C

4 Sheets—Sheet 1.

==

Patented Sept. 29, 188b.

5

AN

T e

7 0N

" e

i
g

GBI,

b C

ing'l-ﬂn.

E
DNILIVHS w&.‘_qm — |

4 b

A. NATANSON.

REFRIGERATING APPARATUS.

it el el ol e

SANNNAY

Y S 7T

.I..d oy
SR

ANNEREEY T

g [y A Py

£ L2

SO

gyt ¥ F

TR

_ F )
T TIPPI gfa a

o SV ri s

NN RN

. ..ﬁ ol ™ |

ST T IR S iyl

AT

“

'N. PETERS, Photo-Lithographer. Wash

M __ —WLIVYLNIONOD

No. 327,300.

(No Model.)

RN

R
TSN TTNGD

MNYLONIINGINLSIT
Qin1d YNI100D

HOLY YOS VAT

o ,
075

o
T




(No Model.) __ 4 Sheets—Sheet 2.
' A. NATANSON., o

 REFRIGERATING APPARATUS.
No. 327,300, Patented Sept. 29, 1885.

FrlG. .

\\\\\\\\\\\
932““ LOW ‘ T Loy
M‘B‘ "””’5‘ _




(No Model.) S _A_ N_A_TA_NSON . | 4 ShBEtS-—TSheBt 3.
' REFRIGERATING APPARATUS
No. 327,300. ) ' Patented Sept. 29 1885
I

FIG.3, 1 €
, e 1
— "< ~ etles] [ex] fes] lev] Teq [ed]l fex] fes] leo] N e
. I r —
KR — t]]
et e
; r V| r T

%W \\\\\\\\\\\\\ SO
W e fﬁWm Qcomochih oo '




(No Mogdel.) | 4She‘ets—Sheetl4.
A. NATANRSON. I

REFRIGERATING APPARATUS.
No. 327,300, ~ Patented Sept. 29, 1885.

pumy
[ ]
r
Fy ) . -
L} l .
+ ' ] +
[ - L ¥ - 4 ¢+ A W & = ¥ 4 # g = = - I
II I.I - - — - willar il o F r s, il W SS— k. e o ' ol =
. r

. 0000
'Qg 500000
. 000C 600
Xy 0O00GQ00
000000600
Q05A0 0066
0000000G0000
Q00800000600
: COO0G000CO00G00000000
00000000 00,0000 00060
GoDC 00000 00 0060000
0000000000 Q00000000
000000000 000000060
CCO 00066 A0—000
000000000000 DOO0
0000
30000
- 00600
- 0000a
- COGCO
58060
o280

FIG.S.

N. PETERS. Phato-Lithographer. Washinglon. D. . ‘




A

UNITED STATES

PaTENT OFFICE.

ADAM NATANSON, OF PARIS, FRANCE, ASSIGNOR TO CHRISTIAN WAHL, OF
. . CHICAGO, ILLINOIS. '

FREFRIGERATING APPARATUS.

SPECIFICATION formirig part of Lietters Patent No.327,300, c‘iated,September 29, 1885.

Application filed September 1, 1884, (No model.) Patented in France J ﬁly 16, 1884, No. 163,329, and in England July 19, 1884,
| - No. 10,357, |

To all whom it may conceriw:
- Re it known that I, ADAM NATANSON, a
citizen of the United States, and a resident of
Paris, France, have invented certain Improve-
s ments in Refrigerating Apparatus, (for which
I have obtained French Patent No. 163,329,
July 16, 1884,) of which the following is a

specification. -

My invention relates to refrigerating appa-

10 ratus in which cold is produced by the evapo-

ration of a liquid in a vacuum in the presence
of a hygroseopic liquid. |
Various means have been devised for re-
frigerating by the application of this prinel-
15 ple; but the apparatus constructed and oper-
ating according to my invention, as hereinaf-
ter described, differs from those heretofore
employed in the improved arrangement and
construction of its parts, whereby it 18 en-
20 abled to be constructed at less cost, and an
absolutely regular and continuous action 1S
obtained, together with perfect freedom from
all liability to get out of order. o
The hygroscopic liquid which I employ is
25 preferably an aqueous solution of basic chlo-
ride of zine; but any other hygroscopic liquid

may be employed in the apparatus without
| The loss of water evaporated from the in-

any modification in the construetion. o
- And in order that the said inventicn may
30 be fully understood, I shall now proceed more
particularly to describe the same, and for that

purpose shall refer to the several figures on

the annexed sheets of drawings, the same let-

ters of reference indicating corresponding
'35 parts'in all the 1

gures.

Figure 1 is a vertical section showing the
general arrangement of an improved appara-
tus constructed, arranged, and operating ac-

cording tomy invention. I'igs.2 to 6 are sec-

40 tional views representing details of the said

. apparatus, as hereinafter more fully described.
This improved apparatus is provided with

an evaporating-vessel, A, (shown in the gen-
eral view, Fig. 1, and in detail drawn to a

45 larger scale in Fig. 2,) containing a solution
"~ of chloride of magnesium or other salt, being
of such density as to be incongealable at tem-
peratures considerably below zero centigrade,

‘the said temperatures being obtained by the .

take up

| evaporation of the said solution in a vacuum 50

in the presence of a hygroscopic liquid..

