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UNITED STATES

PaTeENT OFFICE.

-ABNER EVANS, JR., OF j?I—IILADELrHIA, PENNSYLVANTA.

ICE-MACHINE.

SPECIFICATION fbrmiﬁg part of Lettérs Patent No, 344,310, dated Junc 22, 1886.
' Application filed Angust 20, 1885, Serial No. 174,801 (X0 model)

To all whom it may concerm:

Be it known that I, ABNER EvaNs, Jr., a
citizen of the United States, residing at Phila-
delphia, in: the county of Philadelphia and
State of Pennsylvania, have invented a cer-
tain-new and usefal Improvement in Ice-Ma-

‘chines, of which the following is a full, clear,

and exact description, , ,
My invention relates to thab class of ma-

chines for the manufacture ofice in which the.

principle-that when a liquid is changed to a
state of vapor,or a gas is expanded, the result
is. the abstraction of heat from neighboring
bodies or substances. ‘

The object of myinvention is, primarily, to
constraet an apparatus for the manufacture of
ice and for refrigerating purposes that shall
be of small «cost, portable, and automatically
and ecasily operated.’ '

The invention consists in such construction
and arrangement of tanks and of the coils for

i ‘eonducting the vaporizing or expanding gas
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that said gas may be used for both the freez-
ing or refrigerating operation and for cooling

¢ the recondensed gas. - It might be added that’

this portion of ‘my invention is generally ap-
plicable to this class of ice-machines.

The invention farther congists in arranging
the condenser or pump in the tank for cooling
the recondensed gas, for the purpose herein-
after fully explained.

In the accompanying dratvings, in the sev-
eral figures of which like parts are:similarly.

' designateéd, Tigure 1 .is ‘a side elevation of an
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apparatus embodying my invention.  I'ig. 2
is a top plan view of the same. TFig. 3 is a

. perspective view with parts broken away and
" the condenser-operating mechanism removed.
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Fig. 418 a perspective view of a vessel for re-
ceiving a liquid or -substance to be frozen or
cooled.. Fig. 5 is'asectional view on the line
z x of Pig. 6. ~ Fig. 6 is a top plan view of the
apparatus with the operating mechanism for
the condenser removed, and Fig. 7-is'a lon-
gitudinal section of the condenser. -

-~ The letter A designates the freezing or re-

frigerating tank, and Bthe tank in which the

recondensed gas -is cooled .or condensed.
These tanks are preferably formed by divid-
ing a single vessel into two compartments by
a partition secured liquid-tight therein.

v

. represents the receiver. or tank for the
liguid ammonia or gas-evolving agent. This
receiver or tank C communicates through a
suitable pipe, C, with a series of eoils, D, the
flow into said coils being regulated by a suita-
ble cock, C'. The expanding or vaporizing
gas circulales througly these coils D and ab-
sorbs heat from any substance in_said tank,
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as usual in this kind of apparatus.  These 6o

coils communicate with another coil or series
of coils, E, in the recondensed-gas-cooling

‘tank B. The gas, after passing through these

coils and cooling the water contained in said.

tanlk, enters at the inlet into the condenser or 63
~pump F. This condenser F by compression

recondenses the gas to a fluid form, which
thereby becomes heated and evolves heat. The
liguid thus heated is passed through the outlet

‘of the condenser into the eoils E', which are
cooled by the water,which in turn.was cooled

by the passage of the gas through the coils B
in the tank B. The recondensed gas passes
thence back to its primary receptacle C, when
the process is repeated. o

The evolution of heat from the condensed
gas in the condenser heats said condenser, I
therefore submerge said condenser inthe cool-
ing-tank. It -is obvious, however, that the
condenser might' be otherwise cooled.

As shownin Figs. 1 and 2, the tank is fitted

‘with a frame, «,-having a top cross piece or

beam, b, and also intermediate eross-pieces, c.
Upon cross-pieces ¢ are mounted in suitable
bearings the shafts ¢ and d’. The shaft ¢ bas

O
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fitted at one end a large gear-wheel, ¢, and a -

pinien, ¢; and the shaft & has a pinion, ¢, en-
gaging tlie pinion ¢’. At the ends of the pieces

.or beams ¢, or at the sides of the frame ¢, are,

mounted upon suitable shafts a large chain-
gear, f, and a small chain-gear or pinion, 1/,
the shaft of the pinion f being provided with
a crank for imparting a reciprocating motion
to the piston-rod of the condenser or pump I. .
Chain g connects the gear ¢ and pinion 4 upon
the shaft of the gear f, and a similar chain,

¢/, conneets the gear f and -the pinion f.

