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SPECIFICATION formmg part of Letters Patent No. 259 697, da.ted June 20, 1882,

Appllcatlon filed December 19 1881

To all iwchom it may concern:

Be it known that I, SAMUEL D. LoUNT, of-

Phoemx, in Marxcopa county, and Territor y of
Arizona, have invented new and useful Im-

provements in the Manufacture of Ice, which
are fully set forth in the following specification,
reference bemg bad to the accompanying

drawings, in-which—

1o

Figure 1is alongitudival and Fig. 2 a cross
sectwn of my freezing-tank and congealer,
and Fig. 3, an enlarged view of one of the
parting- tubes used to separate the ice from
the congealer, and also of the pipe used for

. Introducing a stream of Water into the part-
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ing-tubes.

Similar letters refer to bllnlldl‘ parts in all
the dmwmgs

A Ais a freeznw tank, which should be
inclosed in a bmldlno‘ w1th non-conducting
This tank coutains the water to be
frozen, and within it is placed the congealer
C. This congealer is simply onc or more flat
coils of pipe through which the refngerint is
cu‘cu]ated, and which are supported in a ver-
tical position by the posts B B, which posts
rest on the bottom of the tank A their upper

- ends being attached to joist which run across

30

the top of the tank.

I is an agitator placed in the bottom of the
freezing-tank below thé congealer, and also
below the blocks of ice which are formed upon
it. This agitator is operated by an upright

_ shaft which passes through the top of tank A,
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L L are low partitions, extending across the
bottom of tank A near each end, thus form-

_ ing receptacles O O for catching the solid im-
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purities which are suspended in the water to
be frozen.

¢ e ¢ ¢ are sheet-metal tubes, closed at the

lower end, which are suspended across the
congealer-pipes by hooks attached to the up-
per end. .The points of these hooks are bent
down and rest on the top of the removable
bars & @ @ . These bars are over the coils of
the congealer and parallel with them,and the
tubes ¢ ¢ ¢ ¢ are supported by them in such
manner that one side of each tube is in con-
tact with a coil or row of pipes in the con-
gealer.

One object of my invention is the construc-
tion of a congealer consisting of one or more

(No mode] )
rows orflat coils of pipe, which are placed in
an upright position in the water to be frozen

‘and supported upon posts, or théir equivalent,

in such manner that the sides—top and Dbot-
tom edges—and one end of the blocks of ice
which are formed upon the congealer are not
in contact with any solid substance.

Another object of my invention is the com-
bination, with the congealer of an ice-ma-
chine which is immersed in the water to e
frozen, of an agitator placed in the water and
below the congealer; where it can be operated
efficiently, and will also permit free access at
all times to tlre congealer or blocks of ice
above it.

A further object of my inv ention is a pro-
cess for detaching the ice from the congealer
without having to first loosen-the same by
beat, which process consists in freezing tubes

closed at one end into the block of ice along”

the line of the congealer-pipes, removing the
tubes after the block of ice has attained snffi-

cient thickness, and then splitting the ice.

through the line of holes thus formed ; and,
also, a method for loosening the above-men-
tioned parting - tubes, previous to drawing
them out from theice, by means of a stream of

water above the freezing temperature, which

is introduced into these parting-tubes, near
their closed ends, through a smaller tube,
whiel is attaclied to a hose and thrust inside
the parting-tube, said stream of water flow-
ing through the parting-tube outside the
above-mentioned inside tube and out at the
open end of the parting-tube; and, also, a
process for removing ice from the congealer
of an ice-machine, which consists in making a
line of holes in the ice along the line of the
congealer and then splifting the block OL ice
through this line of holes.

My invention further consists in construct-
ing the parting-tubes above mentioned with
oneflat sidebetween two sharp edgesand plac-
ing the flat sides in contact with the congealer;
also, in the means employed to secure contact
between the parting-tubes and congealer-pipes,
when placed across said pipes—viz., by sus-
pending the parting-tubes from one side of
their center of gravity; also, in the employ-
ment of removable supports for the purpose of
keeping the parting-tubes in proper position
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until they are frozen fast to the congealer-
pipes.

A further object of my invention is the com-
bination, with the tank of an ice-machine
which contains the water to be frozen and an
agitator for keeping the water in motion, of
suitable receptacles for the solid impurities
which are suspended in the water, said recep-
tacles being placed in the eddies caused by the
circulation of the water.