The incongealable liquid, after traversing
the vessels or places to be cooled or refriger-
ated, is received in a tank, D, Fig. 1, whence

it is drawn through a pipe, {, into the evapo- 55

rator A, the supply being controlled by a float
or ball-cock arrangement, d. The flow of the
incongealable liquid through the evaporator
A is regulated by means of partitions ¢, Fig.

2, and a pipe, a, provides a passage for the 6o

escape of the liquid when cooled to the re-
quired extent. The temperature 18 lowered
by the evaporation of a portion of the water
of the saline solution. This evaporation 1s

‘promoted by means of disks or wheels b, hav- 65

ing a continuous rotary motion and serving

‘both to obtain an extended surface for evapo-

ration and also to retain the froth and vapors
calculated to produce bubbles. These disks
are fixed upon a horizontal shaft, to whichro- 50
tary motion is imparted by meansof a pulley,

¢?, and are made of sheet-iron or other metal,
perforated with holes forming cells, which

at each. revolution a small quantity

of the liquid, which becomes cooled when the 75
thin layers or films are converted into vapor. |

congealable liquid is made good, when neces-
sary, by an equivalent quantity of distilled

‘water supplied from a concentrating-vessel, {, 8o

and delivered into the recelver or return-
tank D. -

The entire apparatus may be immersed in
an incongealable liquid in order to prevent the
accidental admission of air; but this precau- 8g
tion is unnecessary when the joints are made
tight enough to prevent leakage.

The cold liquid is drawn from the evapo-
rating-vessel A through a pipe, ¢, by means
of a pump, B, which delivers the liquid into a go
distributing tank or vessel, ¢, I'ig. 1, whence
it is distributed in any suitable manner to the
places or apparatus which are to be cooled.
This pump works with a sufficient head of
Jiquid to compensate for the effect of the g5
vaeuum. B

The pump, as well as the evaporating-vessel
A, may be immersed in the incongealable liq-
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.. ud in order to prevent air from entering | never proceeds as far as the pipe¢’, leadingto -~
. | . throughthejoinbs_ L =-theSpeGi&1=&i=r--pumpF.- . o ..........
R T The - difstfiﬁbﬂtiﬂg%tﬂllk_ O;. 'Fig._ 1:,' which re- |  In order to absorbthe heat generia;ted-by the
... ceives the cold liquid delivered by the pump | condensation of the aqueous vapors in the 50
... . 5 B, 1sof any suitable capacity, and is prefera- - ‘hygroscopic liquids, the vessel E is entirely = RRERREE
. Dblymade of metal lined with heat-excluding | inclosed in a casing in which circulates water
. materials. Anyexcessofliquid accumulating delivered by a perforated pipe, p, Figs.3and
R - 1n this tank esieapes thl@l]gh an overfloy -pipe 4, and in order to better maintain the hy’gli‘()é-: B
~ communicating with thetank D. | scopic liquid at the required temperature each 75 =
... ... 10  Thecoldliguidin the tank Cis distributed | compartment is traversed underneath the =
R S tOthe _plza:ﬂesf or apparatus which are to be | wheels :by? one or more :pipes;, 7, th]f‘mligh wh-igh: e
S R cooled; or whenice is to be made the molds | cold water is caused to cireulate.
-~ . containing the liquid to be frozen may be | A powerful double-acting pump, F, of spe- .
~ Dlaced in this tank, which in this case is di- | cial construetion communicates with the ves- 8o
15 vided by partitions into suitable compart- | sel E through a pipe, £ This pump expels
- . ... .. . ments for the reception of the molds. These | the air drawn into the tank {,'in Whiﬂh E?o o
- partitions are so arranged that the cooling- | vacuum equal to about twenty-eight inchesof =
. liquid entering at one end of the tank, circu- mercuryis produced by means of the air-pump
. latesina continuous stream between its molds ‘H, of ordinary construction. Incertaincases 85
P 20 Without mixture of the liquids, and issues at | this pump F works into a suitable liquid, va-
" the fartherend after effecting therequisite in- | rying according to ciroumstances; but for the
. terchange of temperature. The molds are purposes of the present invention it is pre-
-~ hosted out of thetank and transferred suc- | ferred to employ a hygroscopie liquid, pref- P
. cessively at suitable intervals from one cow- | erably the same as is used for the absorption go R
25 partment to another, so as to advance in the | in the condensing-vessel &. T
... .. opposite direction to the cooling-liquid by { A pump, G, draws through a pipe, g,the
- meansofanoverhead winch. =~ | chloride saturated with water and delivers it
-~ _ Thereturn-tank D Hig. 1, is arranged un- | into an evaporating or concentrating vessel, = -
. derneath the evaporating - vessel A and dis- I, through a pipe, 4, causing the liquid to pass g5
. 3o tribubing-tank O, so that,owing to the high | through a cooler or apparatus, J, for effecting =
-~ vacuum present in the vessel A, the liguid is | an 1interchange of temperature where it be- = =
.. ... continuous] drawninto the latter at ¢”. This | comes heated. Thisinterchangeisnotshown =
R . tank 1s likewise BHVF&lOped iinfh:eat-:ex:cliudfiing in the fdeinfgs;): | This evaporating or con- SERRREERE
. materials, and the passage of the liquid is centrating vessel I serves to restore the weak- 1oo