Cords ‘or bands ¢ are fastened to and wound
around theshafts 4, as drums, and pass over
pulleys %, journaled in the ecross - piece b.
The ends of the cords are provided with suit-
able weights, {, which tend to turn the shafts
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d and d', to impart the necessary motion. A
suitable means for winding the cords upon the
shafts may be provided.

I would state here that the means just par-
ticularly described for operating the con-
denser-piston may obviously be changed . or
modified, or a spring - motor, instead of a
weight, used for drivi ing the moving parts.

As shown in Fig. 7, the condenser - ¢ylin-
der T is fitted with suitable heads, forming a
compression-chamber, F'. The bottom head
or the bottom -of the eylinder itself, is of sufﬁ
cient thickness to contain the valves. The
inlet and outlet top head is fitted with stuffing-
box and glands necessary to pack the plston
rod that passes through the same. The gasis
introduced from the coil E into this com-
pressing-chamber through alarger opening, m,
fitted with an inlet - valve, m/, and is dlS
charged through a smaller opening, n, fitted
with an outlet- valve, #/, into the coils ¥ in
the condensing- chamber. The inlet-opening
is made larger than the outlet, in order that a
downward mowement of the piston will re-
ceive the resistance necessary for compressing
the gas.

It is evident that the vessel sbown in Fw
4 may be of any other shape or eonstl netion
desired.

‘What I claim is—

1. The herein-described app‘tratus for the
manufacture of ice, or for refrigerating pur-
poses, comprising a 'vessel or tfmk for eonbaln-
ing a vapor or other gas-evolving agent, a
refrlgelatmo or freezing tank having suitable
circulating - coils connected with sald gas-

evolving mnk and a separate tank for con-
tammfr water cooled by a coil or coils commu-
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nicating with the coils in the freezing or re-
frigerating tank, and a condenser having its 4o
valved inlet connected with said water - cool-
ing coils, and having its valved outlet con-
nected with the cooled coils in said tank, which
latter returns the condensed gas to its pumary .
receiver, as set forth. 45
2. The herein-described apparatus for the
manufacture of ice, or for refrigerating pur-
poses, comprising a vessel ortank for contain- ~
ing a vapor or other gas-evolving agent, and a
refrigerating or freezing tank having suitable so

circulating - coils connected with said gas-

evolving tank, and a separate tank for con-
taining water cooled by a coil or coils commu-
nicating with the coils in the freezing or re-
fugemtlncr tank, and a eondenser submerwed 5 5
in the cooled llqmd and having its valved in-

let connected with said water-cooling coils and
having its valved outlet connected with the
cooled coils in said tank, which latter returns’
the condensed gas to its primary receiver, as 6o
set forth.

3. The comblmtlon with the pummy gas-
producing-agent receptaclq thefreezing or re-
frigerating- tzmk, and the 1'econdensed-gas-
cooling tank separate from said freezing-tank, 65
and the condenser in the circuit, of the pipes
and coils in said tanks, and means, substan-
tially as described, for produelng a forced cir-
culation of the gas.

In testimony “whereof I have hereunto set 70
my hand this 13th day of August, A.D. 1885.

ABNER EVANS, Jz.

Witnesses:
BE. A, FINCKEL,
HARRY Y. DAVIS.




Correction in Letters Patent No, 344,310.

It is hereby certified that in Letters Patent No. 344,310, granted June 22, 1886, upon
the application of Abner Evaus, jt., of Philadelphia, Pennsylvania, for an improve-
ment in ¢ Ice Machines,” an error appears in the printed specification requiring correc-
tion, as follows: In line 14, page 2, the words ¢ inlet and outlet” should be stricken
out, and the samne inserted before the word “ valves” in line 13, same page; and that the
Letters Patent should be read with this correction therein that the samne may conform
to the record of the case in the Patent Office.

Signed, countersigned, and gedled this 29th day of June, A. D. 1886.

[SEAL.] D. L. HAWKINS,
' Acting Secretary of the Interior.
Countersigned: .
M. V. MONTGOMERY,
Commissioner of Patents.



