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UNITED STATES

PaTENT OFFICE.

JEAN BAPTISTE JAVA MIGNON AND_'STANISLAS HENRI'ROUART, OF PARIS,
: FRANCE,

IMPROVED APPARATUS FOR FREEZING LIQUIDS.

Specification forming part of Letters Patent No. 50,212, dated September 26. 1865,

To all whom it may concern: - .

Be it known that we, JEAN BAPTISTE JAVA
MigNON and STANISLAS HENRL ROUART, both
of Paris,in the Empireof France, haveinvented
certain new and useful Improvementsin Appa-
ratus for Freezing Liquids; and we do hereby
declare that the following is a fuil, clear, and
exact description of the same.

The invention sabject of this patent relates
to a particular arrangement which we have
adopted for machineryor apparatas of contin-
uous action ; also, to certain improvementsin
the construction and arrangement of appara-
tus of intermittent action, or for domestic pur-
poses, rendering the same particularly more
efficient. Theformer isanimprovement upon
the apparatus for which Letters Patent of the
United States were issued to F. P. E. Carré on
the 23d day of October, 1860, while the latter
relates more particularly to constractive de-
tails, whereby greater simplicity of construc-
tion and perfection of operation is attained.
Eitherapparatus,however,isspeciallydesigned
with a view of utilizing the action of ammonia
in solution in water.

The annexed drawings represent several
views in plau and sectional elevation.

Figures 1 and 2, Plate 1, are, respectively,
a vertical section and plan view of the inter-
mittent apparatus, -which is composed of a
boiler, A, surmounted by acylindrical chamber,
B, which is united by means of the tube of
comwunication C with the congealing appara-
tus. In this cylindrical chamber there is a
plate, ¢, carrying two valves; one, s, located at
the extremity of an upright tube, and another,
s', placed on the end of the tube, which con-
stitutes a siphon, m # p, as shown in detail in

Fig. 3. Centrally and from the top of the

boiler descends a tube, I, closed at the lower
extremity and designed to hold oil, in which
a thermometer is placed. :

The, congealing apparatus is annular and
conical, the interior cavity, g i k, receiving a
movable vessel, V, in which the eongelation
takes place. It isclosed at the under side by
meansof a metallic disk provided with a hole
which may be closed by a stopper.

v is a brace, applied only for convenience of

construction, and ¢ is a tube, the upper part:

of which is enlarged and closed by means of
a screw compressing a tin washer, and is de-
signed to expel the air which the apparatus
may contain at the commencementof the oper-
ation. Inordertomakeice or produce cold by

means of this apparatus, the boiler is placed
pver a._fire or farnace, while the congealing -

| apparatus is put in, water which is as cold as

possible. The temperature in the boiler is’
raised until the thermometer in the tube b in-
dicates a temperature of from 130° to 160° cen-
tigrade, according to the climate. The gas
thus generated in the boiler escapes through
the valve s, and condenses in the annular
space L under the influence of pressure and
cold. The boiler is then removed from off the
fireand placed in water, which operation causes
a diminution of the pressurein the boiler and
thevolatilizationof the liquefied gases,whereby
the valve ¢ is actuated, and the gas becomes
absorbed or dissolved in the waterof the boiler.
This volatilization of the liquefied ammoniacal
gas produces intense cold, which may be util-
ized in any manner desirable. Ifice be wanted,
the hole at ¢ is closed by wmeans of acork,and.

