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UNITED STATES PATENT OFFICE. 
ALEXANDER. C. TWINING, OF NEW HAVEN, CONNECTICUT. 

MPROVEMENT IN CEMACHINES. 

Specification forming part of Letters Patent No. 146,621, dated January 20, 1874; application filed 
June 6, 1872. 

To all ch?? it ??y concer?. 
Be it known that I, ALEXANDER CATLIN 

TWINING, of the city and county of New 
Haven and State of Connecticut, have in 
vented a new and Improved Ice-Machine; and 
I hereby declare that the following is a full 
and exact description of my said improvement 
and invention, to wit: 
The machine will produce the cold by the 

evaporation and recondensation of a volatile 
liquid, insoluble or but sparingly soluble in Wa 
ter, during mixture or contact of the same with 
salt-water, or other solution or medium, which 
last is cooled by contact with the first during 
the evaporation. Then the salt-water or me 
dium so cooled, is made to circulate around 
receptacles or Water-chambers containing Wa 
ter to be frozen, and is to be returned to the 
cooling-vessel to be cooled anew, all essentially, 
in this respect, as explained in an application 
for a patent heretofore made by me, and also 
as further explained herein. The foregoing 
word “medium” is and will be herein used ex 
clusively to signify the liquid or solution, of 
whatever description, that is cooled in an 
evaporating vessel or process, and circulated 
as above described. But my improvement 
herein consists in the particular Way, means, 
or parts for the operation and freezing effect 
thus generally above referred to. 

Figure 1 is a view of the parts in elevation, 
and Fig. 2 is a ground plan of the same. 
The cooling-vessel or refrigerator, in which 

the evaporation of the volatile liquid goes on, 
is E. The evaporation is effected by a double 
action pump, P, which draws or receives vapor 
out of E, through the inlet-pipe and valves e e, 
and forces the vapor out through the exit-pipe 
and valves ff. Compression of the vapor, re 
ceived as above, goes on alternately above and 
below the piston of the pump; and in order 
to prevent, as effectively as possible, any es 
cape of the compressed vapor between the 
piston and the inner surface of the pump, and 
also to reduce friction between the same parts 
to the least possible, a channel, space, or 
spaces, c, all around the piston, is made to con 
tain oil, glycerine, water, brine, or other liquid 
or 'solution for packing or lubrication, which 
liquid will fill any minute space or leak be 

But, because this liquid will in part escape or 
be forced into the chamber of the pump be 
neath the piston, the lower pump-head is made 
hollowing downward, and a small cylindric 
chamber, w, is provided in the middle to re 
ceive this escaped liquid flowing or delivered 
down into it. To make the flow or delivery 
the more complete and speedy, the flexible 
metallic or other plate 2 is fixed at its middle 
to the piston and beneath it, and has a less 
or a reversed curvature, compared with the 
interior surface of the pump-head which it 
comes upon, so that the rim of 2 will close 
first upon the exterior circle or part of the 
head, and then progressively close from the 
exterior to the middle, and force the liquid 
into it. The plunger projects down from the 
middle of the piston, and fits snugly into the 
receptacle c, and so, in the latterpart of the 
piston's descent, drives back the contained 
liquid into the groove c through the perfora- . 
tion which leads along the middle of v, as 
shown. If there should be an excess of liquid 
it escapes to the upper surface of the piston 
through a conduit or channel, shown by the 
dotted lines near and above c. This upper 
conduit should or may conduct to the rim or 
edge of the piston's upper surface, where a 
small depression may run around, and con 
tain liquid of this same description and use. 
Regurgitation from c is prevented beneath by 
a small stop-valve in the conduit through , 
and the same is prevented from above into c, 
if desired, by a stop-valve in the above-de 
scribed conduit, leading upward; but it may 
be prudent, and it will be easily practicable, 
to make both these valves yielding to any 
force much greater than the compressive force 
of the vapor, so that an excess of liquid, if 
any, accumulated above the piston may be 
driven back by the gradual closing of the 
plate 2' above the piston upon the upper hol 
lowing surfaces of the latter. For it will be 
observed that while 2 or 2', whether above 
or below, closes from rim to center upon the 
pump-head, they close from center to rip 
upon the piston's surfaces. As this lubrica 
tion liquid may wast; a little through the in 
let and outlet valves, a cup and cock, Y, i. 

pe-should be provided to introduce a supply, as , , 
tween the piston and the surface specified. needed, into the upper chamber of the pump. 