The freezing-tank A should be covered with
plank while iu use, as shown by the drawings,
and the joist across the top of the tank not
only keep it from spreading, but afford a rest
for the top planks, thus allowing them to be
cut into short pieces, by which means access
can be had to any part of the tank by remov-
ing only a small portion of the covering.

The ends of the econgealer-coils C pass
through one end of the tank, and are connected
on the outside of it with any apparatus used
for the purpose of circulating a refrigerant
through the congealer. As the refrigerant is
circulated the ice forms around the pipes until
the adjacent rolls freeze together, when it will
formn solid blocks, with the congealer-coils in-
closed in the center. The dotted linesin the
drawings show the outside of these blocks of
ice when fully formed.

The water in the tank should be kept above
the upper lines of pipe in the congealer, and
the lower lines of pipe must be placed a suffi-
cient distance from the bottom and the return-
bends from the ends of the tank to prevent
the ice-blocks, when of full size, from coming in
contact with either the ends or bottom of the
Of course the ice will form around the
top and bottom lines of the coils where they
pass through the tank and freeze fast to it;
but if the subdivision of the blocks is com-
menced at the opposite end, (which should not
be allowed to form within a few inches of the
end of the tank,) the pieces ean be easily re-
moved, as they are separated from the main
block, and theseattachments willreadily break
loose when these last pieces are removed.

In practice there are several coils of pipein
one congealer, all in the same tank, (the an-
nexed drawingsshow four of such coils,) and
the ends of these coils are so connected by
means of three-way cocks placed outside the
tank that either one or more of them can be
instantly thrown out of circuit, while the re-
frigerant is still allowed to circulate freely
through the other coils.

When a coil is thrown out of circuit the ice
can be taken off from it at any time without
interfering with the formation of ice on the
coils which are still in circuit, although it
should stand a few hours before it is broken
into, in order that the surrounding water may
equalize the tewperature, when it will be less
brittle.

It is neither necessary nor desirable that all
ihe ice should be removed from a coil at one
time, for the fully-formed blocks weigh one or

more tons each, and as they are surrounded
at all times by ice-water, there is less melted
by taking the ice from the block only as it is
sold than there would be by removing the
whole block at once and storing it. Afterone
block of ice is all disposed of the coil from
which it was taken is again turned into cir-
cuit and another block which has been pre-
viously thrown out of circuit is broken into.

The weighing-scales, hooks, &e., can be kept
on top of the tank, for, as before mentioned,
the cover of the tank is divided into several
sections, and there is” always room enough to
handle and weigh tlie ice on the closed portion
of the cover. -

Water is drawn into the tank from time to
time as the ice is taken out, and it will be seen
that the operations of making and selling ice
from the sawme tank can be carried on simunl-
taneously and continuously.

If the ice is frozen faster than it is disposed
of,it is only necessary to stopthe engine which
circulates the refrigerant when there is a sur-
plus of ice in the tank, and, as the amount on
hand can at any time be quickly ascertained,
the engine can be started up again when nec-
essary.

Tt will be observed by reference to the draw-
ings that the posts B B, which support the
congealer, are beveled from where the con-
gealer-pipes pass through them to the center
of each side, and they are not placed directly
under the joist to which they are attached, bus
on one side.

- When the iee' is taken from the congealer
the block is first divided crosswise from top
to Dbottom over the post B, which is next to
the free end of the block. This division can
be made with a saw, or by means of one of the
parting-tubes ¢, suspended from the cross-joist,
and a wedge. After making this eross-divis-
ion the tubes ¢ e ¢ ¢, which are between the
post and the end of the tank, are removed
from the block of ice, after being loosened by
means of a stream of water introduced near
their lower ends through the pipe f, which can
be connected by means of a hose with the tank
above the freezing-tank containing water di-

rect from the well or other source of supply.

Water at 60° or 70° Fahrenheit, when applied
in this manner, will loosen one of the parting-
tubes in a few seconds, and as it flows from
the open end of the parting-tube into the
freezing-tank, there to be frozen into ice, there
is noice wasted while thawing the tubes loose.
After removing the parting-tubeslong wedges
are inserted in the holes which they leave, and
a few Dlows on each wedge will split the sec-
tion of ice which is over the wedges off from
the main block on a line with one side of the
coil or row of congealer-pipes on which it was
formed. If there is left, as above specified, a
few inches of space between the free ends of
the blocks of ice and the end of the tank, there
will be sufficient room between the cross-joist
and end of the tank for the detached section
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of ice to pass.through, and it can be readily

lifted from the water. to the top of the tank
‘with ordinary ice-hooks.