the vessel V,filled with water,is placed within

thechamberghik,leaving asmallannularspace
between it and the chamber, which is filled with
a non-congealable liquid. This will aid the
transmission of the cold produced, and after a
short lapse of time the said vessel may be re-
moved, confaining a lump of ice of the form of

the interior of the vessel. The apparatus may

then be used again for a new operation. The
functions of this machine are necessarily inter-
mittent. During the first part of the opsera-
tion the boiler. distills the ammoniacal gases
and the congealing apparatus liquefies the
same, while during. the second part of the op-
eration the boiler absorbs the gases and the
congealing apparatusvaporizes thesame, Thus
it will be seen that each organ performs func-
tions radically opposite, and if it be desired to
give this apparatus a coutinuous action it will
Le necessary to compose the same of four prin-
cipal organs, such as will ba seen in Fig. 4 of
Plate 2, which represents an elevation, partly
insection,of an apparatusof continunous action,
and in Fig. 5, Plate 1, which is a plan view of
the same.
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The apparatus shown in the said figures is
composed, first, of a boiler, A, permanently
placed in a furnace, and in which the ammoni-
. acal vapors or gases are continuously gener-

ated; second, of a liquefier, B, which is com-
posed of a serpentine or coiled pipe; b, placed
in a tank, ¥, in which is circulated a constant
current or stream of cold water; third, of a
congealing apparatus, C, which is composed
of a series of vertical serpentme pipes, ¢, sub-
-merged in a non-congealable liquid, in this
apparatusthe volatization of the gases being ef-
fected ; fourth, of an absorber, D, in which the
exhausted liquids of the boiler or those poor
in ammonia are charged with ammoniacal va-

pors and are returned to the boilers rich in-

ammonia. A serpentine pipe, d, placed in this
vessel will constantly absorb -the heat gener-
_ated by the combination of the ammonia with
the water. The exhausted ammoniacal solu-

tion, which sinks to the bottom of the boiler, be-

’ cause of its greater density, is directly brou ght
into the absorbmg vessel by the pressure in
the boiler, and a cock in the pipe communicat-
ing the boiler with the absorbing-vessel regn-
lates the flow of the liguid from the boiler to
the absorber. On the other hand the gas,
which is entered in suitable proportions into
the congealing .apparatus, will be carried to.
the absorber; but in order that the volatiliza-
tionl may be effected in a proper manuner, it is
necessary that the pressure in the congealing
apparatus, and consequeatlyin the absorption-
vessel, with which it is-in direct communica-
tion, shall be constantly maintained according
to the temperature which it is desired to be
produced. it is therefore necessary to employ

a pump, B, or.a device to restitute or return

. from the absorptlon vessel to the boiler the

‘liquid, which shall have been charged again.

with ammoniacal vapor.

~ The apparatus further contains several ac-
cessory devices of relative utility, which, ren-
dering the operation. both easy and economi-
cal, deserve special mention. Between the
liquefier and the congealing apparatus or re-
frigerator there is a recipient, I, for the lig-
“uefied gas. It is provided with a tube to in-
dicate the level, and consequently the quan-
~tity of available ]1queﬁed gas it contains, and
it also serves the purpose of regulating the

flow of the liquid into the retmgemtor,' where.

it-is.to be received in a quantlty varying with
the extent of the serpentine pipé contained.

Between the boilerand the absorption-vessel
there is a eylindrical vessel, G, which is com-
posed of an outer cyllnder, g, and a ‘planger,
¢', between which there is an annular space,
within which a serpentine pipe composed of
several branches is located. The exhansted
but warm liquid coming from the boiler circu-
lates through the serpentine and parts with
the greater part of its heat, heating the rich
but cold liquid which fills the annular space
and surrounds the serpentine pipe.

It is hardly necessary to add that the ex-
hausted liquid and the rich liquid circulate in

opposite directions, the rich liquid ascending

and the exbausted liquid descending. This
contrivance has the double advantage of pre-
paring the exhausted ammoniacal solution for
a new absorption by cooling it-and of produc-
ing an economy by utilizing the heat which is
abandoned by the reheating of the rich liquid
that is to undergo a new distillation. Coin-

plementary to this we use a cylindrical tank,

H, containing a serpentine pipe, in which the
exhausted liquid coming from the vessel G
circulates. . The tank, being constantly sup-
plied with a fresh stream of water, will effect
che cooling of the liquid ecirculated through
the serpentine.