    

  

  





effectiveness of performance, I have invented 
the form and arrangement of condenser shown 
in the drawing. In the middle of the tight 
and strong cylindric or other vessel R, a small 
cylinder or acute cone, L, may conveniently 
pass from the top far down to the bottom; and 
it may also receive either the water-pipe I, as 
shown by dotted lines at G, or the vapor-pipe 
F, as shown by the dotted lines and two-way 
cock at m'. Also, on one side it has a vertical 
narrow slit, S, or series of openings into a 
channel between thin metallic sheets, soldered 
or tightly attached on the sides of the slit or 
series, and extending from the bottom of the 
central cylinder or cone nearly to its top, or 
as high as the under part of the space or com 
partment D'in the drawing. Both sheets to 
gether are then to be wound spirally around 
and around, but kept at an even and small dis 
tance apart by interposed strips or knobs be 
tween the sheets. 
i, will be formed, as shown in the ground plan, 
while at the same time another spiral space, a, 
will beformed, exterior to or between the first. 
Both spaces are shown in the drawing, where 
the entire metallic coil, so formed with the 
spiral spaces, is denoted by S. The spiral 
space i is much narrower than ar, and is de 
signed to receive, throughf F, the vapor from 
E, compressed into it by the pump P. But 
the spiral space a is meant to receive the cir 
culating cold water from the cold-water pump 
A, through its discharge-pipe I. While i re 
ceives the vapor through L and S, the cooling 
or condensing water may come from Ithrough 
a slit, S', in the shell of the restorer, as here after fully explained. The vapor, circulating 
spirally toward the circumference, falls con 
densed into the compartment m, into which i 
opens; but the water from S', circulating to 
ward the center, descends into on, into which 
a opens. Or, by admitting the vapor from F. 
into S, as shown, and continuing the water 
pipe into L, and thence into ac, instead of i, by 
a proper and obvious construction or attach 
ment of the metallic sheets, the above respect 
ive directions of the vapor circulation and the 
water circulation may be interchanged. In 
eitlher case, the . spaces i and a' must, for tlhis 
variety of operation, be closed at top com 
pletely, instead of only partially, as in the 
drawing, and also must be closed at bottom, 
except the limited entrances provided for i 
i?nto. m" andl for ae into M". Ordinarily, hoW 
ever, the spaces i and a may open into the 
upper chamber of R more advantageously 
than into L, (thence to F and I by the slits S 
S,) as above described. For this purpose, and 
in order to isolate completely those spaces 
from one another, the diaphragm D divides 
the upper space of R, above S, into two dis 
tinct compartments, mº and Mº, and the dia 
phragm D in like manner divides the space 

. beloW S into tWo compartments, m'' and M". . 
Of these compartments, m' and m° are open to 
i at the upper and lower openings or bound 
aries of that space, while, in like manner, M. 

