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UNITED STATES

PATENT OFFICE.

OTTO KUPHAL, OF NEW YORK, N. Y.

COOLING AND REFRIGERATING APPARATUS.

SPECIFICATION forming part of Letters Patent No, 537,535, dated April 16, 1895.
Applcation filed March 29,18984. Serlal No. 505,638, (No model)

To all whom it may concern:

Beit known that I, OrTo KuprHAL, a citizen
of the United States, residing at New York,
county of New York,and State of New York,
have invented certain new and useful Im-
provements in Cooling and Refrigerating Ap-
paratus, fully described and represented in
the following specification aud the acecom-

‘panying drawing, forming a part of the same.
Io -~

The present invention is applicable to ap-
paratus for the production of cold air and ice
and generally for cooling and refrigerating
purposes, including the cooling of liquid and

- of inclosures of all sizes, such as houses, vaults,
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vessels, provision safes, &e. ]
The prineiple upen which apparatus em-
bodying the invention operates is that of cool-

ing by the expansion of waterinto water vapor,
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and this prineiple is earried out by atomizing

water by passing it through material of the-

requisite porosity to secure the passage of the
water in a finely divided state, and evaporat-
ing the water thus atomized from the outer
surface of the porous material into a vaccum
expansion space, the vapor thus produced be-

- ing applied to the cooling space or material
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to berefrigerated, preferably by being drawn
through pipes which traverse the chamber
containing the air, liquid or other material to
be cooled, which chamber may be the ice
chamber of an ice machine, or a refrigerating
chamber of any kind, or a
which air is forced or in which the cooled air
is held under pressure sufficient tosecurs its
transfer to the point where it is to be used.
In another application, Serial No. 467,168,
filed March 22, 1893, I have described and
claimed broadly such apparatus, and the pres-
entinvention consists of improvements there-
on, being more especially applicable to appa-

- ratus of the general constraction shown and

". described in said application:
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.- For a fall understanding of the inyention a
detailed description of an apparatus embody-
ing the same in the preferred form as applied

to cooling air forced through or compressed

within the cooling chamber willnow begiven,

refersnce being had to the accompanying
. drawing forming & part of this specifieation,

and the features forming the invention then
specifically pointed out in the claims,

~ .. 'The drawing shows the apparatus with the

‘any suitable construection.

chamber through

cooling chamber in elevation, but partially
broken away, and the other parts of the ap-
paratus in central vertical section.

At the top of the apparatus is a water tight
tank A divided into three air tight chambers
a, b, ¢ by slabs of porous material B, B’. The
upper chamber ¢ is the water chamber, into
which the water to be evaporated is intro-
duced. From the lower chamber ¢ anumber
of vertical pipes, which may be widely spaced,
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as shown, or set quite closely together accord-

ing to the degree of cooling required, pass
downward through the cooling chamber C to
another tank DD which is also air tight, and
from which a pipe f leads to a vacuum pump
F indicated in diagram, and which may be of
It will be sesn
that the lower chamber ¢ of the tank A, the

6y

70

pipes dand the tank D form a vacuum expan- -

sion chamber, the vapor in which is applied
to cooling the chamber C, through which the
pipes extend. ’ _

As shown, the tanks A D and the central
tank forming the cooling chamber C, are made
separate and secured together at ths ends by
flanges and bolts, but it will be understood

‘that this is simply a matterof econvenience in

construction, and that any othersuitable pro-
cess of manufacture may be used. As above
stated, the cooling chamber C may be used in
any suitable manner, but the apparatusshown
is designed especially for cooling air, and an
air compressor or pump G is shown as used

o force the air into the top of the cooling

chamber C through the pipe g, the cooled air
passing out at the bottom of the chamber
through the pipe 4, either continuously or be-
ing comptessed within the chamber C by clos-
ing the pipe %, and passing cutward when the
pipe is opened to withdraw the air for use.
The slabs B, B’ by which the tank A is di-

-| vided into three chambers may be of any suit-

able material of such porosity as to secure
the desired effect, and for certain purposes it
may befound that only one slab need be used
while for others more than two slabs may be
desirable. Thepipesd, fareshown asstraight
pipes of the same diameter throughout, but
it will be understood that they may be of any
other form suitable for the purpose,

