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- UNITED STATES

PaTENT OFFICE.

 ALEXANDER C. TWINING, OF NEW HAVEN, CONNECTICUT.

IMPROVEMENT IN APPARATUS FOR COOLING AND FREEZING.

Specification forming part of Lefters Patent No. 35,051, dated April 22, 1862,

—

To all whonv it may concerw:

Be it known that I, ALEXANDER C. T'WIN-
ING, of the city of New Haven, county of New
Haven, and State of Connecticut, have in-
vented a new and useful Improvementin Fix-
tures, &e., for Refrigeration and Congelation;
andIdeclarethatthe followingisafull deserip-
tion of my invention, of which—

Figure I of the accompanying drawings
shows a front view; Fig. II, a side view; Fig.

IT1, a plan or ground view, and Fig. IV an

elevation and side view of certain detalls and
modifications. . | |

In a former patent I have described the gen-
eral process which 1s employed. .

In the drawings, A A A istheexhaust-pump
for evaporation of a volatile liquid, and B B
B B is the exhaust or vacuum vessel,1n which
the above pump keeps up a partial vacuum,
and into which ether (making that the type
of any volatile liquid) is introduced to be
evaporated in part, and consequently cooled.
In this present construction the cooled ether
is drawn out of the vessel by the lower circu-
lating-pump, ¢ a «, and is forced by the same
into the freezing-eisterns or refrigerating-ves-
sels (not shown in drawings) through the cir-
culating-pipe a @ and back through b 4. The
temperature of the cold ether is raised in the:
act or process of freezing the water, &c., ex-

posed to its aetion, and it is returned (by the

aid of a second cirenlating-pump, 1f desired)

through the upper cireulating-pipe, ¢ ¢ ¢, into

‘the top of the vacuum-vessel. Thislastpipe ex-
pands intothe funnel-shapeddistributing-cav-
ity e e ¢, which has its bottom pierced with
holes to discharge the etherin a shower upon
the grating F ¥. For more complete distri-
bution of the ether upon the grating an auxil-
iary plate, g ¢, is interposed- and is pierced
with holes more numerous and of smaller size
than in the funnel-plate above mentioned.

The ether now falls in drops upon the middie |

of the upper grate-bars, around which there
pass eloths ¢ ¢ ¢ idown to and around the bars
of a lower grating, which is suspended by
them. Straming-sercewspass through the vac-
num-vessel’s under side into lugs cast upon
the ring of the grating /v Ir, by which the cloths
are strained taut. These cloths offer a very

extended surface for the ether to run down
upon and so be exposed to evaporation in the
vacuum. Metallic plates without the grat-

ings and other thin diaphragm would con-
stitute an equivalent arrangement, although
less advantageous. Moreover, the metallic

| plates might be placed horizontally with rims

around and holes pierced through them, form-
ing colanders one below another in a series,
showering the ether through successively, as
shown in Fig. IV of the drawings. The ether
or other vapor passes between the funnel eece
and upper head of the vacuum-vessel, and is
drawn to the exhaust-pump through the dis-
charge-pipe k k& k& and its controlling - cock;
but this passing vapor strikes open dia-
phragms f f, &c., of metal, cloth, or-other

| suitable material, arranged between the fun-

nel and the upper head to catch small drops
or mist of liquid which the vapor may bear
along in its current, and discharge them in
drops or vesicles down the diaphragms. The
vapor, however, turns into the spaces or slits
left in or between the diaphragms, and meets
other diaphragms overlapping these spaces,
but with a distance between, all asin the draw-
ings. This may be susceptible of still other
application. The vapor pumped out of the
vacuum-vessel is thrown by the ether-pump
A A A at its return -strokes into the . re-
storer D D D, through the pipe /! and its
controlling - cock. Here it is reconverted
into liquid, according to the operation de-
seribed in my patent dating from July, 1850;
but during the process a little air becomes
mixed with the vapor, and this air would
accumulate in the restorer and impede or
destroy continuous condensation 1f not re- -
moved. To remove this air without serious
loss of vapor is the object of my condensation-
pump ¢ ¢ and condenser 7 i 1, also of the gas-
pump 72 n and precipitating-vessel o 000. The
condensing-pump may be worked, as in the
drawing, by the piston-rod of the ether or ex-
haust pump continued through, or by a sepa-
rate rod. It drawsmixed vapor and air from

the upper part of the restorerD D D through
the pipe d d d and its controlling-cock, and'it
throws the mixtiire inte:the condenser, where
most of its vapor is condensed under the aug-
mented pressure on the outside of the pipes,

which haveé wafer running through them, just’

as in the restorer. “T'he gas-pump now draws
the air, with a little vapor still 1 it, from the
condenser through the pipe p p p.and its con-
trolling-cock, and throws it-throughs + 7 with




“as high compression as pmetwable into the
p1'er=1p1ta,t1nu'-vessel 0 0 0, which aetg by its
pipes like the condenser and restorer; ‘but the
preclp113;ttmn*—ve<ssel embraces, by means of the
connecting-pipe s s s 8 and its controlling-

:ock, the narrow cavity ¢ ¢ f around the lower
part of the vacu um-vessel, whichlower part 1
call the ¢ cold-ether reservoir.” This reservoir

is of sheet-copper; and by the important assist-

ance of its lJow temperature precipitates from
the eompressed zm* nearly all its small residue

of vapor. The air may then escape through .