In this way a spiral space, 
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and Mº are open to av. - Thus, the drawing 
shows i stopped from any opening into M, and 
M? and a stopped likewise from any commu-o 
nication with m and m”. Accordingly, the 
mode of operating (externally to L and with 
out its use) is the following: Water drawn, as 
through H, from any source of supply into the 
cold-water pump A is received into M through 
I and the cock n', passes down through ac into 
M, cooling the metallic sheets on its way, and 
condensing the compressed vaporini. This 
vapor, received from f F into m', pervades 
the space i and falls down, when condensed 
to a liquid, into m', whence it flows through 
B', as above. It should be observed that an 
equivalent construction for this same mode 
of operation would be to form and dispose the 
above metallic sheets into concentric cylinders, 
(with the spaces i and a between the sheets, 
relatively, as before described) increasing 
in diameter from the interior to the exterior 
of R, and closed from communication with the 
chambers on either side of D and D'in like 
manner, as already explained; but the coil has 
the advantage of avoiding the long vertical 
solderings or joints of the cylinders, and, be 
sides, the edges can be loosened, and the sheets 
uncoiled for cleaning from time to time with 
great facility. The chamber D G around L 
illustrates yet another variation. Let, for ex 
ample, the cock n' close I to M, and open it 
to that chamber. Into the same chamber.ac. 
will also open by one at least of its coils, but 
is supposed in this, as in a former case, to be 
closed completely from M as well as from m'. 
Equally, also, is it supposed to be closed from 
Mas well as from m', except at one or two of 
the external coils, as at n°. By this a water. 
circulation is secured from the middle out 
ward. There is shown also a slit, S', in the 
external shell of R, with which communicates. 
This is covered by the box or half-cylinder L, 
into which the pipe F enters, being closed by 
the cock G' and diverted from m” to L'; then 
by closing i everywhere above and below, ex 
cept a single coil, as M', opening into n, the 
gas may be made to expand spirally from ex 
terior parts to central parts. Obviously, as 
before stated and described, the sanie would 
be true of the cooling water if a were con 
nected with L', but closed everywhere above 
and below, except at some coil or two next to 
Land underneath; but, in what manner soever 
circulated, the water thrown in by A is dis 
charged by the waste-pump A' after its cool 
ing office is performed. This pump is exactly 
alike in shape and dimensions to A, and to 
work oppositely, either in manner substan 
tially as shown by an attachment to one and 
the same reciprocating shaft, or in any other 
manner by which the effect shall be secured, 
that both pumps A and 'A' are at every.in 
stant equal and antagonistic to each other in 
the amounts of water received and discharged. 
This will prevent any possible rupture of the . 
coils S by unequal hydraulic pressure. But, yet 
another essential to equalize pressures be-i- 
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tween the compressed Vapor and the cooling 
Wate-in other words, between the two spaces 
i anda, or the chambers mand M–is the office 
of the equalizer. This last consists of tine 
smooth-bore cylinder C° and its free but snugly 
fitting piston c. It is obvious that by this 
provision the pressure in in or in i will always 
be propagated to the water in M, and vice 
versa. No matter, therefore, in respect to this, 
how thin the metal sheets of S may be, since a 
change of form cannot ensue in virtue of the 
interior pressures, whether by collapse or en 
largement. However, there are other modes for 
the same calitionary prevention, of which the 
foregoing is simply a type or equivalent. Also, 
it is obvious that this above-described coln 
struction by coiled metallic sheets, or by con 
centric cylinder's furnished with an equalizer, 
is just as applicable to the absorber or to the 
exchanger (so called) of all ammonia or Carre 
ice-machine as to tle above. In those uses 
the space a for the cooling water would be rel 
atively less than in the drawing. In the 
first named of those uses, the space i being 
dily enlarged, would serve for the absorption, 
water and ammoniacal gas being emptied by 
an ammonial-puin) forcing into the letort or 
boiler. 

