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.To all whom- it may concern:

Be it known that I, DANIEL L. HOLDEN a
citizen of the Umted States, residing in the
city and State of NewYork, have invented
an Improvement in Ice-Making Apparatus, of
which the following is a speclﬁoatmn

In freezing blocks of ice difficulty is experi-
enced in rendermﬂ the same clear and trans-
parent, because the lce crystals are more or

less separate,like snow, instead of being com- |

pact and crystalline, and bubbles of air are
confined therein.

My present invention is for promoting the

solid, transparent,and crystalline character of
the ice and preventing the retention of bub-

bles of air or gas or the formation of vacuum-
cells.

In ice machinery the cans of watler are

usually introduced into the brine and then

removed after the water isfrozen and plunﬂ*ed
into hot water to loosen the block of ice. I

find that a gentle movement of the water as

it is cooled produees a deposit of any dirt or

foreign matter and the liberation of air or

gases, and this agitation, continued during the

freezing operation, promotes the crystalliza-:;

tion of the ice and renders the same clear and
transparent.
sides and bottoms, through which refrigerat-
ing-fiuid is caused to circulate during the
freezing operation, and these pans are set
closely together, so as to promote the cooling

soon as the freezing operation 1s completed
hot brine 1s caused to circulate through the

double pans to detach the blocks of ice, which

are slid out endwiseafter theopeningof mov-

able ends to such pans.

In the drawings, Figure 1 is a side eleva—-
tion, and Fig.2 is an end elevation,'of my ap-
paratus; and Fig. 3 is a longitudinal section,
in larger size, of one of the pans and the de-
vices theremth connected.

Each pan is comparatively shallow and it
is of the internal dimensions. Sultable for the
required sizes of ice cakes. The pans A are
made with double sides and bottoms, the in-
terior sheets 2 and exterior sheets 3 being
riveted together at 4 and provided with rim-
bars 5, that come between the edges of the
sheets and to which they are 11veted One
end of each pan is preferably closed and

~or closed.

I make use of pans with double

'T'double, and made in the same way as the

sides. The other end is open, but provided -

with a stopper or end 6, that can be opened
It 18 preferably hinged at 7 tothe = =

bottom and provided with a packmﬂ‘ of rub-
ber or other elastic material between the bot-

tom and the sides and cla,mpmg devices for
holding such end water- tw'ht in pOSltIOl’l when
fl]il use.
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The pans A are associated together in any

‘desired manner, preferably in Vertmal ranges
‘supported by posts D and cross-bars E at suu:-

able distances apart, and the nests or ranges

of pans should be inclosed at the sides a,nd

ends to lessen atmospheric influence. = Verti-
cal pipes I are provided with branches 10 to

-the respective pans and also vertical pipes G

with branches 11, and these pipes are 80 ar-
ranged that cold brme or similar liquid ean
be ca,used to flow down the pipe I through
branches 10 along through between the inner

and outer sheets of the pan, and by the

branches 11 and pipe G to the cooling dewee
of the ice-making machine,
Water, by preferenee, either filtered or dis-
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tilled, 1s supplied into the pans by the pipes

H to the required depth, either at once or
gradually during the freezing operation.

I employ agltators in the water preferably
in the form of slats I, that are connected to
the cords K, that pass around pulleys 14 15
16 to the actuatmn* ropes or chains 17 18, and
these are moved b} a crank and conuectlnﬂ'-
rod or similar means, so that the slats are
drawn along in the water from one end to the

80

other of the water and back again, and it is

advantageous to have this motion compara-
tively slow, and in practice the slight move-
ment thus produced renders the ice clear and
crystalline and free from air-bubbles, vacuum-
cells, and seams. 'The constant movement ot
the slat will prevent it being frozen into the

{ block of ice.
As soon as theice is frozen sufﬁclently the |

cold brine or freezing-lignid is allowed fo run

out of the apparatus, and in its place hot brine

or similar liguid is run through the apparatus
rapldly and sufficiently only to thaw the ice

‘that is in contact with the bottom and sides

of the pans, and during this operation the
ends of the pans are Opened and as soon as

9‘3‘.
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the bloeks or cakes of ice are detached from
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the pansthe hothqmd 18 run off and the bloeks | same either become frozen into the ice or in-

are slid endwise out from the pans on any

suitable chutes or carriers to the place of

storage or delivery.
It is preferable to entlrely inclose the ap-

paratus with partitions, as shown by dotted J

- lines, of boarding with non-conducting ma-i

IO

I5

terla,l and at the Slde of such 1]1(3108111"6 adja-
cent £o the movable ends of the pans there
are to be doors to give access to the pans in

“removing the blocl{s of ice.

In cases where the gaseous ammonia is con-

veyed to the refrwemtmﬂ'-pans 1t is advan- |

tageous to provide ammonia-pipesin the brine
that 18 contained in the double sides and bot—

- tom of the still.
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I donot claim a range of paus with movable

-ends and Watel-supply pipes. In myimprove-
‘ments the supply to the separate pans being

gradual through the small branch pipes from
the SllpplY-'plpe F overflows from each pan
and passes off by the pipes 11 and G without

the pans being exposed to the pressure of a |
Hence the pans are |

high column of Wa,ter

not liable to injury by pressure. I am also

~awarethatrigid agitators have been employed |
~in the water that is being frozen; but the ._

'l'

terfere with the cake being solid. In myim-
provement the agitator, belncr moved by a
| flexible oonnectlon rises above the ice and
moves over the same as the water freezes.

I claim as vy invention— |

1. The combination, with the pan in an ice-

makinhg apparatus, of a,n agitator that is free

to 1-*ise. and fall and a flexible connection from -

the same to a motor, whereby the agitator is
moved in the water, but is free to accommo-
date itself to the ice as it is formed and to be

moved over the same, Substantlally as spec1-
fied.
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2. The comblna,tlon with the ranges of pans' |

in an ice-making apparatuq of &U‘ItatOI' slats,
horizontal cords between the pans Sand pulleys
for the same, and flexible connections be-
tween the cords and slats, whereby the agita-

45

tors can be moved during the freezing opera- ”

tion, substantially as speclﬁed -
Sln'ned by me thls 16th day ot Mareh 1891.
DANIEL L. HOLDEN.
VVltnesses o o
GEoO. T. PINCKNEY
WILLIAM G. MOTT.
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