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70 all w7wm i Maly CONCErn:

Be it known that I, FRANZ XVINDHAU SEN,

—a subject of the King of Prussia and Emperor
of Germany, and a resident of the city of Ber-
lin, in the Kingdom of Prussia and German
Emplre, have invented certain Improvements
in the Process of Reirigerating Rooms and
Liquids or Fluids, and also in ‘the apparatus
used thelefm——namely, in the continuously-
‘10 working vacuuni-refrigerator, of which the

following is a specification. - S

- Thisinvention relates to refugera,tmﬂ appa
ratus in which a circulating current of very
cold salt-water or equivalent fluid is employed;
and it consists, partly, in the combination of a
receptacle in which the salt-water is cooled
with another in which the sulphuric acid or
other liquid is volatilized, a pipe connecting
the two, and a closed circuit of tubes through
which the salt - water lows after being made
cold by the evaporation of the sulphurie acid.
It consists, further, in the salt-water cooler
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and acid-absorber or evaporating-chamber for |

the acid, with condensing devices for restoring
the acld to liquid form, a circuit of pipes for
conveying 1t to said condensing devices and
returning it to said absorber or evaporating-
chamber, and the salt-water cooler and circuit
of refrigerating-pipes. |
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30
operating 1n the acid-cooler in combination

- with said cooler, said absorber or evaporating- §
chamber, and the circulb of salt-water pipes.
1t further consists in a number of details of
construetion and combination, which w111 be
hereinatter set forth and claimed. .

In the accompanying drawings, Flgme 1,
which is partly on Sheet 1 and partly On_S‘heet
2, represents a vertical section of my appa-
ratus. Fig. 2 represents a detall longitudinal
vertical section of my salt-water cooler. . Iig.
3 represents a vertical section on a plane at
right angles of my device for preventing the
salt-water {from rising too high in said salt-
water cooler. TFig. 4 1epresents a longitudinal
vertical section of the absorber or “acid - re-
frigerating receptacle. Iig. b represents a
similar view of the acid - cooler. IFig. 6 rep-
resents a detail vertical section of the stuffing-
50 box{ortheagitator of thesalt-water and cooler.
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It further consists in a rotating agitator

J

|

Fig. 7 1epresents a veItlcal section through
the acid-pump.
In each of these ﬁn*ures someé of the parts

ale shown 1n elemtlon and not. in section.

I said drawings, A designates a cylindrical 53
hermetically-closed vessel, (S‘ﬂt watér cooler,)
which is about half ﬁlled with a solution of
chloride of potassium or of salt-water. This
vessel- A, Figs. 1 and 2, is connected with a
51m11ar cyhndrlcal vessel B, (absorber,) by
means of a pipe, C. By means of the arrange-

‘" |

‘ment deseribed hermnafter the absorber B,

Figs. 1 and 4, is kept about half filled w1th
Sulphume acid of 50° to 60° Baumé, and the
purpose of the latter is to absorb and condense
the vapors coming from the salt - cooler A
through the pipe C. - |
In order to effect the evaporatmn of the
salt solution at a low temperature and at a
correspondingly approximately complete vac-
uum, the absorber B is connected by means
of pipe-conduit D with an exact-working air-
pump, in particular- with the air-pump for
which'I have obtained .United States Letters
Patent No. 247,456, dated September 20, 1881, 75
This air-pump is able to produce and main-
tain an almost absolute vaciium 1in the salt-
cooler A and absorber B. TIn consequence of
this the salt solution is cooled down far under |
0°.by a partial evaporation. . With a view to 8o
hasten this cooling and to brmg about a close
mixing of salt solution,a rot&tmg stirring ap-
paratus, I, Fig. 2, 1s placed in the salt-cooler.
It consists of Q shaft bedded ceuntrally in the
salt-cooler and projecting outside with a tight- 83
closed stuffing-box, and prowded inside with
a number of Tadial sweeps. When the shaft
is turned, the salt solution is set 1n violent
motion, and thus a thorough mixing of the |
salt solution is attained and its evaporation go
accelerated. 'This stufﬁng box for salt-water
cooler, which is also applied in gimilar con-
Structlon to the absorber, is represented on a
large scale in Fig. 6. A may be seen in the
dmwmgs a rubber ring, v, is pressed In be- g5
tween the stuffing-box cap u and the stuffing-
box itself. Asecond rubber ring,?',on the shaft
is pressed by a spring, z, the othel end of
which bears against an adjusting-nut, y, on the
outer face of the said cap. AS there is a vac- 100
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unum in the interior of the spaces to be closed, | destination through the conduit <.