All the foregoing description has special ref. 
erence to the operation and devices for pro 
ducing the cold required; but what follows 
will have referelice mainly to applying the 
cold medium, when and in, whatever way re 
frigerated, and chiefly to applying it for the 
purpose of manufacturing ice. For this I pro 
vide any required number of tight freezing 
cisterns, VVV, &c., having re-entering water 
chambers W.W. W., &c., separated from one 
another, and from the cisterns by the sur 
rounding channels 0, through which the me 
dium circulates. Of these cisterns, the first of 
the series, for the time being, is always con 
sidered to be the one which first receives the re 
frigerated medium from the refrigerating vessel 
or apparatus. For example, from E, as above 
described, the drawing shows a provision for 
pumping this imediurn by B through Kinto a 
pipe, k, traversing near and parallel to the 
lower front angle or edge of V, which, at this 
point of the description, is taken as the first 
cistern in the series. The flow is checked when 
near or opposite the fair corner of V', and its 
course there diverted by a stop-valve worked 
by the rod and lhandle S. The small lateral 
pipes preceive it, each one alike, as learly as 
may be, and discharge it upward through a se 
lies of small orifices directly beneath the mid 
dle and along the extent of the water-cham 
bers W°, thus causing the refrigerated medium 
to impinge equably and symmetrically upon the 
under surfaces of those chambers. From be 
leath the chambers it flows laterally into the 
vertical narrow receptacles 0, and rises through 
tlhem in a slow and even current. These rect 
angles or channels are surmounted or closed 
by pipes p' exactly or sufficiently similar to 
the foregoing p, and similarly perforated with 

orifices, which let in the medium from be 
neath, and conduct it to an external pipe, k", 
that extends parallel to k along and oppo 
site to the upper front angle or edge of the 
cisten. Water filling the water-chambers of 
V* will thus have been refrigerated or frozen 
by the circulating medium, which last, on the 
other hand, will have become less cold and 
less refrigerating. It does not, however, pass 
immediately back to E to be refrigerated anew, 
but the pipe k turns down or branches to the 
two-way cocky, which can close it, but which, 
in the position now or first considered, opens 
the Way for it into a supply-pipe in front of 
tlhe cistern V, exactly corresponding in situa 
tion, structure, dimensions, and office, rela 
tively to that cistern, with k and its lateral dis 
tributing-pipe p, above described. And, for 
this reason, this supply-pipe is marked for that 
and every cistern by the same letter, k, as well 
as its valve and handle by s, and its lateral or 
distributing-pipes are marked p. Also, univer 
Sally, the upper receiving-pipes and discharge 
pipes, like the foregoing, are marked, respect 
ively, pli alnd kºlº, because they correspond witln 
the like parts of V* in construction and office. 
Also, the channels 0 surrounding the water 
chambers W convey a circulation, and per 
form a refrigerating or freezing of the watei 
in those chambers precisely corresponding to 
the like already described for Y? and W., only 
less in degree. The drawing shows the secont 
cistern, V, of the series, having its lateral re 
ceiving-pipes p conducting into o, and thence 
into k', which last, as described for the like pre 
ceding, turns down by its branch to the two 
Way cocky", Opposite the rear end of the cistel'?n 
V, next following. This, again, opens into the 
pipe k which runs near and parallel to the front 
bottom angle or edge of V, and has, like the 
others, its distributing-pipes p. The refriger 
ating medium, accordingly, circulates beneath 
and between the Water-chamber, W, and re 
frigerates or freezes the water filling those 
chambers, precisely as before in V and V, 
but less in rapidity of operation. The salme 
medium then passes up by 0, and along the 
distributing-pipes p", into the discharge-pipe of 
V, which, like those preceding, turns down 
and conducts the refrigerating medium into 
the lower pipes and the circulating channels 
of the next freezing-cistern, if such there is, 
and so on to the next cistern, and through the 
entire series of connecting cisterns, however 
numerous or however limited in number. But 
the last discharge-pipe of the series, for the 
time being shown as k' of the cistern V in the 
drawing, debouches into the discharge-pipe R' 
of the entire assemblage of cisterns, either 
directly or, as in the particular arrangement 
shown by the drawing, into pipes conducting to 
it, as hereafter described. The force of the circu 
lation-pump B, propagated through the series 
and into R', throws the returned medium into 
the collander J at top of E, as before described. 
Now, when the Water-chambers of the first 
cistern V* have become frozen up, that cistern 
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must be shut off and detached from further 
operation, and Vimust take its place as first in 
the series for the time being. To effect this 
detachment, turn the handles properly, and 
the connected central rod, which is shown with 
its projecting arms, will revolve, at their ex 
tremities, certain covers that fit the curve of 
the bore of k and shut off from that frozen-up 
cistern V', the entrances of the pipes p. By 
the same movement a disk (not shown) at the 
extremity of k next to s, but which had per 
formed as the stop-valve before referred to, 
will simultaneously revolve open and afford 
the refrigerating medium a passage past V? 
onto the front bottom pipe k of the next cis 
terin V, thence into V1 and through the chan 
nels o around the chambers W and to the 
discharge-pipe k! of that cistern, thence turn 
ing down to the cocky', which opens to the 
next succeeding cistern, and so on through 
the last of the series and to the pipe R', as 
hereinabove described. 
When the water-chambers W of this last 