After this section is
disposed of the middle section on the same

-side of the block can be split off .in-the same
‘manner and pushed along to the end of the
‘tank and taken out from the same opening

through which' the first section was passed.
The last section on the same side can then be

taken oufin the same manner,asit will readily’
‘break off where it is frozen to the end of the

tank when the wedges are driven.. The line
of bars @ @ a, which is above the coil of pipe

‘from which: the ice is being taken, should now

be removed and the ice taken from the other
side of the coil by sections, commencing, as
before, at the free end of the block. The ice
on this side of the coil is clinched between the
congealer-pipes; but a wedge or two is easily
driven through the ice next to the line of pipes,
and the clinchers break. loose without much
waste, and the few chips which are broken oft

‘remain in the tank and help to cool the feed-.

water as it is drawn into it. Oeccasionally the
first side of the block does not split close to
the line of the congealer-pipes. This seldom
happens; but when it does it is not safe to
take off the other side by driving wedges

“through the solid ice next to the pipes; butin

this ‘case holes for the wedges can be bored
through the block of ice next to the pipes by
simply placing the open end of the pipe f,
while the water is running through it, over the
place where the hole is wanted, and pushing
it through the block as the stream of water
melts the ice before it,  With a quarter-inch
gas-pipe a hole which will average about one
and-one-half inch in diameter can be bored
through three feet of ice in about three min-
utes with water at 70° Fahrenheit, when ap-

-plied as above mentioned. Holes can be bored

45

in the same way for inserting the wedges used

for splitting off the first side of the block, in
case some of the parting-tubes have not been
placed across the pipes before the block of ice

-has been formed ; but as there will be no sharp

angles in the holes next to the congealer-pipes,
as there is when thetubes have been employed,
the line of cleavage will not be apt to follow
so closely the line of the pipes. -

One-inch gas-pipe is probably the best size
for the congealer, and the posts B B, for sup-

-porting it, should not-be over four or five feet
-apart. Therefore, if the congealer-coils are
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over fifteen feet long, more than two posts, as
are shown in the drawings, will be required
for each coil. ‘

If the parting-tubesare constructed as shown

in the drawings and average two and one--

fourth inches wide on the flat side, it will not
be necessary to place them nearer than one
foot from each other along the line of con-
gealer-pipes. .

" It is a well-known fact among ice-manufac-
turers that rapid freezing in still water will
cause the ice ‘so formed to be.white and por-

*1

ous ; ‘but if the surface of a block of ice while
freezing is in contact with waterin motion, the
minute bubbles of air or gas which are con-
stantly liberated from the freezing water can-
not adhere to the surface of the ice, and con-

‘sequentlyice so formed will be solid and clear;

and it makes no difference whether the motion
of the water over the surface of the ice is re-
ciprocating or always in oné direction, the only
thing necéssary being to prevent these minute
air or gas bubbles from adhering to one place
on the surface of the forming ice until & film
of water freezes over fhem. i '

The beneficial effeet of keeping the waterin

motion while freezing has been long known,

and agitators have been proposed in various
forms to be immersed in the water to be frozen,
the water being in a tank containing the con-
gealers; but,so far as I know, theyhave here-
tofore been placed between thecongealers, and
also between the blocks of ice which were
formed upon the congealers. '
ers of this class, or the frames around them,
usually extend to the bottom of the tank. In
practical use agitators so placed are liable to
be frozen into the adjacent blocks of ice, and,

besides, they interfere materially with the op--

eration of removing theice from the congealer
and tank. Their motion must be stopped,and
it is usually necessary to remove each set of
them from the tank when the adjacent ice is
taken from the congealer.