the pressure of the outeratmosphere on these
two rubber rings effects a perfect closing.

For the furtherance and circulation of the
salt solution in the circuit of tubes used to
cool rooms and fluids by contact, and to pro-
duce the closed circular course of the cooling
solution, a wing-wheel, K/, is fastened to the
stirring-shaft in a concentric chamber at one
end of thesalt-cooler A. The purpose of this
wheel, working like a fan, is to set 1n rota-
tion the salt solution,which flows through the

semicircular opening ¢ when the stirring-

shaftis turned,and to drive it thereby—i.e.,by

centrifugal power—into the conduit of tubes.
But the wing-wheel can also be applied as an
independent centrifugal pump outside of the
salt-cooler, which can particularly be recom-
mended in case the wing-wheel has a different
velocity trom that of the stirring-work. This
circuit of tubes for cooling is connected on
the one side 1n I with the web or net of tubes
(x for cooling, on the other side, by means of
the branch pipe H, with a salt-water pump.
The purpose of the latter 1s to suck up the
salt solution out of the salt-water cooler and
to eject 1t into a basin in which ice is o be
produced in the well-known way in tin cells.
By means of a cock, b, with three ways, the
communication can, as is evident, be made
with the salt-water pump or the web of tubes
for cooling.

After the salt solution has imparted the
cold in the web of tubes for cooling,or in the
freezing-basin, wholly or partially, or ab-
stracted the warmth in the room or fluid to be
cooled, it runs either direct or passes through
the fresh-water coolers T and T' through the
conduit of tubes F* and F® baeck into the salt-
cooler A in the direction of the arrowsl 234
in a closed circular course.

The purpose of the fresh-water coolers T and
T 1s to cool water or other fluids by means of
the backflowingsalt solution, on the principle
of counter- cuuents as this Salt solution can
still hold warmth. With a view to this the
two bodies T and T consist of eylindrical ves-
sels 1intersected by tubes,which have (aboveor
below the tube sides by means of lids screwed
in) chambers, through which the salt solution
in directions b 6 7 passes through the cooling-
tubes and returns again at 8 into the salt-wa-
ter cooler.

As the cooling of the salt solution is effect-
ed by evaporation in an approximately com-
plete vacuum, so much water must continu-
ally be conducted to the salt solution again. as
is lost by evaporation. This fresh water is
conducted through a thin pipe, L, and regu-
lating-cock I/, so that the salt solution in the
coolers and the conduit always receives an
equal volume and a nearly equal saturation.
The fresh water or other fluid that is to be
cooled passes, however, at ¢ into the cooler T,
and from there through connecting-pipe 2 in-
to the cooler T, and guitting that reaches its
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In pass-
ing through the fresh water is cooled down
almost to thetemperature at which the return-
ing salt-water solution passes at H’ into the
first cooler, T.

Tn ease of a deficient closing oceurring in the
conduit for cooling, or in the salt-water cool-
ers, there 1s att"lched on the one hand, in the
conduit F a check- valve M, and,on the other
hand,on the fresh-water cooler (or in case that
is not used, in the respective conduit of tubes)
there is an apparatus, N, the purpose of which
18 to prevent the salt-water cooler from over-
filling. This safety apparatus N, Figs. 1 and
3, consists of a hollow cylindrical cast piece
screwed on above the tube-cooler T, closed on
top with a lid, and provided with a centrally-
perforated partition. Initiscontained a float-
gage, N', easily movable, with a piston-slide,
N, fastened centrally under it, and 1s easily
moved up or down in the mncentllc hole of
the partition N°. This piston-slide has only
at the bottom a full round plate,which is con-
nected with the float-gage N’ by means of ribs.
This float-gage is fixed at such a heightthat at
the normal level of salt solution in the cooler
A the backflowing salt solution can pass un-
impeded through the cylindrical opening in
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the direction of the arrow 7 into the cooler A. g5