described cistern, V, have become frozen up, 
V must, in turn, be detached from the series. 
This will be done by turning its handles and 
the connected covers and terminal disk exactly 
as above described for V* and its pipes. By 
this manipulation V will have become, instead 
of V, the first operative cistern of the series. 
Meanwhile the ice-blocks of V will have been 
loosened and removed, in manner, it may be, 
as hereafter described, and its chambers W. 
refilled with fresh water. Accordingly, this 
V is now in preparation to be reconnected 
with the series of operative cisterns; but it 
will evidently, when so connected, be the 
last of that series considered respectively to 
the refrigerating performance. But this re 
newed connection cannot be made by opening 

'... the discharge - pipe of the preceding cistern 
V into the supply-pipek of V”, as in ordinary 
cases, because the latter pipe is already per 
forming in the cold-medium circuit to supply 
V and the series beyond. Therefore, let of 
this and of every cistern be supplemented 
with a second pipe, r, in front of and par 
allel to them, respectively, and communicat 
ing with any desired branch of k through 
y or y', &c., which cocks can open the way 
from to k", and simultaneously shut offic 
from k. All the distributing-pipes pare con 
tinued into this supplementary pipe, which 
may thus be made the supplyipe, when k is 
shut off, and every cistern of the entire num 
her is supplemented in this manner, as shown, 
and marked by r in the drawing, because ev. 

i ery one will become frozen up and detached 
in turn. Also, every supplementary pipe is 
supplied with a handle, S, and a central rod, 
working covers for shutting the entrances of 
p, and a terminal disk for a stop-valve, in like 
manner as explained for the pipes k. The ar 
rangement of these stops and valves is such 
that r of either cistern has its entrances p 
open, when the terminal stop-valve is d, 
and vice versa. Therefore, the discharged 

pipe; and the same i? true of every. Supple 

medium from Y, entering by the supplement. 
tary piper, circulates along the chambers of 
V° till discharged anew.by.k of that last cis 
tern to the cocky of the next cistern V; but, 
since that cistern V is now in course of dis 
charging its ice, and of refilling with fresh 
water, its communications pare to be kept 
closed, so that both k and rare shut off, for 
the time being, from V, although each, by 
itself, through its open stop-valves, conducts 
its own free current past that detached cistern . 
-that is to say, the supply-pipe k conducts onward past the frozen eistern the cold cur. 
rent coming from K, and through the supply pipe of V, but the supplementary piper con 
ducts similarly the less cold current coming 
through y from the discharge-pipe k' of V*, aš 
described. In short, the mode of adjustment 
for the entire series at any and every stage of 
the operation is easily to be understood, as 
follows: Beginning at and with the detached 
cistern, let it be noticed that its supply-pipe 
k, and with it every like supply-pipe back to . 
K, is closed or cut off from the cisterns; but, consequently, each one is open to the supply 
pipe next following itself in the current’s di 
rection, and open, as well, each one to the sup 
ply-pipe next preceding itself all the way, up 
to K, and including the supply-pipe itself, 
which joins or opens into K; but every sup 
ply-pipe, other than those last named, is open 
at once, and only to its own cistern and to the 
discharge-pipel of the cistern preceding it. Again, the supplementary pipe of every cis 
tern, except the detached cistern, is in the 
opposite condition to that of the supply-pipe. , 
of the same cistern, in respect to being closed 
or open to the cistern. 
The complete operation or performance will 

