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UNITED STATES PATENT OFFICE. 
OTTO KUPHAL, OF NEW YORK, N. Y. 

CO O LN G AND REF RIG ERAT N G APPARAT U S. 

SPECIFICATION forming part of Letters Patent No. 537,535, dated April 16, 1895. 
Application filed March 29, 1894, Serial No. 505,538, (No model.) 

To all who?, it ??? ?????-?: 
Beit known that I, OTTo KUPHAL, 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 and the accom 
‘panying drawing, forming a part of the same. 

to 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, 

IS vessels, provision safes, &c. 
The principle upon which apparatus em 

bodying the invention operates is that of cool 
ing by the expansion of water into water vapor, 
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and this principle is carried 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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described in said application. " ...? 
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to be refrigerated, 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 arefrigerating 
chamber of any kind, or a chamber through 
which air is forced or in which the cooled air 
is held under pressure sufficient to secure 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 
ent invention consists of improvements there 
on, being more especially applicable to appa 
ratus of the general construction shown an 

For a full 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 will now be given, 
reference being had to the accompanying 
drawing forming a part of this specification, 
and the features forming the invention then specifically pointed out in the claims. 
The drawing shows the apparatus with the 

any suitable construction. 

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, c by slabs of porous material B, B'. The 
upper chamber a is the water chamber, into 
which the water to be evaporated is intro 
duced. From the lower chamber c a number 
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 D which is also air tight, and 
from which a pipe fleads to a vacuum pump 
F indicated in diagram, and which may be of 

It will be sean 
that the lower chamber c of the tank A, the 7 ? 
pipes d and 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 the ends by 
flanges and bolts, but it will be understood 
that this is simply a matter of convenience in 
construction, and that any other suitable pro 
cess of manufacture may be used. As above 
stated, the cooling chamber C may be used in 
any suitable manner, but the apparatus shown 
is designed especially for cooling air, and an 
air compressor or pump G is shown as used 
to force the air into the top of the cooling 
chamber C through the pipeg, the cooled air 
passing out at the bottom of the chamber 
through the pipe h, either continuously or be 
ing compressed within the chamber C by clos 
ing the pipeh, and passing outward 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 be found that only one slab need be used 
while for others' more than two slabs may be 
desirable. The pipes dfare shown as straight 
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 substantially the same as shown in 
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the application above referred to except that Iber a, and upon the production of a sufficient 
the water chamber a is made air tight, and vacuula, the water is forced in by atmospheric 
this with the other features embodying the pressure through the 

passes through the slabs B, B, being thus ato pregent invention will now be described. 
To aid the cooling or refrigerating process 

the entire construction, exclusive of the 
pumps F, G, is inclosed within a casing Hand 
the space about the apparatus within the cas 
ing is filled with suitable non-heat-coniduetinig 
materialk. It is desirable that the water enter 
ing the water chamber (should be cooled as far 
as practicable, and it is preferable to cool this 
water supply within the apparatus. 
sult is secured by entering the water supply 
pipe I at the base of the apparatus, passing 
it through a jacket labout the pipe f, so as to 
utilize the low tetinperature thereiratid then 
passing it upward through the paekiiigik with 
in the Gasing H to th? ?åtet ?ha?bè? a, this 
water pipe preferably being 66iled about the 
coolin?ciab?Cšdas to leigthéti th?éotrise 
of the Wåtê? and lowèr its te hipérattire å får as possible. 
The losing of the water chambéra air tight 

forms an importàiät pi?ft of th? i?iven tid få, t?alls 
feature aiding mätérially ifi sectiring á low 
teip?fattür?, and by 8o?iiri?i tii wäter beföre 
introduètion a furthei considerable economy 
is secured. By the use of a substantially air 
tight water éhailabef, moreover, Iaiti ehabled 
to secüre áti átütötnatie régülation of the (va 
tersupply, and further touse ahi apperatus 
without a pimp aid Withratay source of water 
; it head beihg reqtiled, the water be ing forced in by atmosphérie pressure, as a 
vacuum is formed in the water eha-ihter by 
the pump F, so that the water stapply is dé 
péndehttpoi the vactium in the fiéthber, 
and, by the tise of a pipe of suitable sizé bf 
suitätö throttleti, a perfeèt ?egu lätiöà èàfi bé 
sécü rèd. I have showtì a th??öttlè yl?è H h 
thé wäter pipe forº ?ontrôlliñg the iii let, t 
will bè utåd?rstood thãit söitäê ôf all öf thië 
water may be välporized ifì eñt8feilig te ê?ååå 
ber a froim the pipe I, thi iš d?psiuüdiñgi upið? 
the degree of vacuum in the air chaia bef, bit 
this does hot interfere with the dpératioi (f 
the apparatus, bioör döeš ' añ y freëžing of t?ie 
water in the water chainbef thüs interfere. 
While this air ti?åt våter AaBabsir iš òf BS 
pecial value as seetiring autorhatic regulatith 
when the water stippy is dependefit tape the 
vacèutim, it will òë u ndèrstödd å tài år 
tight wáter chai?ber ihåy be u SÐ?i, wit?a w Ktyr 
fed indepetidently of the vastaa a, as by a 
pump, or under suiièiet heää, 3ää sueh a 
chatmber forms ? p&rt {}f th? ?h?êâtiökì ?t? 
?epëridéhtly of the chär?oter of th? v?à?èr stipply. 
The operation will be in titlerstood fro is a 