As soon, however, as the level of the salt so-
lution goes beyond the limit, the floating gage
rises, and with it the 1Jist011-slide, and closes
the passage. If the level of the salt solu-
tion continues to rise, the floating gage does
so too, and by knocking opens in the lid N?*
a safety - valve, K, attached there, through
which then atmosphericairenters with a great
noise, the vacuum in the salt-cooler dimin-
1shes, and thus a further overfilling of the
cooler A 1S rendered 11]11)08‘311)16

The interior of the vessel N is connected, as
may be seen in Fig. 1, by means of tube Q,
with the steam-space of the salt-water cool-
er A, so that the level of the salt-water in the
safety-vessel N always remains the same as
that in the salt-water cooler A.

The absorber I, Figs. 1 and 4, 18, as regards
shape and gize, similar to the salt-water cooler
A, already described.

Tn order to attain, however, a perfect cool-
ing ofthe sulphurie acid in the absor ber, atube-
coolel, O, Iigs. 1 and 5, is connected with the
latter, 111130 which, by means of a wing-wheel,
C, placed on the stuunw shait of the absm bel
the acid is driven through the tubes of the
cooler O, and at the other end of the tube-
cooler the cooled acid passes back into the ab-
sorber. The wing-wheel can likewise be ap-
plied asan independent centrifugal pump out-
side of the absorber. FPlaying round the cool-
ing-tubes, the cooling-water enters at arrow
9 the acid-cooler O, and runs on from there
into the basin C?, surrounding the absorber,
whereby a continual cooling of the sulphuric
acid on a large surface takes place. The ab-

sorber B 1s connected with the air-pump by
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represented here, as it will be understood from
my prior patent hereinbefore mentioned.

In order to prevent in the evacuation any
particles of aecid from passing into tube D, an
acid-catching apparatus, Figs. 1 and 4, isfixed,
in the shape of a funnel, V, in the steam-
dome B’, and into it the air-suction tube D
enters so low that the withdrawing vapors
and alr get a rising-and-falling motion, and
thus throw any acid carried away with them
into the funnel, out of which 1t rains back
through the narrow opening of the funnelinto
the absorber. With a view to bring the acid
always back again to its original concentration,
it 1s continually conducted through an acid-

pump toanacid-vaporapparatus,andoutofthe
latter the concentrated acid runs in an equal

measure back into the absorber through the
conduit of tubes R. Inthis acid-pump, which
18 represented In the arrangement in Fig. 1,
and likewise on a larger scale in Fig. 7, the
difficulties are avoided which are attendant

on common pumps for sucking up fluids out

of closed rooms in which & tension under the
atmospheric pressure prevails. These diffi-
culties consist in this, that these fluids, and
especially corroding ones, when bwught 1n
contact with the stufﬁng box of the piston-
rod, make the stuffing - box loose, and thus
pvevent the proper working of the pamp.
Fquallytroublesome proves the non -operating
of the sucking-valves, as pump will not draw
under such circumstances.

The pump represented here, and in which
these deficiencies are removed, consists of a
fluid-collecting pipe, A’, of the real pump-cyl-
inder C°, whichis pr OV]ded with the slit-open-
ings & S through which the fluid enters, of

the puamp- plstons B"’ of the double stuffing-box i

R* which is connected by means of the thin
tube U’ with the vessel or apparatus to be
emptied.