be the following: The newly-refrigerated cur 
rent from E into k is cut off from, and so 
avoids, in passing, all the cisterns as far as to 
the one next following (in the current's direc 
tion) the detached cistern. It enters this first cistern, for the time being, of the operative. 
series through the pipes p, and the circulation 
goes on progressively in that and the following 
cisterns around the water-chambers, and out through the respective discharge-pipesk' and 
into the next following supply-pipesk, in man 
ner as before described. This progression con 
tinues through the supply-pipes up to R', or 
into and through the cistern whose supple 
mentary piper (see V in the drawing) opens 
directly into or joins R; but, thence, the pipes. 
rtake up the supply, for the discharge-pipe l'. 
of this last cistern conducts the current into 
the supplementary pipe óf the next cistern, or 
that one (see V in the drawing) whose supply pipelkjoins Kimmediately. This supplement 

mentary pipe, into which the discharge successively open throughy y, &c., alth % 
to the cistern preceding the detached cistern, 

?; | that being the last of the operative series for 
the time being. Beyond this last, in the cur 

ary piper now takes the office of the : 

  

  

  

  



rent's direction, the supplementary pipes are 
shut off from the cisterns, but are open, one 
to another, all the way to R, through which, 
finally, the current or medium is returned to 
the evaporating or refrigerating vessel. 
Another method of construction where with 

to accomplish the same purposes in an equally 
effective manner, would be to make the dis 
charge-pipes k continuous from cistern to cis 
term, with a cock between each two continu 
ous cisterns. Of these cocks only the one be 
tween the detached cistern and the cistern 
next preceding, or the last of the operating 
series, will be open. Being thus open, it will 
admit the discharge from the last cistern of 
the series to pass through k' of the detached 
cistern and flow into the supplementary pipe 
of the next cistern, or the first of the series, 
through the branch which would unite with 
21, as above described. The drawing shows 
this discharge-pipe continued (in the elevation) 
from V* to V, and furnished between the two 
with a cock, G°. The cocks gy, &c., would per 
form, as before, between , k, and k/; but, by 
a varied or equivalent construction to the fore 
going, an added function would be performed 
relative to and between and k. This func 
tion would be to interrupt the continuity of r, 
and to divert the cold medium coming through 
it into k at and by the cocky of the first cis 
tern of the series. To make this construction 
clear, let each supply-pipe, after traversing its 
own cistern's length, be permanently inter 
rupted at its far extremity, instead of tempo 
rarily by a stop-valve; and let the handle S 
and its appurtenances be dispensed with, both 
in these and the supplementary pipes. Also, 
let the supplementary pipes be continuous as 
one pipe, and form a prolongation of K in 
front of the whole series of cisterns, without 
(lirect connection with either of them, but only 
With cocks y gy, &c., and with the supply-pipes 
at and through them. To operate this ar 
rangement, lety of the first cistern of the op 
erating series be so set as to interrupt r, but 
to open it to kin the part betweeny and K, and 
admit the cold medium from K to the cistern 
by that inlet, and let the same position or ad 
justment of that cock close the connected 
brancil of ki' to k; and open it to rº on the side 
Opposite to that of the inlet just above men 
tioned. The cold medium through r being in 
terrupted at and by J, Will turn into l; and 
the distributing-pipes p of the first cistern of 
the series. It will circulate upward along the 
Water-chambers, and through the discharge 
pipe of that cistern to the supply-pipe of the 
second cistern of the series, and so on succes 
sively until it will have passed around and 
back to the detached cistern, and through its 
(tischarge-pipe and its branch down into r on 
the other side, or in advance of the interrup. 
tion by y, and will find a free way to R and 
the refrigerator. 