the small orifice or cock and escape-pipe v w.
This escape-pipe may be enlarged and par-
tially filled with water, 'aileohol' sponge, cot-
ton, or other absorbents to catch any remiain-
ing ether, small as its quantity will be. This
operatmn will be aided by making the escap-

- ing air expandinasmall warkmfr-pump on its |

way to the escape. The absorbed or liquid
ether may be returned through a pipe leading

. from its containing subbtfmce and vessel 1:0.

the Va01111m-vessel ‘rakmn care to close the
escape-pipe from airfor the time being. Itis
obvious that I may employ any part of either
the vacuum-vessel’s surface or of the circu-
lating or the vapor pipes for precipitfation,
just as I have desembed for the cold- ether
reservoir,

Again, if any part of the appamtuq is liable

to coneeﬂled leakage, 1t may be inelosed by a.

casing, as the vacuum-vessel in Fig. IV, or by
a chamber as the stuffing-hox of the main pis-
ton-rod at I, and the. (,mrlt) or chamber may
be kept filled with water, or the eseape-pipe
@ may beintroduced-into those cavities, By
‘these means the leakage will carry back the
ether vapor which the eseape air would other-
-wise waste, or will itgelf be avoided. Tlms,
also, gasleaking out from one part may leak in
at another by embmem o hoth in the same cav-
ity or inclosure. -~ |

1t will ‘be underﬁtood ﬂmt plpes cocks, :-111(1‘

channels are provided to conduct the 1‘espeet-

ive precipitations of ether back to the main |

body or current, and, again, that non-conduct-
ing wrappers orcoverings are provided for the
“vacuuim-vessel and for “all pipes or pm'ts ex-
posed to injurious radiation. .

The returned lignid from the 1*0%‘[01‘@1‘ will
1101(1 oils and othert 11111)111 ities derived from the
- ether-pump or leakage of water, &c. TheseT
~propose to work out by the clarifier E E E.
This iy a hollow cylinder with tight heads,
which are capped both above and below by cav-
~ ities of convenient shape, w w w 1. Pipes run
through both heads tightly. The pipes open
'by&ver reontraeted borein each into the upper
cavity,and by their full bore they openinto the
undercavity. Thislastopens into the vacuum-

vessel through a large central pipe, v v, and

its controlling-eock;-which,‘like some of the

other cocks, is closed at bottom and has a.

.s,tu fing for its stem The discharge-pipe xx of
the restorer opens into the hollow cylinder
and fills it around the pipes with warm re-
stored. ether, which discharg es mto the vac-

uum-vessel thmun‘h the pipe #’ 2’ and its con-

trolling-cock, or, if preferred, a self - acting
valve which opens and shuts or contraets by
flotation in the liquid itself. The upper cavity
opens upward by the pipe and cock y y Into the
return ether-pipe c ¢ c. |

The operation is as follows: The. plpe and

cock 4 ¢ allow a regulated stream of the re-
turn ether to run from the circulating current
into w 4w .and into the small upper orifices of

the. pipes, which terminate in a horizontal

plane. The ether spreads along the inner sur-

faces and is evapomted by the warm liquid
around the pipes, cooling the latter. The va-

por flies down the pipes “and up through the

central pipe into the vacuum, while 1mpur1tles

run down and may be drawn off into a bottle
serewed upon 2’ by first opening and 13]1 en elos-

_mﬂ‘ the cock at z’.
“WhatI claim in the a;bovfa, and desire to se-

cure by Letters Patent, iscmbodied in the fol-
lowing:

1. The rcondenbmﬂ'—pump and condenser in
combination with the restorer, whether "mth

or without the gas-pump and precipitating-
vessel between them and the escape-pipe, the

gas-pump and precipitating-vessel, in combi-

nation with the restorer, whether with or with-
out the condensing-pump and condenser inter-
vening, and the employment of any cold sur-
face of the vacnum-vessel or of the circulating-
pipes or the vapor-pipe as part of a prcelpltat-
ing-vessel, or of a condenserin any way sub-
sta,nimlls ﬂle same as above.

. The use of cloths as above, or other 1)1&1365

equw&lcnt thereto, in combination with a dis-
tributing-funnel ‘or any distributing plate or

arran n‘ement for the liquid, also the use of the

'coland ers in a series, all substantially asabove

and in combination with a restorer.

3. The above diaphragm a,rranfrement for.

m*reqtmw mist or vesicles from vapor, in com-
bmatmn with an evapm‘atmw apparatus.
4. The clarifier,in combination either with

the eirculating cold current or the recon ducted |

liquid from the restorer. |
5. The combination of a v acu m-veqqel f_md

a liquid cooled therein with & pump or pumps
to draw out from the vacuum-vessel and throw
| back in a continuous circulation that freezing

or refrigerating liquid.
- 6. T’he eonnecuon of the escape-pipe u u,
or of any escape or leak outward, with a eaw‘ry

surrounding any part leaking inward, to ob-

viate loss of ether, as above.
AL’EXR. Ci.. TWINING.

W,Vltnesees .
| EpwARrD . IIERRICK |
CHAUNCEY A. DICKERMAN.




	Drawings
	Front Page
	Specification
	Claims