brief diesetriptiori. ... r 

As5ütning th?t th? tì{à?tìitì8 is to b8 stäited 
without Water if the Víatéé ehaliaber á, atti 
with the water pipe bothiaeeted to a taak gr 
other similar së u rëë of si pëly, thë Watëtitë ën 
pump F bêitig štartBd, varietàú?? iš þrö?äced 
in the apparatuG including the Water chain 

This re 

pipe I. Tiis water 
mized, and is rapidly evaporated from the 
bottom of the slab B' into the vacuum pro 
duced by the air pump in the chamber Cand 
expands to a very large volume relatively to 
the volume of the water. This vapor then 
passes through the pipes di into the tank ID, 
and is drawn out and expelled by pump F. 
The lieat within the pipesd and the chamber C 
is absorbed by this vapor, and the air or other 
material in the chamber C thus cooled to a 
very low degree of temperature. The water 
enters the chatmber a at a low temperature 
die to the coölling of the water in the supply 
pipe F ås it påsises through the jaeket l, and 
ipward through the packing k, thus increas 
iiig leargely the economy of the apparatus, and 
this elebridity is furtherihereased by the pack 
ifhg ôf the apparatus withii the casing II. 

It will be utilderstood that the invention may 
beenbodied in constructions of widely differ eat foFifi, depending to so the extent upon the 
ièstilts to be attained, afid, while the construc 
tidih Stöw?h formàs at ve?? cd 1 we mient and effi 
eieht apparatus, I am not to be limited to it. 
What I claim is - 
1. The combination with a vacuum chamber 

arranged for the application of vapor therein 
Ety eooling a space or botly, of an air tight 
water chamber separated from said vacuum 
ehâmbé by porous material, substantially as 
described. 

2. Th? c?frìbinatiofì with & Vactiüm chamber 
árranged for the application of va por therein 
to (going a space or body, of a hair tight 
watê elia imber separated from said vacuum 
ehaiabef by porous haterial, and a water sup 
ply totatrolled by the pressure in the water 
ahamber, substantially as described. 

3. The stonbinatish with a vacuum chamber 
arranged for the applieation of vapor therein 
to stoolitag a space or body of an air tight 
väter chämber separatédi fiori gaid vacuum 
cäanter tyy porojus inatäriälähti avatei sup 
ply below said water chamber and under pres 
sure suicieâttoraisé the waterinto the water 
chéfabérohly against a pressure below atinos 
pherie pressure therein, substatitially as de 
Seribed: 

4. The ghabiaation with a vactiti in chamber 
arrataged for the application of veportherein 
ttò Bölífig a space of body, of an àir tight 
vjatee dhëmbëë sëpatatet frbri said vadituum 
chamberby poreus mâtëriäl, aid à Waterstap 
ply pipe Arrangëså to seu f'é t?a è ?doling of the 
viteri the apparattis before reaching the 
wate? charabs?º, substantially às described. 

5. The grabination with a vacua in chamber 
arranged for the applieation of vapor therein 
tô cardiing á spaBeor body of an air tight 
watëf (3iaamber 8eparated from Said vacuum 
êhänäbèf by á plura lítýöf šépåtrated layers öf 
porous aat??i, substántialiyas desc?ib?d. 

6. Tä8 combihätion v?ith á 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 
chaberby porous material, anda pump con 
necting with said vacuum chamber, substan 
tially as described. 

7. 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, and non con 
ducting packing inclosing said chambers, 
substantially as described. 

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-conducting packing in 
closing said vacuum chamber, water cham 
ber and pipe, substantially as described. 

9. The combination with a vacuum 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 
described. 

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 
conducting packing inclosing said chambers, 

casing about the tanks, jacket land pipe I, 

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 foonnecting tank D therewith, 5o 
water supply pipe I passing through the ap 
paratus to the outer or water chamber of tank 
A casing H, and non-conducting packing k. 
within said casing about the tanks and pipe I, 
substantially as described. 

12. The combination with the chamber C, 
of tanks A, D, porous material dividing the 
tank A into chambers, pipes di connecting the 
inner chamber with tank D, pump F and pipe 
f connecting tank D therewith, jacket lon 
said pipe, water supply pipe I passing through 
said jacket and through the apparatus to the 
outer or water chamber of tank A, casing H, 
and non-conducting packing k within said 
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substantially as described. - 
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 
f connecting tank D therewith, jacket lon 
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-conducting packing k within said 75 
casing about the tanks, jacket land pipe I, 
substantially as described. *, 

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

OTTO KUPIHAIL, 
Witnesses: 

T. F. KEHOE, 
C. J. SAwYER. 

  