It is hardly necessary to add that a substi 
tute for the continuous pipe "r", in the last-de 
scribed arrangement, might be had in the use 

tion afforded by the position of X. 
Warmth of the circulating waters will loosen 

of two flexible-tubes, one of the two to couple 
on and connect K with y of the first cistern of 
the operating series, and the other to couple 
upon and similarly connect R with the branch. 
of the discharge-pipe of the last of the series. 

It remains to explain the mailer and means 
in and by which the ice-cakes are detached 
from the disconnected cistern. First, they 
must be loosened from the Water-chambers. 
This may be done by making the current-or 
a partial current-of the cooling water of the 
condenser or restorer ciret i late in the channels 
O beneath and around the channel's. For this, 
let each of the series of (listers be fullished 
behind, both at top and bottom, with the two 
interrupted horizontal pipes d and (i. Of 
these the lower, d, is for an inlet of the cir 
culating water, and the upper, d", is an outlet 
for its egress. The pipes p and y are con 
tinued through and into this outlet and inlet, 
in like manner as before described for the front. 
pipesk and k". Let the Water-pipe H be closed, 
or partially closed, by the cock X; and sup 
pose V to be the detached cisterin from which 
the ice is to be removed. Attagh the flexible - 
tube at to the Water-pipe on the side from 
which the water is flowing, (see q,) and also to 
the conduit a leading to and joining the inlet 
pipe of W. (See d.) Attach, also, a second 
flexible tube, b', to H on the side of X in the 
direction of the water's flow or current, (see q.) 
and also by the intervention of b to the exit 
pipe d' of V. The operation will be that the, 
water-current in HII will be di verted into V" 1 
and its circulating channels, either wholly or 
partially, according to the degree of interrup 

le 

the cakes in W, so that they may be with 
drawn; but the small percentage of ice thawed 
will not be mainly a loss, because the cooling 
of the Water of condensation will reduce the 
pressure in R, and, by so nuch, relieve the 
Working pullm). - 

In the above there is, however, this disad 
Vantage, that the medium in the cistern will 
become mixed or incorporated with the circu 
lating Water, and be Wasted, unless previously 
drawn off by aan imperfect and laborious oper 
ation. Therefore I provicle the separate cir 
culation or medium pump C, whose outlet-pipe. 
a conducts the circulated liquid into the par 
ticular part or segment of the inlet-pipe de 
sired, which part is isolated for the time from 
every external pipe, except (t, by turning the 
attached stop-cocks properly. Also, the inlet 
pipel conducts the same liquid (or “medium.” 
since it is the same liquid or solution as that 
in E, and interchangeable with it) out from 
the proper segment of the exit-pipe d', which 
is isolated for the time and purpose, and cor 
responds with the like of the inlet-pipe, as 
above described. The pipe at or else the pipe 
b is so much prolonged or enlarged, in some 
part of it, as to hold a sufficient quantity of 
the medium to be circulated by C; and to keep 
this medium from being cooled down, the pro 

  



longed or enlarged part of it is surrounded by 
a swell, U, of H, so as to be enveloped in the 
fresh, and comparatively warm, Water of con 
(lensation flowing into and through H. 

For convenience in attaching a and b to their 
respective segments, the inlet and exit pipes 
di and d'º may be constructed in isolated seg 
ments, like the separate supply and discharge 
pipes in front, before described. Then a may 
run along the inlet-pipes, parallel to them, 
and be connected by a stem and a cock with 
each segment, to be opened or shut off at 
pleasure. Next, it may turn and be connected 
siunilarly with the outlet-pipes or segments, 
and go on to b, and discharge into the latter. 
f course, an interruption-cock must be pro 

vided in a b, to cut off communication between 
these inlet and exit branches. This system will 
correspond closely with the afore-described pro 
longation of Kinto the single and continuous 
supplementary pipe r, having interrupted or 
variable connections with k, through by y', &c., 
and finally debouching into R. Every water 

| chamber, during refrigeration, is isolated on 
top from the external atmosphere by a wooden 
or other non-conducting cover, Y, fitting closely. 

