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Be it known that we, JoHN FI BEHN a,nd

- GUSTAVUS A. WEGNER, citizens of the United

| the manner 111 whlch we hewe eanled out our

States, residing at Buffalo in the county of

Erie and State of New York have invented

certain new and useful Improvements in Con-.
- gealers for Ice-Making Machinery; and we do

hereby declare the following to be a full, clear,

 and exact description of the. mventmn such

‘IO

s

. congealers for ice machines and more particu-
zlarly to that form of congealer in which the

) as will enable others skilled in the art to whleh

it appertains to make and use the same, refer-

plates in position.

1nvent10n |
In the drawmws mee 1,
cross-section of a conﬂ'eelel showmn‘ one of

ourimproved colls formmn' a platein posfulon

Fig. 2, is a partlal vertical longitudinal sec-

18 4 vertwel o
35

thll of the same showmﬂ' Sevelal freezmg- |

Fig. 3 is a detail view
showing the construction: 'of our- improved

| freezmcr plate when pipe-coils are employed.
Figs. 4 and 5 are a top view and side eleva-

ence being had to the acecompanying draw-
ings, and to figures of reference marked there-

on, whlch form a part of this specification.
Our invention relates to improvements in

- artificial ice is formed on plates.

20

We are aware that various kinds of freez-

ing plates have been employed, the majority

. of whlch consist of pipe coils inclosed within

30
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~a hollow plate, said plate being filled with a
- non-congealable liquid (such as salt solution,

&c.) and a volatile-gas being expanded W1th1n _

said pipe-coils.

- Our invention dispenses entwely with the_
non-congealing liguid and auxiliary plate
thus bringing the pipe coil or plates in which
the volatile liquid is expanded in more direct
contact with the water to be congealed. We

are also aware that several ettempts have

been made in this direetion none of Whleh
however h.ewmﬂ* been proved suceessful. .

Our 111ve11t1011 consists of a series of gas-.

tight pipe-coils, or hollow plates through
which a vola,tﬂe-n'as 1s circulated and expand-
ed, said coils or plates being placed within a
tank or receptacle containing the water to be
congealed which watel is given an a1t1ﬁ01a1
agitation. -

It further cons:tsts in the arrangemeut of
the feed, discharge or suction, and hot-gas
pipes (w1th their oper&tmﬂ' Va,lves,) connect-
ed to each end of the pipe-coilsor hollow plates

which enables us to makeice of an equal thick-

ness throughout the entire area of the plate

- without less of time or adding to its expense.

50

By this peculiar arran ﬂ*ement we are also able
‘to quickly detach the ice (after being formed)
from the coils or plates. =

We W111 now proeeed te deﬁmtelv descrlbe
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tion ‘respectively of the congealer to show the -
arrangement of apparatus for the artificial
.a,ﬂ'lta,tlon oiven to the water to be congealed.

Fig. 6,1s a detaﬂ view of one of the feed sue-
tion, and hot-gas connections. Fig.7, 1sasu§le

| elevatlon of a modlﬁed form of freezing plate

partially broken away to show construetlon

Fig. 8, is an end view of the same and Fig. 9,
18 4, d@t&ll view showmﬂ* the censtmetlon ef

the modified form.

- Referring to the drawme's

plates (2),atsuitable distances apart formmg
the water compartments (3). These compart-
ments (3) are connected to each other by the

pipes or passages (4), and the compartments
at the ends of the congealer are connected by

6c I

0

(1) is a con-
gealer in which is placed a series of freezing-

75

a pipe or passage (5) thh p1pe is connected 80 |

to a'pump (not shown) for giving motion or

agitation to the water passing from one coim-

partment to the other, this being the water
| to be congealed; for msta,nee the water en-

ters the first compartment to the right (see
Figs. 4 and §) through the pipe (5) at or near
its bottom on one side and passes out at or

near its top on the opposite side entering the
next or adjoining compartment on the same

level, the water passing out of this compart-

ment at or near its bottom on the opposite |
‘side and leading to the next compartment and
8o on until it reaehes the compartment at the

0pp031te end of the congealer where it passes
into the pipe (5). By means of thisconstrue-
tion a slow continuous agitation of the water
is- obtained, thus produemﬂ' crystallized ice
without the ald of any of the mechanical con-
trivances now used for that purpose. . -

The freezing-plates (2), as shown in Fm?é 1, I
2 and 3, are formed by a series of metal pipes.

ofe
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(6) , pleeed in as close proximity to each other
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2

10

20

a8 possible and being connected by close re-
turn bends (7), the intervening spaces be-
tween the pipes being closed by close fitting
metal strips (8), more clearly shown in Fig.
3, it being important to have said strips as
narrow as practical so as to expose as much
pipe surface to the water as possible. The
pipes and strips are then rigidly secured to-
gether by the clamps (9), and nuts (11) and
the small intervening spaces between said
clamps and the metal strips (8) are filled with
metal (10) cast through small holes in the
clamps (9) as seen in Fig. 3, thus preventing

the formation of ice within these spaces which |
| tire area of the coil or freezing plate. After

To the lowest |

would otherwise offer serious obstruction to
the final removal of the ice.
pipe in the coil is connected the vertical pipe
(13). This vertical pipe (13) with the return
bends (7) of the coil are inclosed in wooden
boxes (12), and the remaining spaces filled
with a water tight and non-conduecting mate-
rial thus preventing these fittings from com-

ingin contact with the water to be congealed,

which would otherwise offer serious obstruec-
tiontothe finalremoval of theice. Theclamps