The. construction thus far described is or
may be-sabstantially the same as shown in
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the applicalion above referred to except that
the water chambef ¢ is mads &ir tight, and
this with the other features embodying the
present invention will now be described. i
To aid the cooling or refrigerating process
the entire construction, exclusive of the
pumps F, G, is inclosed within a casing H and
the space about the apparatus within the cas-
ing is filled with snitable non-heat-condueting
materialk., Itisdesirablethatthewaterenter-
ing thewater chamber «should be eooled as faf
as practicable, and it is prefefable to cool this
water supply within the apparatus.
sult is secured by entering the water siipply
pipe I at the base of the apparatus, passing
it through a jacket about the pips £, so asto
utilize the low tetnperatira therein, atid then
passing it upwaid through the packing & with-
in the casing H to the water chanibe# o, this
water pipe preéferably beihg éoiled sbout the
cooling chiathbeér C 80 as to letigtlien the aoiirde
of the water and lowar its temperatiire ag far
as possible. ' ]
The ¢losing of the water chmmber o aif tight
forms ah importaiit part of the lnvedtion, this
featurs aiding materially i securlog & low
tetiperature, and by tooling the witer Uefore
introduction a further considerable economy
is secured. BY the ust of & sabstdntially air
tight water ehamber, moreover, I afn ehablad
to Becurd alt atitomatie regulation of the wa-
ter supply, and Fuither to use aH apperdius
withoub a pdimp 4nd With-44¥ souree of water
supgly, o head Beibg reqtilved; the watsr be-
ing forced i By ataidspherie pressurs, as &
vaciinmm s forimed in the water chainbes by
the pump F, so that the water sdpply 18 de-
pébdent upot the victium in the aiF einmber,
atid, hP'r' the &8 of a p:ge of siitable siss of
suitably throttled, 4 perfeet regulation eah be
séciiréd. I have showt & throttle ¥alvs »ipn
the water pipe for controlling the inlet. it
will beé understosd that soiud 6r all 6F the
water iay be vaporized in entesing the eham-
ber o froin ibe pipe I, this depeuding upsn
the degree of vacunm in theé &it chamber, Bub
thiy does hot intérfere with the opsration of
the apparatus, nor does aily freesing of bhe
water in the water chainber hus interfeve.
Wiiile this air tight water chamber 16 of ex-
pecial value as sectiring automatie regulation
whet the water sapply is dependeétit upon the

vaduilm, it will be anderstood thas RIS air
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tight water chainber may be used with waser
fed indeépendseutly of the Vevuum, as By &
punip; or dhder sufficient head; aad Bueg &
chamnber forms & part of the ibveation in-
dependsntly of the character 6f the water
supply. .

The operation will b8 ohderatoed from a
brief desetiptiou, )

Assiming that the maching isto bestarted
without water int the wWatér eBaiber a, amd
with tlie water pipe I votinested o & tank or
other similar soutee of Supply, the vasubim
pump F belag started, b Vaehim is prodieed
in the apparatus including the Wwater chaih-

This re-
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ber a, and upon the production of a sufficient
vagdun, Lhe water is forced in by atmospherie
pressure through the pipe I. "This water
passes through the slabs B, B’, being thus ato-
mized, and is rapidly evaporated from the
bottom of the slab B’ into the vacuum pro-
duéed by the air pump in the chamber C and
expands to a very large volume relatively to
the volame 6f the water. This vapor then
passes through the pipes d into the tank D,
aid is drawn out and expelled by pump F.
Thelieat within the pipes d 4nd the chamber C
is absorbed by this vapor,and the air or other
tmatérial ia the chamber C thus cooled to a
very low degree of temperature. The water
enters the chamber ¢ at a low temperature
diie to the dooling of the water in the supply
pipe F &s it padses through the jacket /, and
iipward throtigh the packing k, thus increas-

18 lurgely the beohomy of the apparatus, and

this eeonotny is further increased by the pack-
ing of the apparatus withit the casing 11.

16 Will bo utiderstood that the iivention may
beeinbodied in constitictions of widely differ-
éilt fofin, depending to Some extent tpon the
pesitlts to be attained, atid, while the construe-
tion showh forms 4 veiy cobiveanient and effi-
cleht appardtus; I am hot to be limited to it.

What I cldim is—

1. The combination with 4 vacuum ehamber
attanged for the application of vapor therein
@ eooling a space or body, of an . air tight
water chamber separated from said vacuum
ehaimbél by porous inatetial, substantially as
described.