... In order to conveniently withdraw the cake af. 
i ter loosening as above, there is projected down 
from the cover a metallic or other tenacious and serrated or corrugated strip, t, attached 
one to each opposite narrow side of the cover. 
These strips are hooked or serrated deeply 
enough to hold the cake securely when frozen 
into its mass as they will be at top. Then 

cover and its attached cake will be lifted 
together, and the latter be easily detached by 
a blow; or the stock of the central lifting-ring 
of Y may be channeled or cut as a screw and 
turned out from the cake after withdrawal from 
the water-chamber. Immediately after being 

be refilled with water cooled previously, if prac 
ticable, and to the lowest temperature allowed 
by the cooling means at command. 
What I claim in the above, and desire to se 

cure by Letters Patent, is the following: 
1.The combination, in a refrigerating or evap 

orating vessel, of the collander J or its equiva 
lent, and the ring and pipes n, or their equiva 
lent, with the sheets or cloths and an evapor 
ating pump or apparatus, substantially as and 
for the purpose described. 

2. In union with an evaporating pump or 
apparatus, the combination of salt water, or 
other equivalent medium, with a volatile or 
easily-evaporated liquid, not soluble, or, but 
sparingly soluble, in that medium, and with 
trough-like spaces beneath to receive and to 
diffuse those liquids commingled upon both 
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delivered of the ice, all the water-chambers will 

the purpose described. 
3. In or with an evaporating vessel or re 

frigerator, the combination of the diaphragm 

surfaces of the sheets, substantially as and for 

D, the pipes g’, the discharge-pipe H, and a 
discharging-pump, substantially as described. 

4. For condensing or restoring to its liquid 
condition the vapor of a volatile liquid, the ves 
sel R, made with isolated spaces contained by 
thin metallic sheets, one of the spaces or se 
ries of spaces being closed or shut off from the 
condensing water, but open to the entrance of 
the vapor to be condensed, while the remain 
ing space or series of spaces is closed or shut 
off from the vapor, but open to the admission 
of the cooling water, combined with a cold 
Water pump, or equivalent apparatus, and an 
equalizer, substantially as described; special 
ly, in the same general combination, the con 
struction described, by or with coiled or spiral 
sheets and spaces. .. 

5. The combination, in a series of freezing 
cisterns having water-chambers contained or 
bounded by circulation channels with the sup ply-pipes and discharge-pipes, or their equiva 
lents, for equable distribution and circulation 
of a refrigerating medium, and with supple 
mentary pipes or the continuous supplement 
ary pipe described, or the flexible tubes equiv 
talent to the latter pipe, and also with a pump 
or apparatus for circulation of the medium, or 
any combination substantially the same, and 
for the same purpose, as described. 

6. The general system or combination for 
loosening the ice-cakes-that is to say, of inlet 
and outlet pipes and a pump circulating Water 
or a medium of higher than freezing tempera 
ture-in the channels of cisterns having Water 
chambers contained or bounded by those chan 
nels, or any substantially the same, as and for 
the purpose described. • 

7. The means described, or any substantially 
the same, for drawing out the ice-blocks from 
the chambers-that is to say, a hooked or ser 
rated strap or strips, bolt, or screw to be frozen 
tupon or within the mass of ice and attached to 
a ring, handle, or cover above the chamber, 
which can be lifted to draw out the block. 

8. The force-pump c for returning the es 
caped packing or lubricating liquid, in com 
bination with the groove or space c upon or 
around the body or surface of the piston of a 
pump or working-cylinder, or any substantially 
the same, as and for the purpose described. . 
New Haven, May 31, 1872. 

ALEXIR. C. TWINING. 
Witnesses: - - 

J. M. CATILIN, * 
JAMES HADLEY. 

    

  

  

  

  

  

  

  

  