- (9) being arranged at certain distances apart

30
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40

upon the freezing plates leave a furrow or
groove upon the surface of theice after it has
been removed thus assisting in cutting the
ice into more convenient sizes. The vertical
pipe (13) leading from the bottom pipe (6) of
the coll or plate projects up through the top

of the congealer and to which is connected

an arrangement, (14,) consisting of the feed
pipe (15), with valve (16), the discharge or
suction-pipe (17) with valve (18),and hot-gas

pipe (19) with valve, (20,) which in combina-

tion with a similar arrangement (21), on the
opposite side of the congealer and connected
to the “uppermost” pipe of the coil, enables
us to reverse the current of volatile or ex-
panding gas (as seen in Fig. 1); it also en-

~ables us to introduce the hot-gas for melting

45
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the ice formed on the plate into both ends of
the coil simultaneously.

In operation when it is desired to make
artificial ice with our improved congealer,
the coils or plates (2) being placed at suit-
able distances apart and forming the cham-
bers or compartments (3), these compart-
ments are filled with the water to be con-
gealed and being connected by the passages

 (4), the end compartments being connected

55

bo

by the passage (5) connected to a pump (as
above described) a current or agitation is
given to the water. The volatile gas is then
admitted into the coils or plates through the
feed-pipe (22), and valve (23), which serves
to regulate the supply of liquid gas. This
liguid gas after passing successively from
one pipe to the other through the coil and
expanding therein passes out through the
vertical tube (13), thence through the suec-
tion-pipe (17) and valve (18), where it is led
back to the suction side of the compressor
or absorber (not shown) to be reliquefied.
When it has become necessary to reverse the

505,588

1 current of the expanding gas the feed valve

(23) and suction valve (18) are closed and the
feed valve (16), and suction-valve (25) are
opened, the volatile gas then entering the
coil or plate (2) through the feed-pipe (15),
and valve (16), passing down through the

-~

vertical tube (13) and thence through the coil

from the bottom to the top passing through
the suction pipe (24) and valve (25) thus re-
versing the current of the expanding gas in
an opposite direction to that first described.
By this reversal of the course of the expand-

ing gas as above described a cake of ice is

formed of equal thickness throughout the en-

ice of the desired thickness has been formed
all feed and suction valves are closed and
the hot-gas taken from the compressor or

still (not shown) is admitted at both ends of
plates through the pipes (19),

the colls or
(26), and valves (20), (27.) As soon as the
ice cake has become loosened the valves (20)
and (27) are closed and the ice-cakes re-
moved. The tank is again filled with water
and the hot-gas remaining in the coils or
plates having been condensed into a liquid
state is vaporized by opening the suction
valve (18), thus establishing communication
by means of suction pipe (19) to the suction
side of the compressor or absorber. by the
evaporation of said gas a quantity of heat is

75
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withdrawn from the water around the collsor

plates and no feeding of expanding gas 1s nec-
essary until the gas is removed. Then feed

valve (16) is again opened and the operation

just deseribed repeated. |

In Figs. 7, 8 and 9, we have shown a modi-
fied form of plate forming the dividing wall
or partition (2); this form of freezing plate
differs only, from the one described in its
construetion, its operation being identical.
The side walls of these plates are formed of
sheet metal (28) (as shown in Fig. 9) the me-
tallic plates being riveted or bolted together
as shown; said bolts passing through narrow
metal strips (29), secured between the plates.
These metal strips form gas-tight partitions
from one passage to the other by reason of
their recessed side surfaces which are filled
with suitable packing material (such as rub-
ber, &e.) and are so placed as to form chan-
nels or passages with openings at alternate
ends, (see Fig. 7,) thus giving the expanding
oas the same circulation or course as in the
other construction. | |

We claim— |

1. In a congealer for 1ice making machinery
hollow gas-tight freezing-plates consisting of
a coll or succession of continuous passages
through which a volatile-liquid is circulated

and expands, said coil or hollow-plate being

connected at both ends of the coil or passages
to feed, suction, and hot-gas passages, the
freezing-plates being arranged within a tank
at suitable distances apart forming compart-
ments which compartments are filled with
water and communicate with each other by
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- ehort passages SO a,rranﬂ'ed that the Water.- n*ethel. by clemps and the mtervemnw spaces -
passes from one compertment to the other at between said clamps, pipes and strlps being 15
~or near its bottom on one side of the com- | filled with any conducting material that will
- partments and passes out at or near its top | remain insoluble in water substantially as
-5 on the opposite side or vice-versa, the water | and for the purpose stated.

- being drawn from one end of the congealer | In testimony whereof we have s1gned our
- and foreed into the other end eubstantmlly | names to this specification in the prosenee of zo
~ as shown. | two subseribing witnesses.
- 2. Ina congealer for ice mekmﬂ'meehmery - ~ JOHN F. BEHN.
10 4 hellow—-freezmg plate consisting of pipes | . GUSTAVUS A. WEGNER
~ connected by return bends, the space between[ Wltnessee o |
sald pipes being filled with elose fitting strips, | = O. L, HODDICK

o the whole bemn‘ mede rigid and bound to- - CHAS. M. HARRINGTON
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