting the movable piston
of the pumping or compressing apparatus.
, 13 is the power-shaft, having crank -pin and
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pitman orotherlikeoperative connection with
the pisten or plunger 12 to impart positive
vertical reciprocation thereto. 14isthe elec-

tric motor, the armature-shaft of which has

operative eonnection in any usual manner
with the power-shaft 13.

~ piston 12, such passage being controlled by

().

an inwardly-opening check orinlet valve 16, |
and 17 is an outlet port or passage from the

“interior or chamber of the piston 12, such

- passage being controlled by an outwardly- |
~opening or outlet valve 18, The outlet-port

17 communicates with the storage-chamber

22

 the refrigerant medinum on the compression

30

through pipe conneection 5, while the inlet- |
port 15 communicates with the cooling-cham-

ber by pipe connection 8.

In the described construction, the body of
sealing fluid, usually mercury, in the annu-

lar chamber 11 of the pumping apparatus,

the vertical height of which will determine.

the degree of compression maintained apon

side of the system, in that with a continued
operation of the pumping apparatus, the lig-
uid seal will be gradually displaced to the
outside of the piston 12, as shown, to main-
tain differential columns at the respective
sides of the skirt of such piston. . .
In the present system the differential fluid

columns just described are adapted to main-

 tain a continued pressure upon the storage

35

40

45

50

55

60

side of the system during the periods at
which the compression apparatus is dormant.

19 is a thermostat located within the infiu-
ence of the cooling coil or chamber 3 and
adapted to open or close the electromotive
circuit of the electric motor 14, by which the
pumping apparatus of thesystem is propelled,
in accordance with the varying conditions ex-
isting in the cooling or expansion side of the
system.

Another part of the present invention in-
volves the formation of the piston-chamber
with asecondaryannular chamber1l’, formed
by the eylindrical wall 10 and a secondary
outer wall 10', and the formation of the pis-
ton 12 with a secondary skirt 12'; fitting the
secondary annular chamber 11', as shown.
With this construction a duplex column of
the sealing fluid is attained with a compara-
tively small height of the pumping appara-
tus, and accordingly the necessity of making
such pumping apparatus of an excessive

height can be avoided by such construction

and arrangement of parts.

Having thus fully deseribed my said inven-
tion, what I claim as new, and desire to se-
cure by Letters Patent, is—

1. In an automatic system of refrigeration,
the combination with the storage-chamber
and the cooling-chamber, of a reciprocating
compression apparatus-arranged intermedi-
ate of such chambers, and a vertical liquia
seal between the piston and piston-chamber
of the compression apparatus constituting a

) 15 is the inlet port
or passage to the interior or chamber of the
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| in pressure between the cooling and storage

chambers of the system and adapted to main-

‘tain a continued pressure uopon the storage

side of the system during a dormant condi-

‘tion of the compression apparatus, substan-

tially as set forth. o o
2, Inanautomatic system of refrigeration,

‘the combination with the storage-chamber

0

75

and the cooling-chamber, of a reciprocating

compression apparatus arranged intermedi-
ate of such chambers, a vertical liquid seal

between the piston and piston-chamber of the -

compression apparatus constituting a fluid

8o
“column which determines the difference in

pressure between 'the cooling and storage
chambers of the system and adapted to main-

tain a continued pressure upon the storage

side of the system during a dormant condi--
tion of the compression apparatus, and means

connected with the cooling-chamber for auto-

matieally controlling such compression appa-

ratus, subsiantially as set forth. | -

3. In an automatic system of refrigeration,
the combination with the storage-chamber

“and the cooling-chamber, of a reciprocating

a piston having a series of skirts and a pis-

ton-cylinder having a series of annular cham-

bers filled with a sealing liquid and adapted
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to receive the skirts of the piston, to consti- .

tute a fluid eolumn which determines the dif-
ference in pressure between the cooling and
storage chambers of the system and adapted

to maintain a continued pressure upon the
storage side of the system during a dormant
condition of the compression apparatus, sub-
stantially as set forth. -

4. In an automatic system of refrigeration,
the combination with the storage-chamber
and the cooling-chamber, of a reciprocating
compression apparatus, the same comprising
a piston having a series of skirts and a pis-
ton-cylinder having a series of annular cham-
bers filled with a sealing liquid and adapted
to receive the skirts of the piston, to consti-
tute a fluid column which determines the dif-
ference in pressure between the cooling and
the storage chambers of the system and
adapted to maintain a continued pressure
upon the storage side of the system during a
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dormant condition of the compression appa- .

ratus, and means connected with the cooling-
chamber for automatically controlling the
compression apparatus, substantially as set
forth. |
5. In an automatic system of refrigeration,
the combination with the storage-chamber
and the cooling-chamber, of a motor, a recip-
rocating pumping apparatus arranged inter-
mediate of such chambers, and a vertical
liquid seal between the piston and piston-
chamber of the pumping apparatus constitut-
ing a fluid column which determines the dif-
ference in pressure between the cooling and
storage chambers of the system and adapted
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to maintain a continued pressure upon the

fluid eolumn which determines the difference | storage side of the system during a dormant
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condition of the compression apparatus, sub- | tain a continued pressure upon the.storage
stantially as set forth. | side of the system during a dormant condi-

6. In an automatic system of refrigeration, | tion of the compression apparatus, and means 1s
the combination with the storage-chamber | connected with the cooling-chamber for auto-

5 and the cooling-chamber, of a motor, a recip- | matically controlling the motor of the pump-
rocating pumping apparatus arranged inter-. ing apparatus, substantially as set forth.
mediate of such chambers, a vertical liquid ! Signed by me at New York,N. Y., this 16th-
seal between the piston and piston-chamber | day of January, 1900.

of the pumping apparatus constituting a fluid CLYDE J. COLEMAN. -
10 column which determines the difference in Witnesses: |

‘pressure between the cooling and storage| ROBERT BURNS,

chambers of the system and adapted to main- | M. H. HOLMES.
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