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1o all whem it may COnCern:

Be it l{nown that 1, OLYDE J. OOLEMAN a

citizen of the United Sta,tes of America, a,ncl

a resident of Chicago, in the county of (Jook
and State of Illmms have invented certain

new and useful Improvements in Refrigeration
Systems, of which the following is a specifi-

| C&thIl
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This mventlon relates Lo automatm refrig-
eratmn systems and apparatus, and more par-

ticularly to the type of the same which con- |

stitutes the subject-matter of my prior appli-

cation for Letters Patent, Serial No. 7 33,689,

filed October 19, 1899, and in which the posi- | medium into the storage-chamber in connec-

tive transfer of the refrlo'era,nt medium from

| the coohno'—ehamber to the storage-chamber
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1S effected in an autometmally controllable
manner.

The object of the present 1mpr0vement 1s to
provide a simple and efficient apparatus in
which the various operations of the system
are performed in succeeding cycles and are

automatically controlled in order to maintain

a predetermined degree of temperature in the
cooling-chamber, as will hereinafter more fully
appear, and be more partwul&rly pomted out
1n the claims. |

The accompanying drawm 1llustratlve of
the present invention, is an elevetlon in section
of a refrigeration e,ppa,ra,tus, illustrating a
preferred form of the present improvements.

Referring to the drawing, 1 represents the
storage- chamber 2, the cooling-chamber: 8,

 the expensmn-—velve and 4 the compression

35

apparatus by means. of which the expanded |

refrigerant medium igdrawn from the cooling-

N cha,mber and forced into the storage- chember

40

- In the construction shown the outlet end of
the compression apparatus 1s connected to the
storage-chamber 1 by a pipe connection 5, pro-

,_ vided with a check-valve 6 to prevent a return
~ flow of the refri gerant medium from euch stor-
. age-chamber. ~ =

45

The storage- ehamber 1 1s connected to the

coolmw—chember 2 by a pipe connection 7, in |

which is arranged the expansion-valve 3, here-
tofere descrlbed and the eoolmﬂ‘—eha,mber 18

-111 tmn conneeted mth the 1n1et or suetlen

| end of the compressmn apparatus 4 by the re-

turn-pipe connection 8, as shown.
Thesystemand apperatue hereinshown may
involve either the use of the same fluid me-
dium in ecommon in both the cooling or re-
frigeration portion and in the thermal pres-

sure-generating portion of the apparatus or.

the use of seperate fluid medium best ada,pted
to each particular use.

One portion of the present invention in-
volves the use of a jet pump or injector for
-exhausting the expanded refrigerant medium

from the cooling-chamber and forcing such
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tion with a thermally-eetuated generator a,n(l_a-'

Tecting

a secondary jet pump or injector for e

a constant circulation of the denser interme-

diate fluid, preferably mercury, that actuates

transter the refrigerant medium from the cool-
Ing to the storage chamber of the system.

Tn the construetlon shown 9 1s a jet pump
or injector recelving its supply of the denser
intermediate a,etuating fluid, usually mercury,

from an elevated tank 10, the inlet or suction

end of such injector being connected by pipe

connection 8, as. heretofere described, with

the coolin U'-chem ber 2 of the system and ad apt-

ed to draw or exhaust the expanded refrigerant
medium therefrom..

11 is a closed tank or reee1V1n0’-cha,mber

into which the eduction-pipe 12 of the 1n-

jector 9 discharges the motive: llqmd leaving
the refrigerant medium in the upper portlon

of such ehamber, trom which it passes through

plpe connection 5, heretofore described, into
the condensing or storao'e chamber 2 £6r reuse
n the process of 1efr10'eret10n |

the main Jet pump or injector to positively
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13 18 an eleetromeo’netw controllmﬁ'—valve |

in the motive -fluid supply to the main in-
Jector 9, and 14 is a thermostat located within

the mﬂuence of the cooling-chamber 2 and
adapted to open or close the eleetromotwe clr-

cuit of the operating- electromagnet of the

valve 13 to regulate the operation or speed of
the said injector in accordance with the vary-
ing conditions existing in the cooling-cham-
ber 2 of the system.
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15 isa thermal pressure-generator provided

with a gaseous-fuel-supply pipe and burner
16, the supply of fuel-gas thereto being regu-
lated and- controlled bV an electromegnetlc
controllmﬂ‘—velve 17 and a thermostat 18, lo-
cated ‘W]thll’l the influence of the thermal gen-

erator 15 and adapted to open or close the
electromotive circuit of the operating-electro-
magnet of the valve 17 to regulate the supply |

of tuel—was in accordance with the variation
of temperature within the generator.