The manner of working of this acid-pump
is as follows: The fluid passes through tube
E? into the collecting-pipe A’ of the pump
and reaches in 1t the level of the fluid in the
vessels to be emptied, goes through the pecu-
liarly-arranged slits 5° 57 under the piston B’
and is carried away by the latter in the down-
stroke. In order to prevent the fluid, espe-
cially acids, from touching the stuffing-box, a
sufficiently high free space in the pump-tube

1is left above the level of the fluid in the collect-

ing-pipe. To avoid any splashing of the fluid,
and to hinder its sticking to the upper part of
the piston-rod, the shade T'isapplied. With a
view to increase thesafety in the working ot the

pump, the doublestuffing-box R*is constructed

at a certain distance from the level of the flnid,
and in such a manner that the middie hollow
space in this stuffing-box i1s brought into con-
nection with the air or rarefied-air room of
the vessel or of the absorber to be emptied by
means of a small tube, U’, so that an equally

means of tube D. The said air-pump is not | high-—viz., low—tension pr evailsin the upper

room of the pump and in the air-room of the
vessel, and displacement of the fluid column
in the chamber of the pump by the alr pene-
trating from outside is thus prevented. In
addition to this, a funnel shaped appliance, %,
can be fixed to the upper part of the stufﬁng
box and filled with acid, water, or oil, so that
In case the stufiing- ‘box should get; untlght
only this fluid, and not the atmospheric air,
could get into the pump. The function and
construction of the concentrator are not fur-
ther represented here, as they are already de-
scribed in another natent In the circular
course of this acid from the absorber to the

absorber two apparatuses, W and W', for ex-
changing warmth, are attached. The acid 1s
pumped out of the absorber by theacid-pump
in the direction of the arrows 10 and 11 to the
concentrator, and the concentrated acid leaves
the latter, flows round the heat-tubes in the
warmth-exchanging apparatus W, after the
principle of counter-currents, and returns ab
S into the absorber again. On this route the

hot acid gives the greatel part of its warmth

in the warmth-exchanging apparatus W to the
acid led out of the absorber, whereas the acid
lowing out of the concentr&tor to the ab-
sorber is cooled down almost to water tem-
perature farther oninthe warmth-exchanging
apparatus W’ by cooling-water that runs in at
T and out at U.

Having now described my 1nvent10n and also
the process of and the apparatus for perfmm
ing it, what I desire to claim as my exclusive
pr()perty 18—

1. In combination with a. scﬂt water cooler,

A, the pipe E, backstroke-valve M in the
coolmo conduit, series of pipes G, coolers J
and J’, > chamber N, with float-gage N’ piston-
slide N " alarm inlet- valve K, and pipe F°, the

whole bemg arranged to operate in the man-

ner and for the purpose Substantlally as de-

scribed.
2. The combmatwn of a tube cooler, O, ‘with

‘the absorber B, and wing-wheel C, connected

by suitable pipes, substantially as demmbed
and for the purpose set forth.

3. In combination with an absorber, B, the
acid-catching apparatus B’y with fannel V un-
der the steam-eseaping pipe D, in the manner
and for the purpose described.

4. In combination with the stuffing-box of
the steering-shaft in the salt-water cooler A
and absorber B, the rubber ring v, pressed be-
tween the stuffing-box neck and the stuffing-
box gland %, and the second rubber ring, v/,
fixed on the shaft and pressed by the spiral
spring # and nut y to the surface of the stuif-
ing-box gland w, substantially as described,
and for the purpose set forth.
| The arrangement of the acid-pump A’ at
such a relative helght to the level of the acid
in the absorber B that sufficient space is leit
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above this level that the fluid cannot approach | filled with acid, water, or _oii, as and for the 1o

the stuffing-box, substantially as and for the | purpose described. |
purpose described. In testimony whereof I have signed my name

6. In combination with the piston-rod of | to thisspecification in the presence of two sub-
5 the acid-pump, the shade or plate T, substan- | scribing witnesses.

tially in the manner and for the purpose de- FRANZ WINDHAUSEN.
seribed. Witnesess:

7. In combination with the stuffing-box of MARC M. ROTTER,
the acid-pump, the funnel-shaped cap-piece Z, B. Ror.
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