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g Thﬁ'ﬂcﬁeﬂﬁie -..referrédl to'in these Letters Patent and malecing part of the same.

Be it kmwn that I GORNDLIUS . Hﬁxm:.s of

'~ Boston in the cmmty of Suffolk and Commonwemlth
of Massachusetts liave made an invention of a new

and useful Appamtus for Oreating Refrigerated Adir

~for the purpose of producing ice, coolmrr liquids,

- preserving meats, ‘&e.; and do hereby decLue the
following to be a full clear, and exact dcscnptmn
thereof, “due reference bem g had to the accompanying

dmwmw mﬂkmn‘ p’ut of tms S]_)eClﬁcﬂtIOI], and in |

whlch—-— S
" Figure 1 is a pclspecbwe view ¢ of 'm a ppamtns em-
bodymg my invention...

Figures 2 and 3 are ver ttca,l scctlons of thu sud-

appamtus.

- The mventmcnmpxmng_., t_,lesub,]mt-mattt.r of thls
pa,tent relates to imeans for producing low tempem o

ture by the evaporation, cnndens‘ttmn, a.nd ensumn‘
llquefactlon of a volatile llqmd |

This-invention consists, pnm:uﬂy, in the employ '

“ment of an ammoniacal solution or other highly-vola-
“tile fluid, which is injected into ‘bgenemtﬂr and therein
wﬂporated the vapor 1esmtmg from such evapora-
tion being, conducted, by its ‘own pressure, to gnd
“through-a multttubul.,u' tank -or condenser, or a fer-
pentine ‘coil placed within such tank, the latter being
_supplied with ‘water at a proper tem perature for ef—-
fecting a mpld condeusatwn and. liquefaction of the
vapor, by. which ‘means' the temperature of the ye-
sultm«rlr l1qu1d is reduced- to s0 low a point as to cayse
& correslmndm ¢ reduction of the temperature of the,
‘various receivers or chambers to-which the contiriua-
tlon of the condensing-coil is extended, the ultimate

termination of such coil or its- ramifications being o
cistern for eullectmg the liguid, after it has completed

‘the eircuit of the apparatus, :zmd hold it in readiness

for supplying thie pump, to be again injected into the
ganemtar a continuous circulation being tlms mrrled;

,on throughout the entire device.

tlie emp]oyment of an auxiliary cistern or. Iecewu,

" to be utilized in case of failure of the primary gener-
“ator, as well as in the peculiar 'mrrangement of 4 se-

ries of coo]mﬂ'-bm:es or chambers, in combination with
a de]wer;y-—bulb and & collectmrr-l eser vmr, as he: reinat-
ter explained.

- 1In the drawing above.. mentmned 1S -wwmpmi}mrr

thls specification, and which illustrates my inventibn—

A denotes a. multltubula.r vessel or generatdi, of
*my smt'tble construction, for vaporizing: or empbmt-
“ing a volatile liquid, hemt being applied directty to
- guch generator from a- furnace dlsposed below it, or

from steam from a suitable ‘source, admitted to a b("l- |

‘pentine or coiled pipe dlsposed within the gener atm |

or from ‘my smtable source. -

e e

The generator A is furmshed with 2 surmcmntmw
,ﬂmne B and between the two a suitable serew, &, ls'
placed, f01 preventing passage of any particles of dirt

to the apparatus, as well as to prevent any amonnt of |

liquid being mixed with the mpm by effer vesccnct,

w1t11111 the ﬂ‘enemtm. | |
The dome B is  provided with a 11'1sstwe-gnutre C,

it being my purpose to maintain a degree of pressuve

| m such dome of about 250° I mlnenhe.lt

~ A suitable force-pump, D, 13 sitnated in close prox-
imity to the generator A, mul is econnected with it by

| @ pipe, &, the said pump being connected by a feed-

pipe, b, with a cistern, B, disposed adjacent to if, this.’
tank belnﬂ' supplied with liguid from & reservelr I7,
which receives the condensed hqmd nf the 'tpp‘lmtuc;

_"13 hereinafter expl-uned

" A primary or ‘main reservoir is -to be placed neay
the generator -A, and is to be capable of containing a
sufficient qnantlty of lignid to supply the :Lpp:tmbns

for a great length of time.