- 19i1san auxiliary jet pump or injector re-
ceiving 1ts supply of actuating gaseous pres-
sure from the thermal generator 15 through

pipe connection 20. The inlet or suction end |

~of such injector is connected with the lower

end of the receiving tank or chamber 11 and

~1s adapted to force “the motive Auid of the
“main injector 9 from the lower tank 11,

20

through pipe connection 21, into the eleveted-
supplv-tank 10. In the conetruetlon shown |

~ the motive gaseous pressure fluid collects in

:30

35

40

the upper end of the chamber 10, from whence
it is returned in an automatic manner into the

‘thermal generatmw-chember 15 by the fol—-

lowmg means:

22 is a pumping-engine of any suitable and
well-known type arranged within one of the
closed tanks forming pa,rt of the system, and
preferably the lower receiving-tank 11.

23 1s a pipe connecting the engine with the
elevated supply-ehamber 10 and adapted to

conduct a supply of the denser intermediate

fluid medium from said tank to the pumping-
engine to operate or drive the same.

24 is a pipe connection between the ele-

vated tank 10 and the inlet portion of the
pumping-engine and adapted to introduce
into such pumping-engine a supply of the
condensed motive fluid collected in the upper
part of the chamber 10, as heretofore de-
scrlbed

25 1s a pipe connection between the outlet
or discharge end of the pumping-engine and
the thermal generator 15 and adapted to con-
vey the aforesaid motive fluid from such
pumping - engine 22 back into the thermal
generator 15. |

26 is a check-valve in the pipe connection
25 to prevent a backflow from the thermal
generator into the pumping-engine 22. This
portion of the present invention involves,
broadly, the operation of the pumping-engine

- 92 through the agency of the thermal pres-
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sure fluid and preferably through the instru-
mentality of the intermediate motive-fluid or
mercury supply that actuates the main com-
pression-injector, as clearly 1llustreted 1n the
drawing.

Tn the epera,tlon of the present apparatus
the expanded refrigerant medium 1s drawn
from the expaneien—ehamber 2 by the injector
9 and eompressed into the upper part of the
receiving or separating chamber 11, from
whenee it passes through pipe connectlon 5

757,393

to the storage-chamber 1 to be again ex-

panded in the expansion-chamber in the con-
tinued operation of the apparatus.

Having thus fully described my said inven- -

tion, what I claim as new, and desire to secure

by Tetters Patent, is— -
1. In an automatic system of refrwel atlon, _

the combination with the storage - ehember
and the cooling-chamber, of a compression ap-

paratus erranf}‘ed intermediate of such cham-

bers, means connected with the cooling-cham-

pressure-generator, means actuated by such

primary generator for imparting movement
to the motive fluid of such compression appa-

ratus, and a pumping-engine operated through

the agency of the motive pressure to return

the motive-pressure fluid to thé primary gen-
erator, substantially as set forth. |

" 9. In an automatic system of refrigeration,
the combination with the storage-chamber
and the cooling-chamber, of a compression ap-
paratus arranged intermediate of such cham-
bers, means conneeted with the cooling-cham-
ber for automatwally controlling the action
of such compression apparatus, a primary
pressure-generator, means actuated by such

‘primary generator for imparting movement -

to the motive fluid of such compression appa-
ratus, and a pumping-engine operated by the
intermediate motive fluid of the compression
apparatus and through the agency of the mo-
tive pressure to return the motive-pressure
fluid to the pressure-generator, substantially
as set forth.