One object of my invention, as before stated,
is to secure a thorough agitation by means of
an agitator which is immersed in the water to
be frozen and placed entirely below the con-

-gealer and the blocks of ice which are formed

upon it. When so situated it can be operated
at all -times without interfering with -the re-
moval of the ice from the congealer and tank,
and, besides, only one agitator is needed for

.éach tank, no matter how many blocks of ice

are formed in it; and I donot claim broadly an
agitator placed 1n a tank containing the con-
gealer and the water to be frozen, but only
when it is used in combination with a con-
gealer which does not extend to the bottom of
the tank, and it is placed below the congealer,
as above described. .

This agitator can e constructed and op-
erated in various ways and have either a ro-
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tary or reciprocating motion; but I prefer sim- -

ple revolving blades attached to a perpendicu-
lar shaft, as is shown in the drawings, on ae-
count of efficiency, convenience,and economy,
both in-construction and the power reguired
to operate it.

I am aware thatit has been proposed to sub-
divide large blocks of ice by freezing flat tubes
into them, closed at thie lower end, and after-
ward loosening these tubes by lilling them
with water above freezing temperature, remov-
ing them,and finally splitting the block through
the holes thus formed ; but, so far as I know,
it has always been proposed to divide the block
by means of such tubes in 4 direction perpen-
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dicular to the surface of the congealer, and not
along the line of the congealer, as is above de-
seribed. Neither is it practicable in all cases
to fill such tubes with water while in practical
use without some special arrangement for in-
troducing it, for water often gets into these
parting-tubes from the freezing-tank while the
ice is forming, either through the open top or
byleakage,the result being that thelowerends
of the tubes become filled with ice to a greater
or less depth, and it is evident that boiling
water even would not melt this ice if it were
simply poured into the top of the tubes; but
if an inside tube is employed, in_the manner
herein specified, they can be melted loose from
the ice in which they are inclosed by means of
water which is but little above freezing tem-
perature, even if they are entirely filled with
ice.

I am also aware that it has been proposed
to form ice in a congealer consisting of a naked
coil of pipe supported upon posts and im-
mersed in the water to be frozen, aud to re-
move the ice thus formed from the congealer
by meansof aseriesof wedges whicliare frozen
into the block between the congealer-pipesand
parallel with them; but it is not practicable
to remove the ice from this form of congealer
by the means proposed, for, in the first place,
the lower edge of the block is attached to a
solid support, whieh will interfere with the
separation of the two portions of the block af-
ter it is divided; and, secondly, as the wedges
are frozen fast in the ice on all sides, they are
practically only a portion of the mass, and
when poweris applied to force them ahead the
ice will not split into two parts, but will break
in every direction.

Solid ice has a grain ranning perpendicular
to the surface from which it has been (rozen,
and therefore with congealers having a flat
surface it would be difficult to separate theice

from the congealer by employing wedges, un-’

less it was first loosened by heat, for the whole
block would have to be divided across the
grain. If, however, the congealeriscomposed
of pipes only, without any metallic connection
between them, that portion of the block of 1ce
which is between the pipes has the grain run-
ning with the line of pipes, and therefore it a
line of holes is made along the line of a con-
gealer composed of a row or coil of pipes only,
and wedges are driven into these hLoles, the
line of cleavage will practically follow the line
of the congealer, whether the holes are made

and the wedges driven between and parallel

with the pipes or across and in contact with
the sides of the pipes, even if the holes are
counsiderably farther apart than the thickness
of the ice over the wedges.

When a éongealer of the above-mentioned
construction is immersed in the water to be
frozen it will readily be seen that the most cf-
ficient and economical manner of arranging
the congealer and parting-tubes for forming a
line of holes is the one which is shown in the

annexed drawings and Lerein described—viz.,
lorizontal congealer-pipes in vertical rows or
coils, with the parting-tubes suspended verti-
cally across and in contaet with the rows or
coils of congealer-pipes.

The parting-tubes ¢ can be made in various
forms; but to insure the division of the ice-
block close to the line of congealer-pipes on
whieh it is formed they should be made, as
above specified, with a flat side between two
sharp edges, the flat side being placed nextto
the line of thecongealer-pipes. The best man-
ner for constructing these flat-sided tubes is
Ly joining a flat piece of sheet metal the length
and breadth of the tube to an arc-shaped piece
of the same length by means of flat seams
along the edges, as is shown in Fig. 3. Both
the flat and arc-shaped pieees should be cut
tapering, so as to make the tubes smaller at
the closed than at the open end. When these
parting-tubes are placed in position across a
row of congealer-pipes they are suspended
from oune side of their center of gravity, as be-
fore described, by which means the weight of
the tubes will keep them in position until fast-
ened by ice formed on the congealer-pipes.