. As th:s liquid diminishes very slawly unde1 the op-
emtmn of the apparatus, the last-mentioned resery ol

| need not necessarily be of great size.

A. portion of this pipe for conducting Ilqmd from
the ‘main reservoir'is shown at ¢, and suels pipe is to

“be provided with a eock, d, in ‘Ldmnce of lts Jl’lllﬁtlﬂ]l "
-I__'mth the pamp-supply pipe d. -

- A second generator, G, is dlspased alon “‘alde of tlle

-wencmtor 'A and is 1ts countel part. in constmetmn

thoun'h pr Gftlﬂ-bl) of 1¢ss eapacity, thé-dome H of tlu_, |
]attu generator communicating with-that of  the for-

mer 'by a conduit, 1, provided with a cock, e, for reg-
ulating eommunication between the two, the said gen-

erator-G also commmumtnw duect]y w:th the sup-'

ply-mpe ¢ by a pipe, h. |
~In.convenient proximity to the two frenemtm S, A

-mld 3, I place a reserve-tank, J, for receiving the re-

fuﬂemtlnﬂ' liquid, in case of Lulme or aceulcnt to the

_- .'sa.ld genemtcus. |
-Details of the invention will be found to exist in |

K, in the accompanying drawing, lbpl esu;ts a con-
dmsmg—-tank, suitably applied 'mlonfrsule of the gener-
ator G, and in practice is to cmlmln a body-of wa,tel,
pu,femblv in a stream.
< A_coil.or nest, L, of pipesis pmced within the tank
K and to whu,h the domne of the generator G is con- |
Ilectul by a pipe, M, such coils, nttel traversing the
interior of the tank in several alternations, passing
‘out of the lower portions of -the same, and into and
circulating about the interior of a secﬂnd condensing-
tank, N, of smaller capacity than the first, this ]:mttu

't'mk tlmun'h not a necessary adjunct of my appara-

tus, yet serving materially to aid in its succesbful op-

'_emtwn. -

After coulsmn' about .the interior of the. mnk N,

“the coil or plpe L passes outb of the upper part of such




o0 tank, and into the lower part. of Q. lecemnn" -reservolr,
o0, disposed in convenient proximity fo tlm genemtm
AR :Gj and the tank K, and about on a level with the iat-
oo bery whieln would nwess‘mly cause it to stand ab: smne:
SR ;alemtmn above the cistern E, before mentioned, .
oo The pipe 1 traverses: the mtenor of the: IESBIVOII
-.:=;;;;:5;5O,and
- vided with a general da,lwwv-bulb o vessel P, fmm. é
. whence its llquul contents : pass; by ea}ndmt%, 1’0 va-
- rious {freezing or cooling-chambers.: . ::
oo Inthe accompanying dmwmw I have mprvsmteﬂ a |
SRR §tank for: forming ice at @, *-:uch tank: being provided |
0o o0owithoascoil or nest, R, (}f plpes which are fed by one:
.. . ormore pipes, & Fl, &0 o4 Ieadmﬂ* from the butb P be-:
v fore - mentmned the -outlets {}f such pipes communi- |
o cating  with a pipe; whmh, in . turn, communieates |-
.. with a eonduit, aﬂ, lemlnw into: the top of the 1@861-_;;
-.-;;;;vmr() | S .
A seues of pzms n n, &sc, 13 phwed mtlun the;:
i :mk Q, and, when the lce 18 to ‘be produced, is to:
NN be filled mth water, the. pans bemﬂ‘ ‘E:dpermn‘ or'w eﬂgedé
... shaped, in order that their. contents of 1 ice. may be
o 1&&(1115? expdled therefrom. . . I
i 8yinithe accompanying: dl mﬂug, mpt esents 2 sec- |
NN ond ‘tank similar in size to ‘the tank Q before men-.
1 tioned, and like  it, provided “with. a cml or nest of
iiirioplpes: Gommummtmrr with the conduit m, zmd eansu-e
NEREEEEE N qnent]y, with the. w&enfeu (O, by a pipe, ». SRR
. This Jatter-mentioned t'mk S may: contfmn a, c,]medz
SRR -hox T, through which a current of air-is c&used to.
NERRRERERE ﬂow by‘ suitable inlet and outlet-orifices qr. SENE |
SEEEEE RN ’I‘lns current of air, as it cireulates thmuﬂ'h the bmr?
SEEREE RN gwes up its heat, and is reduced. to a Jow tempera-
. ture by cold induced by the fluid passing through the
0 coil within the tank 8, ’LI.]{l from: the bﬂ*{ D this eold
.. air may be ceuductml to  any locality, and employed:
ooooofer preserving plm 1Slons, : ov fm nny purmse w]}@m a
NS low tcmpembum is wqmwd i g _
0 Uy in the accompanying dmwmg, duwtes a tlmdé
EEE NN tmﬂ;, similar in construetion :to’ and connected with |
- ‘the conduit m, in manner as the tank S, éxcept that’