2; Thevottibinatioi with 4 vactitini chamber
arranged fur the application of vapor therein
t6 tooling 4 Bpace or body, of ah air tight
watdlP elainbet sepirated from said vacaum
ehaiiber by poroun naterial, and a water sup-
ply vontrollad by the pressurs in the water
ehamber, substantislly as described.

8. Thesembinatioh with a vdeuum chamber
arranged for theapplieation of vapor therein
to eooling » space or body; of an aif tight
waler chamber separatéd fiom eaid vacuum
chamber by porous material, and & water sup-
ply below said wator chamber and under pres-
syre suificlent to raigs the witer into the water
chaimbef only agaiiist 4 pressure below atinos-
pherie pressure thevein, substantially as de-
seribed.

4, Theuvombination with a vacduin chamber
arranged £0F bhe application of vapot therein
to sosling a space or body; of an air tight
water chaniber separated from said vachum
chamber by poreus matéridl; aid & watersup-

“ply pipe arrangsd to secure the edoling of the

water in the apparatis before reaching the
water chambet, subdinntially as described.

5. Thesembination with 2 vacuam chamber
arranged fof the application of vapor therein
t6 cooling & spave or Yody; of an alr tight
watér thamber separnted from szid vacuom
ehbmbet By & plurality of separated layers of
porous material, substantially as deseribed.

6. Thocombination with & vacuum chamber
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arranged for the application of vapor therein

to cooling a space or body, of an air. tight
water chamber separated from said vacuum
chapber by porous material, and a pump con-
necting with said vacuum chamber, substan-
tially as described.

" 7. The combination witha vacuum chamber
arranged for the application of vaportherein
to cooling a space or body, of an air tight
water chamber separated from said vacuum
chamber by porous material, and non con-
dueting packing inclosing said chambers,
substantially as deseribed.

8. The combination with a vacuum chamber
arranged for the application of vapor therein
to cooling ;a space or body, of an air tight
water chamber separated from said vacuum
chamber by porous material, a pump, a pipe
connecting the vacuum chamber and pump,
and a casing and non-conduecting packing in-
closing said vacuuin chamber, water cham-
berand pipe, substantially as deseribed.

9. Thecombination with a vacnum chamber
arranged for the application of vapor therein
to cooling a space or body, of a water cham-
ber separated from said vacuum chamber by
porous material, a casing surrounding said
vacuum chamber and water chamber, a non-
conducting packing inclosing said chambers,
and a water supply pipe passing through said
packing to the water chamber from the op-
posite side of the apparatus, substantially as
deseribed.

10. The combination with a vacuum cham-
ber arranged for the application of vapor
therein to cooling a space or body, of a water
chamber separated from said vacuum cham-
ber by porous material, a casing surrounding
said vacuum chamber and water chamber, a
pump, a pipe connecting said vacuum cham-
ber and pump, a jacket on said pipe, a non-

- econducting packing inclosing said chambers,

- casing about the tanks, jacket I and

and a water supply pipe passing through said
jacket and packing to the water chamber,
substantially as described.
- 11. The combination with the chamber C,
of tanks A, D, porous material dividing the
tank A into-air tight chambers, pipes d con-
necting the inner chamber with tank D, pump
F and pipe f connecting tank D therewith, 50
water supply pipe I passing through the ap- -
paratus to theouter or water chamber of tank
A, casing H, and non-conducting packing %
within said casing about the tanks and pipe1,
substantially as described. '
12. The combination with the chamber C,
of tanks A, D, porous material dividing the
tank A ‘intochambers, pipes d connecting the
inner chamber with tank D, pump Fand pipe
J connecting tank D therewith, jacket / on
said pipe, water supply pipe I passing through
said jacket and through the apparatus to the
outer or water chamber of tank A, casing I,
and non-corducting: packing % within said

pipe I,

substantially as desecribed. ‘ i
13. The combination with the chamber C,
of tanks A, D, porous material dividing the
tank A into chambers, pipes d connecting the
inner chamber with tank D, pump F and pipe
Jf connecting tank D therewith, jacket Z on
said pipe, water pipe I passing through said
jacket to the outer or water chamber of tank
A and coiled about the chamber C, casing H,
and non-condueting packing % within said
casing about the tanks, jacket ! and pipe I,

substantially as described. :

. In testimony whereof I have hereunto set
my hand in the presence of two subseribing

witnesses.
OTTO KUPIIAL.
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Witnesses: .
T. F. KEHOE,
C.J. S.AVVYER.