While placing a row of parting-tubesin po-
sition, and until they are fastened, as above
mentioned, it will be necessary to stop the mo-
tion of the agitator; otherwise the motion of
the water in the tank would throw the tubes
out of place. The timeconsumed, however, for
one man to place a row of parting-tubes across
arowof congealer-pipestwelve toeighteen feet
long, turn the congealer-pipes in cirenit, and
have suflicient ice formed to fasten the tubes
in position need not be over fifteen or twenty
minutes, and during that time there will be
little or no white ice deposited upon the other
blocks which are forming in the same tank.
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Of course the parting-tubes can be rigidly at- .

tached to the supporting-bars, if required, and
‘the agitator kept constantly in motion; but I
prefer supporting them in the manner above
described.

As the supporting-bars a ¢ « would inter-
fere with removing the ice, they should be at-
tached to the tank by means of recessesin the
joist and ends of the tank, as shown in the
drawings, or by any other means which will
allow them to be removed after the parting-
tubes are withdrawn.

As nearly all the water which can be ob-
tained for making ice containslime, and some-
times salt and other solid matter, both in so-
lIation and suspension, which matter is not
taken up by the ice, means must be employed
to prevent the water which remains in the
tank from becoming too highly charged with
these impurities. This object can be attained
Ly occasionally emptying and cleaning out
the tanlk; bat this would interfere with con-
tinuous operation, and therefore it is prefera-
ble to draw off once in two or three days, or

_oftener, a small portion of the water from the

tank and fill up with fresh water. This will
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get rid of the soluble impurities, and the solid

‘matter which is held in suspension will be

caught in'the receptacles O O, these recepta-
cles being situated across the ‘bottom of ‘the
ends of the tank, or in any other position
where they will be in the eddies caused by the
circulation of the water in the tank. - o

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— L '

1. A congealer for an ice-machine, consist-
ing of one or more flat coils or rows of pipe at-
tached to and supported by posts and placed
in an upright position in a tank containing
the water to be frozen, wheh 'so constructed
and arranged that the blocks of ice which are
formed upon-it will be held in position by the

~ posts which support the congealer, and will
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not come in contact with the tank or any oth-
er support, except at oneend of the blocks, sub-
stantially as and for the purpose set forth.

2. The combination, with the congealer of
an ice-machine which is placed in a tank con-

taining the water to be frozen, but does not
extend to the bottom of said tank, of an agi-

tator placed within the tank and below the
congealer, and also below the blocks of ice
formed upon it, substantially as described.
3. The process herein described for detach-
ing the ice from the congealer, which consists
in freezing tubes closed atoneend in the blocks
of ice along the line of the congealer, remov-
ing the tubes after the ice has attained suffi-
cient thickness,and finally splitting the blocks
of ice along the line of holes left by said tubes.
4. The method herein described for loosen-

‘ing the parting-tubes previous to drawing

them from the ice, which consists in pushing
a smaller tnbe inside the same and ‘introdue-
ing a stream of water whiclh isabovethe freez-

40

ing temperature through this inside tube into

the parting-tube near the closed end, substan-
tially as and for the purpose set forth.
5. The process of removing the ice from the
congealer of an ice-machine which consistsin
making a line of holes in the block of ice along

“thé line of the congealer, and then splitting

the block of ice through this line of holes.

6. In combination with the congealer of an

ice-machine, the parting-tube e, made with one
flat side between two sharp edges, the flat side
being in contact with the congealer.
. 7. The method herein described for securing
contact between the parting-tubes and con-
gealer, which consists in suspending the part-
ing-tubes from a point on one side of the cen-
ter of gravity.

8. In combination with the congealer of an
ice-machine and arow of parting-tnbes placed
along the line of said congealer, removable
supports for the parting-tubes, substantially
as herein described.

9. The combination, with the tank of anice-
machine which contains the water to be fro-
zen and an ‘agitator for keeping the water in
motio, of suitable receptacles for catching the
solid impurities which are suspended in the
water, snbstantially as described.

SAML. D. LOUNT.

Witnesses :

‘W, B. LoUNT,
MORRIS ASHER.
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