extends through such resery oir, and ig Pro

in place of the closed box T a vessel ma,y be employed

for containing liquid, in order that such liquid may be

kept in a cold state f01. driuking or other pur poses.. -
This feature of the invention will be valuable in con-

neetion with distilleries, to 1ef11rremte the distllled_ |

products of such estabhshments. |

The condult m is to be provided with a water-
Jagket, ¢, as shown id the drawing, for the purpose of
condensmg any portion of the vapor which should find

~~ its way to this point, with other advantages which re-

“sult to the successful working of the mpp&mtus
- The reservoir O is provided at bottom With a dis-
charge-pipe, u, leading into the cistern T, for convey-
‘ing into such cistern the liquid resulting. from the con-
densation of the vapor under the 'LthOII of tlu, appa-
ratus. |

The reservoir O is also to be provided with a pless-
ure-gauge, ¥, and a water-gauge, w, as shown.in the
accompanying drawing, and is further to be provided

with a small pipe, =, leadmn' from its upper part, for

the purpose of ﬁeemrr its mtenor of ’ItIHOSphLI‘IG air
which may have collecied therein. .
- The pipes connecting the tanks Q, S, and U with the
reservoir O are to be provided with sufmble cocks,
and the air-pipe z is to be similarly provided. The
pipes @, h, and « are also to be provided with cocks.
The ‘Lbove description embraces the mechanical coun-
struction of an apparatus embodyuw my invention. -
Its operation is as follows: |
We will suppose the pump-supply pipe ¢ to be in

Se
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gt hqmd f'mm tlie. main iregervoir: 11‘;t0 the n‘*{m:.'3,1’*.511391:,r un-
til the latter is about two-thirds full, the: pump being 10
subsequently driven at such airate of' speed as willbe '
m,.ce%sary to ‘compensate for the wmpomtim mad e.s,- EEREEES
gt :Lpe of the liquid:within the generator. SRR REE
| . Heat is next to be applied to the two gcmmtmsm ERREN
?.”L suitable manner; svhich :has the effect of evaporating -+
~or vaporizing the hqmd in the first: generator, and of 11 [
throwing overthe resulting vapor into the second gen- - =
;i cmtm Gr wlen the cocl of the pipe M is to be opened. ©

Mhe action of: the sccond generator has the effect = =
lmt only of completing a per fock evaporation of liguid
vaporized in  the: ﬁrsb generator, bub of producing a ' ' |
lighter vapor tlian can be 'Lccomplished by tl:e em-

plovment of one generator. :

" Trom the second generator G the Vi apm pwses by ERRERREE
1. of ‘the candensm
| K, the latent heat of the vapor: being given out. n ;

pressn;re, to.and through the coil

such condenser to the water contained. therein, which,

~as before: observed,; is: to' be renewed mﬁimently fast
to keep 1t cool, the vapor, in p'trtmrr mth 11:3 htent
@hemtbem
. The Iaqmd wsultmg from: the c@ndwsmtlon of‘ the: SESERES
.mpm, as last explained, together with any portion of .
the vapor which may not Thave become liquetied: by i s
passing threugh the eoil within the condenser, passes, = |
by 1eans of stch coil or the pipe forming iits pro-
long&tmn 1nto the auﬁ:tinry condenser: N mzd the ve~ 0111

ceiver O, in’ manter 'as: beforeréxplained, and’ is: dzq- SEREEEE
;.,clm*ged 1111:0 the general receiving-bulb or vessel P. |

