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- To all whom it may concern:
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Be 1t known that I, ERNST CHARLES FUCHS,
of the city and county of Philadelphia, State

of Pennsylvania, have invented certain new
and useful Improvements in the Mode of and-
Apparatus for Making Artificial Ice, of which

the following is a spemﬁeatmn duereference
being had to the aecompanying drawing,
which 1llustrates a plan view of so much of

such an apparatus or machine as is necessary

to enable others skilled in the art to which

my invention appertains to understand, make,
and use the same.

Heretofore in practice the real and full

congealing of the feed-water in the making
of artificial ice takes place in an open vessel

or mold, resulting alwaysin the finished pro-

duet—-a, block of me——-bemﬂ'feathered or hav-
ing a white cone, generally at the top center,
whereby more surface is exposed to the at-
tack of air than would otherwise be the case
were the block of ice homogeneous or per-

fectly solid, having the disadvantages as an

article of manufacture of melting more rap-
1dly, together with being unsightly. -
Ice is generally. manufactured only from

- distilled water obtained by condensing steam,
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and to make this condensed steam, 7. e., dis-

tilled water, absolutely free of air, it is re- |

boiled in a closed vessel provided with a vent

‘'which serves as an escape for the vapor and
the air.

By this Pprocess water chemically
pure and free of air is obtained. This pure
and airless water is transmitted from the re-
boiler through a series of pipes which serve
as coolers, the cooling agent therewith being
generally « Well-Wdter 7 into one or more fil-
ters and thence into a storage-tank, in which

- said water is further eooled by the not alto-
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gother exhausted energy of the ammonia re-
turning from the freezing-tank, and from this
storage-tank the water reaches the molds
through a pipe, hose and filler. Throughout
this 0pera,t1011 the distilled water does not
come in contact with the atmosphere and has
had no opportunity to absorb any air.

result of congealing water chemically pure
and free of air should be ahomogeneousblock
of ice, which is not obtained in practice how-
ever, as every block of ice manufactured has

the feath eror white-cone to a greater orless ex-
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tent acéording- to the temperature u,nlde'r

which it is frozen. It is conceded from all

sides that thisfeather or white-conein thefin-

ished product is air, which I have discovered

is absorbed by the waterin the following man-
ner—As a rule the pipe connecting the stor-
age-tank with the mold-filler 1s eonnected at

or near the bottom of the tank and therefore
‘waterof alower temperature than 38° Fahren- -6o
heit cannot be drawn off for the reason that:

any of the contained water of a lower tem-

perature than 38° Fahrenheit has necessarily

| expanded more or less, and because of its
_hn'htel volume risen above the connection of

the pipe with the tank, and to change the
point of connection of sa,ld plpe with the tank

‘to suit the point of expansion is impractica-

ble, as the temperature of the wafer in the
tank is constantly ehanging from 38° to 50°
and above as the water SUpply is fed to the
tank, and thence to the molds, therefore it
will be readily understood that by delivering

‘the water to the molds at its greatest obtain-

able density 38° Fahrenheit,and subsequently
cooling it to freezing pomt in the molds, the

‘expansion of the water, which means awlta-
‘tion of the watertakes Dlace in the molds and |

exposed to the a,tmosphere and by this agita-
tion the water absorbs air with the result that

the finished produet—a block of ice —has the
| objectional feather or white-cone.
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It is the object of my invention to prevent

any absorption of air by the feed-water dur-
ing the necessary final congealing of the wa-
.ter and so produce a block ot ice that will be

‘perfectly clear, solid, and free of the feather

or white-cone, and to, the end sought I con-

nect a pump with the storage tank and pump
the water therefrom—-—whlch as stated 1is first
freed of air—through a system of valve con-
trolled pipes to the molds & portlon of said
pipe system being Submel ged in a non-con-
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gealable mixture of low- temper&ture, such as

| brine,—whereby the water in its passage

through the pipe-system so submerged, tothe

molds, is lowered or cooled in temperature to
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about 32° Fahrenheit and is delivered to the

molds at such low temperature. Lowering the

temperature of the water to 32° Fahrenheit

means expandingorcoolingthe water,but,asis
obvious,the expansion orcoolingdoes not take
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‘tank and 17 its chamber for containing the
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place in an open-vessel or mold or in contact

‘with the atmosphere, but within the pipe sys-

tem, with the result of obtaining the expan-
sion or cooling of the feed water, first freed
of air, to the desired degree, without absorb-
ing air. _
fed to the molds and no perceptible agitation
follows in the final congealing of the water
by reason of 1ts previous expansion or cool-
ing, and the product is not only a perfect
homogeneous block of ice,thatis tosay, with-
out the feather or white-cone, but as will be
understood, since the water is fed to the

molds at a freezing temperature a great sav-

ing of time is effected in obtaining the fin-
ished product, thus materially reducing the

cost of manufacture in increasing the capac-

ity of a given plant.

