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- UNITED STATES PATENT OFFicE
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........

EDWARD A. QUISENBERRY, OF LEXINGTON, VIRGINTA.

METHOD OF AND APPARATUS FOR MANUFAGTURING IGE.

SPECIFICATION forming part of .Letterﬂ Patent No. 460,028, da,ted_September 22,1891,
| Application filed May 20,1890, Serial No. 302,470, (No model.)

Lo all whom it may concern: o
Be it known that I, EDWARD A. QUISEN-
BERRY, of Lexington, in the county of Rock-

certain new and usefal

Methods of and Apparatus for Manufacturin o
Ice: and I do hereby declare that the follow-

- 1ngis a full, clear, and exact description of the

[O
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- tank to supply steam thereinto.
supply pipe d discharges into the said tank

L

invention, which will enable others skilled in
the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the letters.of
reference marked thereon, which form part of
this specification. | |
This invention relates to certain improve-
ments in methods of and machines for malk-
ing ice. | | |
Theobjects of thisinvention are the produc-
tion of an improved method of and machine
for producing artificial ice of a superior qual-
ity, to reduce the time required in manufac-

ture to a minimum, to reduce the labor re-

quired and the cost of production, and to
economize materials. These objects are ac-
complished by the method hereinafter set

forth, and in certain novel features of con-
struction and in combinations of parts more

fully described hereinafter,
pointed out in the claims. - |

Referring to the accompanying drawings,
FFigure 1is a partial sectional elevation of the
apparatus. Iig.2is a seetional plan of a por-
tion of the apparatus. '

In the drawings, the reference-letter a in-
dicates any suitable steam-generator.

b is a suitably-supported closed alr-tight
water-purifying vessel constructed of suffi-
cient strength to withstand an internal press-

and particularly

ure of, say, twenty to one hundred pounds.

A steam-supply pipe c extends from the gen-
erator mto the lower end of the purifying-
A water-

between its ends, and this pipe is provided
with a suitable stop-cock, as shown.
J 1s a blow-off pipe from the bottom of the
tank, provided with a valve. -
The top of the tank is preferably provided
with a dome, as shown, from the top of which

State of Virginia, have invented
Improvements in

'T

a blow-dﬁt‘ pipe e extends, and this p'ipe is
provided with a safety-valve b’. The tank is

50

also provided with a pressure-gage f to indi-

cate the pressure in the tank, and with a wa-

' ter-gage o, by which the height of the water
1n the tank can always be seen.

v 18 a closed cooling cylinder or chamber
provided with inlet-pipe 7 and discharge-pipe

fe. A coiled cooling-pipe I extends longitudi-

nally through this eylinder, and a pipe g ex-
tends from the purifying-tank a distance

. above its bottom to the lower end of said coil,
-and a pipe m extends from the upper end of

the coil into the upper end of a cooling-cylin-
der n. The bottom of this cooling-cylinder is
provided with a discharge-pipe s, having a

| valves’,and preferably provided with a short

section of hose or flexible tubing s This

55

6-0

cooling-cylindernisembraced and surrounded

by an exterior cooling-coil of pipe 7, inclosed

within an outer casing 0. |

~u 1s the closed freezing-tank, so constructed
that it can be readily opened to place theice-
cans therein or to remove the same there-
from. This tank is provided, as usnal, with
colled ammonia-pipes v, having spaces be-

tween them, in which the ice-cans ¢’ rest and

are removably located. The pipe r extends

from the discharge end of the ammonia-coils 2

in the freezing-tank to one end of cooling-coil
P, and the opposite end of said cooling-coil p
1s connected with the usual pump or ammo-
nia treating and circulating machine (not
shown) by pipe g. | -
From the pump or ammonia-condensing
machine the condensed ammonia is foreed
through pipe d’ into the coiled pipe ¢’ in the
cooling-chamber f” of a condenser, where the
ammonia is thoroughly cooled and condensed.

I'his condensing-chamber is surrounded by a

water Jacket or space ¢’. An ammonia-pipe
¢t conducts the condensed ammonia from the
condenser-coil ¢’ to the induction end of the
coils v in the freezing-tank. The freezing-
tank when in operation is filled with brine or
other suitable solutions, which do not freeze
at a8 high a temperature as pure water.
Brine-circulating pipes &’ and 4’ connect the

freezing-tank and the cooling-jacket ¢’ of the

75

30

Go

95




_2.

‘ammonia-condenser, All pipes, when neces-
sary, are provided with suitable valves.

10
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nary water.