X is a heater located in the flue of the fur-
nace, and has for its object to complete upon

the rich liquid the effect produced in the ves- -

sel &. We also use a device for expelling
from the apparatus the air and the non-con-
densable gases which it may contain. It con-
sists of a vessel, m, filled with Water, in which
plunges a tube, #, having. a cock on its ex-
tremity. By means of the cock p, placed on
the recipient of the liquefied gas, a similar ex-
pulsion of the air and non-condensable gases
is made from the boiler and the liguifier. - The

Dboiler is placed in a furnace built of brick, and

the- liquefier, the absorption-vessels, pump,

and the other contrivances described are ar-
ranged on a suitable frame-work, of which M
is the foundation-plate and L L/ the standards. -

In order to 1use this apparatus for. the pur-

pose of making ice, a series of molds of any

form that may be deemed proper are placed
in the bath of non-congealable liquids. It is
well thén to agitate them, which may be ef-
fected by placing them in a movable frame,
Q, the tail- -piece ¢ of which is connected by
means of an eccentric, ¢/, with the shaft oper-

ating the pump,.and which is moved simulta-
neously therew.ch.

If the apparatus be used ounly to produce
cold, the serpentine pipes of the refrigerator
may be caused to act directly upon the liquid.

In the boiler are arranged a series of disks,
oue above the other, the object of which is to

- rectify the gas—that is to say, to depriveitas

much as possible of water. These nlates con-
stitute the rectifier R,
. The operation of the machine above de-

“seribed is a8 follows: The ammonia distilled

in the boiler A is rectified by its passage
through the rectifier R, is then conveyed to
the liquefier B, under the influence of pressure
and cold becomesliquefied, accumulates in the
recipient T of the liquefied gases, and finally
arrives in tlie absorption-vessel D through the
plunging tubed’. The exhausted ammoniacal
solution, on the other hand, sinks to the bot-
tom of the boiler, whence, by means of the
tube a/, it is conveyed into the serpentine of
the cylind'rical vessel G and its eomplemen:
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tdry vessel, and finally arrives ecooled in the

absorption-vessel, whence it drops upon a per-
forated plate, which returns it'to the cooling=

serpentine in the form of spray or shower.
. The gas and the exhausted ammoniacal so-
lution arrive simultaneously in the absorption-
vessel and combine with each other, thus gen-
erating arich ammoniacal liquor, whichistaken
and forced by the pump through the vessel G
and a reheating apparatus into the upper
plates of the rectifier.. This ammoniacal so-
- Jution—undergoes a new distillation, and will
again pass through the several stages of the
operation, as justdescribed. Coldis produced
in the serpentine pipe of the refrigerator, and
is transmitted to the non-congealable liguid
in which the ice-molds are placed. The ice is
removed from the molds by bathing the latter
in water of - ordinary temperature. :
To save all the cold that may be- produced,
we use a sleeve around the tube through which
- the ammoniacal vapors of the refrigerator es-
“cape, which sleeve-constitutes a reservoir for
water which is ultimately to be congealed. In
this way it is cansed preliminarily to lose sev-
eral degrees of temperature.. A small tank
‘placed upon the liquefier B, on'top of the ap-
paratus, has 1o other objeet. than to effect an
_easy distribution of the water of condensation
between theliquefierand the absorption-vessel,

Having thus deseribed the general arrange-

mentsand functionsof thisapparatus, we shall
now refer to some details which deservespeeial
‘wention. Thepump; forinstance, is composed
«of a disk of leather bent into a cup shape and
“¢lamped between two metallic disks, as shown
" in Fig.60of Plate 1. Movement is imparted to
~_the piston by means of a connecting-rod ‘at-
‘tached to a ecrank-shaft of which the bearings
arein brackets which are fast to or part of the
frame. Thepiston-rod,itwill be seen, traverses
a double stuffing-box, made of india-rubber or
leather. By a very simple arrangement the
pressure exerted by the stuffing-box on the
piston-rod is greatly reduced. The arrange-
ment consists in placing in communication, by
means of tubes, thé absorption-vessel with the
pump-cylinder. The tube is connected with a
branch, b, as shown in Fig. 6, Plate 1, estab-
lishing communication between the absorption-
vessel and the portion of the cylinder which'is
between the upper end of the stroke of the pis-
ton and the stuffing-box.

