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UNITED STATES PATENT OFFICH.

WILLIAM H. A. HALSALL, OF CHARLESTON, SCUTH CAROLINA.

TCE-MAKING APPARATUS.

Specification of Lefters Patent.

Patented Nov. 13, 1910.

Application filed July 26, 1909, .Serial No. 509,623.

To all whom 1t may COncern.

Be it known that I, Wriam H. A. HAL-
SALL, a citizen of the United States, residing
ot Charleston, in the county of Charleston
and State of South Carolina, have invented
o new and useful Ice-Making Apparatus, ot
which the following is a specification.

This invention relates to ice maling ap-
paratus and has special reference to the con-
struction of the freezing tank and the means
for cooling the poor-liquor.

The invention consists in certain novel
raatures which are illustrated in the accom-
panying drawings and which will be herein-
after fully described and claimed.

Tn the drawings, of which mention has
just been made, Figure 1 is a plan view of
my improved apparatus. Fig. 2 1s a trans-
verse section of the freezing tank. ¥ig. 3 1S
a longitudinal section of the brine coolmg
tank.

In the preferred arrangement of my ap-
paratus, the freezing tank 1 and the brine
cooling tank 2 are separate compartments
within an inclosing frame or box 3 and the
outlet side of the freezing tank is providec
with a header 4 connected by a pipe o with
one end of the brine cooling tank, as ncll-
cated at 6, while the opposite end of the said
brine cooling tank is connected by a pipe 7
with the pump 8 from which a conduecting
pipe 9 extends to an inlet header 10 at the
“alet side of the freezing tank, as will be
readily understood. Arranged transversely
within the freezing tank are a series of par-
titions 11, dividing the said tank into a2 num-
ber of compartments, and outlet pipes 12
lead from the said compartments to the out-
let header 4, valves 13 being provided in the
said pipes so as to control the flow from the
compartments to the outlet header, as will
be readily understood. The inlet header 10
‘'« connected with the said compartments by
pipes 14 provided with valves 15, and DLy
reason of this arrangement, the brine may be
- dmitted to any one of the compartments,
while cat off from the others so that the
cans 16 in which the ice is formed may be cut
out from this brine circulation according to
the stage of the freezing process within the
dividual cans. The partitions 11 are prei-
erably constructed of sheet iron and are se-
cured to the front side and the bottom of the
freezing tank by means of angle irons 17,
while the rear edges of the partitions are cut

away, as indicated

rectly between the

at 18, so that the brme

may pass around the rear edges of any par-
tition and thereby reach cans which may be
frozen up. '

When the inlet and outlet valves of any
one compartment in the freezing tank are
both open the brine will, of course, flow di-
said valves and throug
the compartment without appreciably enter-
ing the adjoining compartment. By clos-
ing the inlet valve of frozen compartments,
however, the brine will be caused to tlow to
other adjoining compartments and there
perform the desired freezing function. The
provision of the partitions within the freez-
ing tank forces the brine to circulate on the
<ides of all the cans equally so that the 1ce
will be formed in solid blocks within the
cans, as will be readily understood, the dis-
tance between the partitions
oreater than the width of a can.

Within the brine cooling tank are a series
of partitions 19 consisting of sheet 1ron
plates disposed longitudinally within the
fank and terminating alternately short ot
the opposite ends of the tank, as indicated
at 20, so that the brine entering the said
tank will be forced to flow through the same
n a tortuous passage before leaving the
tank. Arranged within this tank, between

the partitions, are series of coils 21 through

which liquefied gases expand and clrcu-

late to absorb the heat from the brine and
reduce the temperature of the sald brine be-
¢ove it returns through the pump and 1ts
connections to the freezing tank. Lique-
fied gases admitted to the several coils 21
onter the brine cooling tank from the upper
header or manifold 22 and leave the tank
ot the same side to enter a lower header or
manifold 23, the upper manifold 22, as will
be readily understood, being connected with
the liquid receiver from cooling colls or gas
condensers. The lower header 23 communi-
cates through a pipe 24 with a storage tank
o5 in which is contained the distilled water

and through which the gases returning from

the coils 21 flow on their way to the absorber
96. The absorber 26 has connected to its
upper end a spray pipe 27, through which

the poor-liquor disperses itself after passing
through my double pipe cooler. Said cooler
comprises a double coil 28, the inner pipe
31 of said coil being connected by 2 pipe 32
to the discharge pipe 9 of the brine pump.
A pipe 30 18 connected at the entrance end

of the brine cooling tank to allow brine to

being slightly
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- of the branch and a check valve 37 in ad-

29

the poor-liquor,
passing through the branches of the outer

2

Hlow in the brine coolillg"tanlc_ atter passing
through the pipe 81 and bsorbing heat from
the branches of the pipe 31

pipe of the coil 28. 29 shows the inlet to the
pipe 28 which leads from
cooling coils over which water flows.
In order to permit the direct expansion of
liquefied gas tﬁ _
I provide the inlet pipe 32 with a brine inlet
valve 38 and a pipe 39 leads from the junc-
tion of the pipes 31
frigerant receiver.
this pipe 39 is provided with an expansjon
valve 33, liquefied gas passing through said
valve to pipe 31 and thence through a branch

pipe 34 from the pipe 30 to the absorber.

The branch pipe 84 is provided with an am-

‘monia cut-off valve 85 and the pipe 30 is pro-

vided with a brine cut-off valve 86 in Tear

vance ot the branch, as clearly shown.

From the foregoing description, taken in

connection with the
1t 1S thought that,
tages of my

accompanying drawing,
the operation and advan.
mproved apparatus will be

- readily understood.
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tank in a continuous

for its production is lessened.