of icourse, hqueﬁed

From the said vess;el P the cold liquid is to De: :ﬂ

I{)W(}d to enter any or all of the tanks Q, S, orU,in 0 0
-manner aud for the purpose as before mplmmad -and SERREEE
“after having performed its office with respect to them EEEEE
flows through the conduif 7 and into the receiver: 0 SEREEEEE
from whenee it is discliar ged into the cistern K, oo
readiness to be drawn from thence by the pumip and ?
| returned to the generator A, the hqmd tlms makmg'é EEEREE

tht., entire clrcult of the a,ppamtus

16 will be secn that, by the action ot tht, pump ‘é:he5 SRR
hquul which hias passed through the apparatus, asex-

plained, will reappear.again in the generator, and its
Wlthdlmml from and return to it become afterward
self-regulated and continuous, without further addi-

-tlon, for a cousiderable length ‘of time.

When such addition becomes ‘necessary, it is to he
supplied ﬁom the main or primary reservoir before
mentioned.

I would rem'uk tlnt in starting the apparatus, the
cock d of the plp{, ¢, which connects the pump with
the main or pr imary liquid-holding reservoir, is to be
allowed to remain open until the liquid has been drawn
therefrom in sufficient quantity to make tlie entire cir-
cuit of the apparatus, as before explained, when this
cock is to be closed, and cnly opened to supp]y a suf-
iicient quantity of liquid to compensate for the waste
under the action of the apparatus, which, as before

~observed, is very small.

The eiﬁclency of the above-described apparatus, or
those of a similar nature, depends upon the latent
heat of the volatile liquid emploved, and of the quan-
tity of vapor formed per hour, since the more rapidly
the vapor is formed the gr emtez is the degree of cold
produced.

The degree of cold that may be produced Dy the
above apparatus, of course, depends partially upon
the efficiency of the ﬂbsmber or condenser k.

The arrangemnent -of pipes and the employment of 2,
stream of water, as shown in my arrangement of such
parts, perform the office of condensing the vapor very
effectively and rapidly.

The number and. arrangement of the tanks Q, S
and U may be varied to any extent that occasion or |
‘necessity dictates. ‘ |
JIn practical use of the 'Lbove-mentloned invention,
I have found, owing to the volatile nature of the liquid

‘open communication with the pump, and the cock of
the pipe a open, and that of the pipe & closed, the
cock of the pipe M, which regulates communication
between the two gencmtms being also closed.

’I‘he pump, being started, fowes the proper volatile




-employud zmd the grea,t mpm izing and condensing ca-.
- pacities of the apparatus, that I am- enabled to con-

-geal water contained in the pans in the short space of |
. one hour.

- In this respect. my invention poqsesses
- great 1dvmntwes over others in use.

Claims, -
Havmr thus dE:SGI ibed the Imturu, cm1st1 uctmn, aml

' operation of my invention,

‘What I claim as my invention, and desue to secure

e by Letters Patent of the Umted States, is as follows: -
' 1. In an apparatus for ar tlﬁually producmg ice or.

cold air, the employment, in combination with the
genemtor or generators thereof of one or more tanks
- OF Teservoirs, substmtm]ly as is shown at J, in theac-

- companying drawing,as a safeguard or reserve in case

" of failure or accident to the said generator.
| 2 In an apparatus for ar tlﬁclally producing ice ,or |

o 104,1}88

~cold air, the emp]oyment of one or more generators
as auullm les to' the primary generator, for the pur-.
pose of obtaining a more perfect evaporation of the
flnid to be mponzed and also for- preventing efferves-

cence from the primary generator from passing into 1:11@ |

condensing-tank of the apparatus.
3. In combumtlon with the generators A or G, the

“employment of the. pump D, in connection with the

tanks or receivers B and I7, or their equivalents, and
the remainder of the &ppamtu% wliereby not only |
continious circulation and evaporation of the fluid are
obtained and maintained,. but .the necessary press-mu
throughout the 1ppma,tus 1s secured.
CORNELIUS E. HAYNES.

Wltnesses :

FRED. CURTIS |

EDWARD GI-:IFFI.T}‘I.
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