The valves or cocks used in this apparatus
are made to be perfectly tight at whatever
pressure. To this effect the conical plug- or
stopper is provided with a stem, @, Fig. 7,
which is scldered or otherwise secured to the

upper or contracted portion of theplug, which’

is placed in the cock-chamber in-such a man-
ner as that the stem a will protrude at the up-
per part thereof, while the chamber itself forms
a projection at the under side. From this it
will be seen that leakage can only take place
either above or below the conical plug. Below
the escape is prevented by means of a stopper,

¢, which is serewed onto a metallic washer, d,
which compresses another washer made of
rubber, e. Above, a rubber tubeis connected
with the cock-chamber on thé one side and
the upper portion of the stem a-on the other,
in which tube the leaks, if there be any, are
collected.  The elasticity of the rabber taube
will allow of the working or rotation of the
plug without aliowing any of the ammoniacal _
gases to.escape. The plug is maintained in
position in the,.cock-:ghamber' by means of a
small spring, which rehders the working of the
cock -comparatively easy. A safety-valve
(shown in Fig. 7%) is arranged in such a man-
ner as to allow of no loss of gas, even if the
pressure should exceed that of safety. The
clappet-valve a is suspended in the center of a
flexiblerubber valve, b, held in place by means
of a ring, ¢, over the cavity d.. A lever pro-
vided with a weight rests, accordingto the or-

‘dinary arrangement, on the central pin of the
clappet-valve.

In the eavity d a side opening,
¢, is made, from which starts a branch, 7, in
which is fastened the tube g, the lower extrem-
ity of which plunges in a bath, .

It is evident that if by excess of pressuré the
clappet-valve a be raised, the guas, instead of
escaping into the open air, will pass throngh
the opening ¢intoand become absorbéd by the
water. ' ) o

The- distributer-shown in Fig: 8 of the- ac-

| companying drawings is a device. by which:

the liquefied gas is distributed in-equal quan-
tities - through the several serpentine pipes
which compose the refrigerator.

.In the construction of thisapparatus no ma-
terials other than metal—i. e., materials' not
attackable by ammonia—should be employed.
Care should be taken to avoid theemployment -
of alloys bf copper and zinc.- Copper may,
however, be employed by tinning er silvering

|it. The solderemployedshould beeithersilver

or tin, and the joints are packed by means of
a cement composed of the white'sf eggs mixed
with quick-lime, or by means of rubber or tin’
washers. D A :

Pressure-gages should alwaysbeused on the
boiler of the ‘apparatus of countinuous action
and upon the absorption-vessels. On small. -
machines a safety-valve may be used which is
composed of a disk inclosed in a suitable cham-
ber. This disk should be of a resistance such
as to tear or break when submitted to a press-
dre which is less than that necessary to burst
the boiler. ' o ,

With this apparatus may be used the various
forms of refrigerators deseribed in the patent
before referred to of F. P. E. Carré, and other
modifications in the construction and operation

may be adopted without departure from our

invention..

Having :thus described the improvements
subject of this patent and the manner in which
the same are or may be carried into effect, we
claim— ‘

1. The general cons truction and arrangement

_
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or combiration of apparatus having conti nuous
action. ' i
2. The general construction and arrangement

or combination of apparatus having intermit-

tent acfion, : ‘
" 8. The particalar construction and arrange-
.wentof the:pumps, stop-cocks, distributer, and

safety-valve;allasherein shown 2nd deseribed.
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 In testimony whereof we have signed our
names to. this specification before two sub.
scribing witnesses, ‘ ‘ '
e J. MIGNON..
Witnesses: H. ROUART.
Eowarp Tuok, :

U. 8. Vice-Consul,
8. KINNARD. '
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