The brine is caused to cireulate through
the freezing tank and through the brine cool-
ing tank in the manner described so that the
water will be frozen and the brine cooled
and then again sent through the freezing

process. '1'he construc-
tion and arrangement of the partitions' in
the freezing tank will permit the brine to
circulate between cans that may be frozen up
and to keep the temperature af g low degree

without having to open all of the inlet valves !

15, these valves being opened only to permit
the flow of brine to any row or rows of cans
that are being filled with water. The par-
titions being attached to the freezing tank
at their lower and front ends, the brine can
escape only
quently
each can on its way to the outlet. The brine
after leaving the freezing tank being caused
to flow in a tortuous path over a series of
coils in the brine cooler will be greatly re-
duced in temperature, owing to the fact that
1t will be acted upon by the cooling or ex-
pansion coils for a considerable intorval of

-time before being forced back to the freezing
tank by the pump, as

will be readily under-

stood.  As the brine is greatly reduced in

temperature within a comparatively short
period

of time, the cost of

manufacturin o
1ce 1s greatly reduced, and the

time necessary

If the valves
36 and 38 be open, cold brine from the out.
let of the pump will pass through the inner

pipe 31 of the double coil and thence into the

pipe 30 and through the same into the en.
trance end of the brine cooling tank. If

the valve 38 be now closed, the brine will 1_

51 18 free of brine,

fed gas may flow
the poor liquor
| absorber, while

‘through the inlet
rough the double coil cooler,

and 32 to the liquid re-
Beyond said junction,

at the outlet end, and conse-
will be compelled to flow around

sorber.

975,523

drain from the pipe 31 into the brine

_ I cooling
tank through the ]

valve 36. - After the pipe
the valve 36 is closed and
the valves-83 and 35 are opened so that lique-

the branch pipe 34 into the bottom of the

pipe 29 to the outer pipe
28 of the double coil and thence through the
pipe 27 into the top of the absorber. The
poor-liquor passing from the generator
through a stand of cooling coils and then
passing through the pipe 29 to the cooling
colls 28 will be greatly reduced in tempera-

‘ture. The brine passing through the pipe
or coil 31 absorbs the heat from the poor-lig-

wor and greatly reduces the temperature of
the same before it enters the absorber 26,
The exhaust gases entering the absorber
from the pipe 34 will be readily absorbed by
the cooled poor-liquor and the back pressure
1n the absorber will, consequently, be greatly
rectuced. Thearrangement permits the poor
liquor to be cooled by either the brine or the
ammonia gas at will so that the reduction in

temperature may be continuous and effec-

tual.
Having thus
I claim 1s: o |
1. The combination of a brine cooling
tank, cooling coils within the said tank, a
storage tank, a pipe leading from the cool-
ing coils to the said sto ‘age tank, an ab-
sorber connected with the said storage tank,
a brine conveying pipe connecting with the
tank, and a weak liquor coil 1ncloging the
said pipe and connected with the absorber.
2. An ice making apparatus comprising
tWo brine circuits, a common cooling means
for said Drine circuits, means for cutting
out the brine from one of said brine circuits,
ancd means for feeding a different cooling
medium to said last mentioned circuit when
the brine is cut out. - -
3. The combination with a brine cooling
tank, of a brine conveying pipe connected
with the discharge from said tank and en.
tering the inlet end thereof, an absorber, and
a poor liquor coil inclosing said brine con-
veying pipe and connected with the ab-

described my invention, what

4. The combination of a brine cooling
tank, an absorber, a poor
passing
through said coil and connected with the
tank and with the absorber, and means
whereby brine may be sent through said
pipe to the tank or gas may be sent there-
through to the absorber. I

9. An ice making apparatus having a pri-
mary brine circuit, a secondary brine circuit,
a common cooling tank for said brine cir.
cuits, weak liquor cooling means combined
with said secondary brine circuit, means for
cutting out the brine from said secondary

through the pipe 31 and
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brine circuit, and _
expansible cooling medium to said second-
ary brine circuit when the brine is cut there-
from.

6. An ice making apparatus having a pri-
mary brine circuit, a secondary brine circuit,
o common cooling tank for said brine cir-
cuits, a commoi pump for said brine cir-
cuits, cooling pipes for conducting an ex-
pansible’ cooling medium through said cool-
ing tank, a storage receptacle 1n COMIMUNLCa-
tion with said cooling pipes, an absorber 1n
communication with said storage receptacle,
. valved connection between said absorber
and said secondary brine circuit, weak liquor
conducting means surrounding a portion of
<aid secondary brine circuit, and communl-
cating with said absorber, means for cutting
aid brine circuit off from said pump, and
o valved by-pass leading into said brine cir-
cuit for supplying an expansible cooling

means for supplylng an |

il

3

medium thereto when said circuit 1s cul off
from said pump.

7. An ice making apparatus comprising a
primary brine circuit, a secondary brine cir-
cuit, a common cooling tank for said brine
circuits, an absorber in valved connection
with said secondary circuit, means for cut-
ting the brine off from said secondary brine
circuit, a valved by-pass communicating
with said secondary brine circult for sup-
plying an expansible cooling medium there-
to, and weak liquor conducting means com-

bined with said secondary brine circuit and
communicating with said absorber.

In testimony that I claim the foregoing as
my own, I have hereto affixed my signature

in the presence of two witnesses.
WILLIAM H. A. HALSALL.

Witnesses:
Tgos. S. DIROHLER,

J. S. MoSELEY.
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