In operation the purifying-tank is filled
full to the top through pipe d with the water
to be purified and frozen. When this tank is
filled, a stream of steam is discharged through
pipe ¢ into the bottom of the said tank and
forces itself through the confined bottom of
water therein, thereby thoroughly agitating
and heating the water and releasing the air
therein and relieving the water from all im-
purities held suspended therein. The heav-
ier impurities and sediment from the wafer
sink to the bottom of the tank and are blown
out through pipe f at suitable intervals, while
the air and lighter particles and impurities
rise to the top of the tank and are blown out
through pipe e, which pipe extends to the ex-
terior of the building. By means of the wa-
ter-gage a’ the attendant will know when the

water in the purifier has lowered from the top

and how much to blow out through pipes f
and ¢, and thus can always keep said tank
full. The pressure in the tank is usually
kept from twenty to one hundred pounds per
square inch. By this means the air and im-

purities from the water are removed, where- |

by a superior quality of ice is produced,
solid and clear and free from all air-bubbles,
and the water will freeze quicker than ordi-
The cooling-tank is kept filled
with cold water from any suitable source, and
the water is circulated through the same by
means of pipes 7 k. The hot purified water
from the purifier is passed through pipe g to

- coil [, through which it is passed and wherein

‘0
45
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from the freezing-tank through coil p.

it is cooled, and from the cooling- coils the

cool water passes through pipe m into the

supply tank or reservoir 7, where it 18 kept
exceedingly cold by the ammonia passing
The
ice-cans ¢’ are of suitable construction and
are filled with pure water from the supply-
reservoir through pipe s% the flexible pipe
being extended to the bottom of the cans, and
the cans being thus filled from the bottom,
thereby preventing the water from being per-
meated with air, as would be the case if the
water were poured in from the top. When
thecansare filled with the pure water, they are
placed in the freezing-vessel, as usual. The
freezing-tank, being suitably filled with brine,

the ammoniais setin operation by the pump |

and passes through the condenser and pipe?
to and throughthe freezing-coils of the freez-
ing-tank,whereintheliquid ammoniaexpands
and vaporizes and takes up heat from the

brine in the freezing-tank, thereby reducing {

the brine tosuch low temperature astoquickly
and solidly freeze the water in the cans.
From thefreezing-coilsthepartially-expanded
ammonia flows through the coil p around the
pure-water-supply vessel, thereby reducing
the temperature of the pure water therein by
absorbing the heat thereof. The expanded

is kept ata very low

]
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| ammonia flows from coil p through pipe g

to the pump, where it is partially coqdensed,
and is forced through the pipe d’ into the
condenser, where it is thoroughly cooled and

condensed, and from thence passes through

pipe ¢ to the freezing-coils. The condenser

cold brine therefrom is kept circulating
through the jacket ¢’. By this means the
condenser is cheaply and economically kept
cool withont the necessity of a constant sup-
ply of spring-water or ice. It should be ob-

‘served that the water has an air-tight course

from the purifier to the cool supply-vessel n.
- The great advantages and utility of this
method and apparatus are obvious.

It is evident that various changes might be

‘made in the form and arrangements of the
parts described without departing from the
“spirit and scope of my invention.

Hencel do

not wish to limit myself to the precise con-
struction herein set forth.

1. In the manufacture of ice, the herein-de-
seribed mode of deaerating water, which con-
sists in completely filling a closed tank with
the water to be frozen, forcing a stream of

70.

degree of cold by being
connected with the brine-tank, so that the

75

80
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live steam directly into said confined body of -

water, blowing off a portion of said water from

the upper end of the tank, thereby removing
air and impurities contained therein, remov-
ing the purified deaerated water from said
tank at a point above its bottom, cooling the
same out of contact with the outer air, dis-
charging the same into the ireezing-cans, and
freezing the same without admitting alr there-
to, as set forth. |

9. In combination, the closed boiler-tank
having valved discharges, a water-supply pipe

| thereinto, a steam-generator having a steam-

pipe opening into said boiler-tank, a water-
cooling coil surrounded by a cooling-tank, a
closed supply-tank surrounded by a cooling-
coil and having a valved discharge-pipe, a

pipe extending from the boiler-tank to said

water-cooling coil, and a pipe from the op-
posite end of said water-cooling coil into said
reservoir, as set forth. |

3. In combination, the brine-tank, the cool-
ing-coils therein, the ammonia-condenser con-
taining an ammonia-coil connected with the
brine-tank coils and through which the am-
monia flows to the brine-tank coils, and a
brine-chamber surrounding sald condenser-

95
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105
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coil and brine-circulating pipes between the

brine-tank and said chamber, as set forth.
4. The mode of purifying and deaerating
water in the manufacture of ice, which con-
sists in completely filling a closed boiler-tank

| with the water to be frozen, discharging a

stream of live steam directly into said con-
fined inclosed body of water, blowing off part
of the water containing impurities, air, &ec.,

from either end of the tank, and then after

125
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being sufficiently treated drawing off the re-
mainder of the water from the tank between
its ends, substantially as described.

5. In combination, a steam -generator, a
closed boiler-tank having a steam-pipe from
the generator into its lower portion, a water-
discharge from said tank, and valved blow-

as deseribed.

off pipes from its opposite ends, substantially

A

In testimony that I claim the foregoing as 1o

iny own I affix my signature in presence of two

witnesses. ) _
EDWARD A. QUISEN‘BERRY;
‘Witnesses: '

C. M. WERLE,
K. O, DUFrry.
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