45

50

35

60

and 4. The vacuum isproducedin this vessel, :

and consequently in the evaporating-vessel A,
by means of a special air-pump, F, to which

16 18 connected by a pipe, ¢. A pipe, ¢, Con-

nects the evaporator A with the larger con-
denser, which is constructed of a metal Capa-
ble of resisting the action of the hygroscopic
liquid, and which is divided, like the evapo-
rator A, by partitions forming compartments
communicating alternately at the upper and

lower part. The concentrated hygroscopic

liquid enters the vessel through a pipe, €%, and
escapes, saturated with evaporated water,
through a pipe, ¢, after flowing through the
vessel 1n a continnous stream. |

- A horizontal shaft is passed through this
apparatus and carries wheelse!, Figs. 8 and 4,
which revolve continuously in each compart-
ment. These wheels are composed of concen-
tric hoops of suitable metal, the said hoops
being of such width and arranged at such dis-
tance apart as to present a large surface of
absorption to the current of aqueous vapor in
a relatively - contracted space, and resemble
those employed in distilling apparatus. The
aqueous vapor from the vessel A becomes
completely condensed upon these surfaces and

.......

manner to the vacuum-pans used in sugar-
works, being connected with an air-pump, H,

‘which produces a vacuum corresponding to
‘about twenty-eight inches of mercury and

maintained by means of a water-condenser, .
The vacuum in this boiler also acts before the
air-pump F,-and assists the latter.

The boiler I is arranged in a similar man-
ner to the vessels A and E, so as to be able to
work regularly and econtinuously.

The liquids of low density enter at one end
and 1ssue at the opposite end after being
brought to the proper degree of density by
concentrating in a regular and continuous
stream between the partitions without mixing
and being acted on by the rotating disks or
wheels, which are perforated with holes, form-
ing cells, S0 as to promote evaporation by

presenting an extended surface of liquid and
preventing the formation of froth and bub-

bles.

- The liquids are regularly heated and evap-
orated by the direct action of steam circulating

ITO

IIg

I20

125

in a coiled pipe or pipes, s, arranged in the

lower part of each compartment.
A revolving helix or endless screw of perfo-

| rated or unperforated sheet metal may be sub-

130
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stituted for the disks and partitions arranged, |

as hereinbefore deseribed, with reference to
the vessels A, E, and 1. -

An air-pump, H, is employed to evaporate
the hygroscopic liquid at the temperature of
ebullition, which corresponds to a vacuum of
about twenty-eight inches. Between this
pump and the boiler I there is a condenser, A,

worked with a jet of water such asis employed

in sugar-works. ' -.

An extraction-pump, V, working under
pressure, draws the concentrated liquid from
the boiler I through the cooler J, wherein it
is cooled, and forces this cooled liquid into the
Jarge condenser E. The water which has
been employed for cooling in the cooler 1s
supplied to the large condenser E and thence
proceeds to the condenser of the evaporating
apparatus I, which discharges it at a tem-
perature of about 40° centigrade. |

A driving-shaft, I, imparts motion to the
pumps B, F, G, V, and H, and also to the agi-
tators or disks in the vessels A, E, and L.

A special motor or engine, M, or other
source of motive power,is employed to give
motion to the various moving parts of the ap-
paratus. o |

I claim as my invention

1. The herein-described refrigerating appa-
tus, consisting of an evaporator through which
the liquid to be cooled is passed,a condensing-

vessel in which the refrigerating-fluid 1s con- |

#{;}

i

densed, a pump to circulate the refrigerat-
ing-fluid, and a vacuum-chamber connected
therewith, substantially as set forth. . 35

9. The refrigerating apparatus consisting
of an evaporator for the fluid to be cooled and
circulating-pipes therefor, a condenser for the
refrigemting-ﬂuid,Vacuum-pump,coneentrat-
ing-vessel I, wet condenser h, and air-pump, 40
all substantially as set forth. |

3. The combination of the evaporator, the
condenser E, and circulating-pipes with 2
vacuum-pump, F, inclosed in a water-jacket of
hygroscopie liquid, substantially as specified. 45

4, The condensing, evaporating, or concen-

trating vessel containing a series of partitions

forming compartments communicating alter-
nately above and below with a rotary shait
carrying disks or wheels having openings. 50

‘through them, substantially as set forth.

5. The condensing or concentrating vessel
having a rotary shaft with a series of wheels
or disks and coils of pipes passing through
the vessel below the disks, as and for the pur- 55
pose described. -
Intestimony whereof I have signed my name
to this specification in the presence of two
subscribing witnesses. | |

ADAM NATANSON.

Witnesses: _
N1conAS GALLAUD,
-~ ALFRED COINY.
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