The pump serves to make my process reli-
able in action, for by its use and the use of
the valves on the pipe-system, the flowof the
feed-water from the storage-tank to the molds

may be controlled to suit the varying tem-

peratures of the feed-water and the non-con-
gealable mixture in which a portion of the
pipe system is submerged, whereby the feed
water may be cooled to the desired extent
prior to and for its delivery to the molds;—
furthér the pump serves to keep up the nec-
essary continuous feed of the water to the
molds to prevent it freezing in the pipe, and
by the proper manipulation of the valvesand
pump jointly, to free the pipes of water for
the same given reason when the molds are

filled and the feed unnecessary, all as shown

in the drawing, and hereinafter more fully
desecribed, R | g |
Referring to the drawing in which the
parts are indicated by numerals similar nu-
merals denoting like parts, 1 is the freezing

brine or other non-congealable mixture. 1*~
the molds, 2 the cooling or storage-tank; 3 a
pump, and 4 a hose or the like for directing
and feeding the water to the molds, connected
to the pump and storage-tank by a valve-con-
trolled pipe-system, a portion thereof being
shown located in the brine-chamber of the
freezing-tank so as to be submerged in the
non-congealable mixture, but may otherwise
be snitably and conveniently located, for in-
stance in a proper and separate tank or ves-

sel containing a non-congealable mixture of

low temperature. I shall, however, for con-
venience of description, describe the con-

‘struction shown in the drawing, in which the

submerged portion of the pipe system is lo-
cated in the freezing tank. | o

In the operation of filling the molds with
water for freezing, the pump 3 is put in ac-

~ tion and takes its supply of water of a tem-

perature varying generally from 38° to 50°
from the tank 2,—which has a source of wa-
ter supply,—through its intermediate pipe
connections & and 6, the valves 7 and 8 there-
on being open, and discharges it therefrom

The water so expanded or cooled is
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through the pipe 9—the valve 10-thérédn be-

ing open and valve 11 closed—which leads

into the brine chamber 1* of the freezing

tank and out again connecting with .a pipe
A valvel3on the pipe 9 being open per-
mits the passing of water to said pipe 1Z2.
This pipe 12 connects at one end to and at
the point of juncture of the pipes 5 and 6

and is provided with a valve 18—which 13

closed when the pump is working,—and at
its other end is provided with ahose 4 through
which the water is delivered to the molds as
stated. The pipe 9 is connected to the pipes
6—12 at their juncture with pipe 5, by a pipe

14 having a spring controlled valve 15 and
the said pipes 9 and 6 are again connected
by a by-pass pipe 16 having a valve 17, all

for purposes presently set forth.

As will be understood by those skilled in

‘the art to which my invention appertains,

the water taken from the tank 2 in its pas-
sage through the pipes to delivery to the

molds, in passing through that portion of the

line located in the brine chamber of the

| freezing tank which has a temperature of

about 16°, is expanded or cooled by having
its temperature lowered to about 327, at or
about which temperatureitis discharged into
the molds with the attended result of rapid
freezing and the obtaining of perfectly clear
and solid ice. As will also be undeistood to
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keep up a continuous circulation of the water

and prevent its freezing in the pipes when

it is desired to stop the feed to the molds, is

the purpose of the pipe connection 14, the
spring valve thereon serving to permit the
passing of the contained water from the di-

rect feed line to the pipe 6 to be again taken

into the pump and discharged therefrom as
before. To free the pipes of water the re-
spective valves 7, 10 and 13 are closed and
all the other valves opened when as will be

obvious the water will be discharged through

the outlet 11, the by-pass 16 facilitating the

“operation.
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I do not desire to restrict my invention in

its structural features to the arrangement of
parts depicted in my drawing, but wish it
understood that I may vary the same in any
manner to better carry out the principle of

my invention without departing from the true

scope thereof.
I do not claim to free distilled or other wa-
ter of air by expansion or cooling, or broadly

to expand or cool water in the art of arti-

ficial ice-making, but what 1 do claim as my
invention is my own particular means of
preventing the feed-water, once freed of air,
from absorbing any air during the final con-
gealing of the water in the formation of an
artificially produced block of ice, having for
its result the obtaining of a block of artifi-
cially produced ice, free of feather or white
cone, | I

I claim— . - .

In an artificial ice-making apparatus, the
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combination with the cooling or storage-
tank, freezing-tank, and molds, of a pump,
and a connected system of valve-controlled

- pipes, one end of said system being in con-

nection with the storage-tank, the other end
provided with means f01 delwermw feed-wa-
ter to the molds, and the mtermedlate por-

tion being submerged in a non-congealable

mixture within the freezing-tank, substan-
tially -as described. IC
In testimony whereof I have hereunto signed
my name this 14th day of March, A. D. 1891.
-~ ERNRT OIIARLES FUOHS
In presence of—
JOHN JOLLEY, Jr.,
- CHAS. BUusH,
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