3. In an automatic System of refrigeration,
the combination with the storage - “chamber
and the cooling-chamber, of a eompressien ap-
paratus arranged intermediate of such cham-
bers means connected with the cooling-cham-
ber for automatically controlling the action
of such compression apparatus, a primary

pressure-generator, means actuated by said

primary generator for imparting movement
to the motive fluid of such compression appa-
ratus, a separating-chamber, and a pumping-
engine operated through the agency of the
motive pressure to returnthe motive-pressure

fluid to the primary generator, substantially

as set forth.

4, In an automatic system of refrigeration,
the combination with the storage-chamber and
the cooling-chamber, of an injector arranged
intermediate of such chambers, means con-
nected with the cooling-chamber for automat-
ically controlling the action of such injector,
a primary pressure-generator, means actuated
by such primary generator for i1mparting
movement to the motive fluid of suchinjector,
and a pumping-engine operated through the
agency of the motive pressure to return the
motive-pressure fluid to the primary generator
substantially as set forth.

5. In an automatic system of refrigeration,

70

75

| ber for automatically controlling the action
of such compression apparatus, a primary
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757,393.

the combination with the storage-chamber and

~ the cooling-chamber, of an injector arranged

intermediate of such chambers, means con-
nected with the coolmo'—cha,mber for automat-
1ca,lly controlling the action of such injector,

a primary pressure-generator, means actuated

by such primary generator for imparting

- movement to the motive fluid of such injector,

IO

and a pumping-engine operated by the inter- |

mediate motive ﬂmd of the 1n]ector and
through the agency of the motive pressure to
return the motive-pressure fluid to the p

- sure-generator, substantially as set forth.

6. In an automatlc system of refrigeration,
the combination with the storage- chamber and

- the cooling-chamber, of an mJector arranged

20
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‘1cally control
~aprimary pressure-generator, means actuated

mtermedmte of such chambers, means con-
nected with t:

ling the action of such injector,

by such primary generator for 1mpartlnﬂ'
movement to the motive fluid of said m]ector

a separating-chamber, and a pumping-engine

operated through the agency of the motive
pressure to return the motive-pressure fluid
to the primary gemlra,tor substantlally as set
forth.

7. Inan automatic system of refrlﬂ*eratlon

- the combination with the storage- chamber and
30

the cooling-chamber of a main injector ar-
ranged intermediate of such chambers, means
connected with the cooling-chamber for auto-

~matically controlling the action of such injec-
tor, a primary pressure-ﬁ*enerator an auxil-
1ary injector actuated by said primary gener-
ator for imparting movement to the motwe
fluid of the main injector, and a pumping-en-
gine operated through the agency of the mo-

lesf-

he coolmo*-chamber for automat-

tive pressure to return the motive-pressure

fluid to the primary generator, substantially
as set forth.

8. In an automatic system of refrigeration,

the combination with the storage-chamber and
the cooling-chamber of a main injector ar-

ranged mtermedmte of such chambers, means
connected with the cooling-chamber for auto-
matically controlling the action of such injec-
tor, a primary pressure-generator, an auxil-
1ary injector actuated by said primary gener-
ator for impartmﬂ* movement to the motive

fluid of the main injector, and a pumping-en-

gine operated by the intermediate motive fluid

to the main injector and through the agency
of the motive pressure to return the motive-

pressure fluid to the primary generator, sub-
stantially as set forth. | -
9. In an automatic system of refrwemtmn

“the combination with the storaﬂe-chamber and |

the cooling-chamber, of a main injector ar-
ranged intermediate of such chambers, means
connected with the cooling-chamber for auto-
matically controlling the action of such injec-
tor, a primary pressure-generator, an auxil-
1ary injector actuated bV sald primary gener-

ator for imp’artincr movement to the motive
fluid of the main mJector a separating-cham-

ber, and a pumping-engine operated through
the agency of the motive pressure to return
the motive-pressure fluid to the primary gen-
erator, substantially as set forth.

| Swned by me at New York, N. Y., this 10th

| day of January, 1900.

CLYDE J. (/OLEMAN
-~ Witnesses:
~ RoBERT BURNS,
M. H. HoLmEs.
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