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13 Claims.
1

This invention relates to ice making machines.
" _More particularly the invention’ relates to a
‘machine for the freezitig of ice, said machine in-
cluding a double walled mold and cooling coils
therefor, provision being made for introducing
a heat medium into the walls and around the
cooling -pipes to defrost the walls engaged by the
ice; .and it is an important object of the inven-
tien to provide a.machine capable of producing
ice, embodying these characteristics.

Another novel characteristic embodied in the
present. invention and constituting a further im-
portant object of the invention.is the improved
means for.agitating the water to be frozen. This,
in the past; has usually been accomplished by
‘passing. a. single. thin tube into the center of the
mold which hangs .in the cold brine and passing
a stream of clean air down to. as near the bottom
of the mold as possible. The tising bubbles cause
a gentle current inside the mold and as a result
only pure water is passing into a solid state leav-
ing the natural salts in the water to be progres-
sively .concentrated in. the center of the forming
plock. Before this process has continued to such
an . extent that there is danger of the air. tube
sticking into the. freezing mass the tube is with-
drawn and then the core.of brackish water. is
sucked out from above. . - ST

In regard to above stated prior art my machine
is -unconventional. . My. device is moldless and
once the ice making compartments are. filled to
the overflow point with raw water and the freez-
ing cycle commenced, air is introduced into the
water from below at the. floor level of the ice
compartment. The air bubbles float to the sur-
face and cause a gentle current similar to the
conventional way as just explained, but with this
difference however, when the ice has formed. to
such a thickness onto the side walls, that it is
imperative for the core water to be removed, this
centered brackish core water is allowed to gravi-
tate out-of the same pipe through which the air
was formerly introduced. After these core cen-
ters have been removed as just stated, fresh wa-
ter can then be introduced via the same air
line from a-water source governed by a different
valve in the line which leads into the air line
nder the ice compartments.

A still further object resides in the provision of
guide means in the bottom of the compartments
1{o. restrain the ice block from. sliding around,
sticking to the walls and maintaining it motion-
less while - being sawed into the proper lengths
‘as it.is projected from the compartments. . In
this respect still further objects reside in’ the pro-
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vision of improved means for gaging, jig-sawing
and collecting the ice blocks as they leave their
respective compartments. i ’

Another object of the invention is the provi-
sion for defrosting the double floor independently
of the freezing walls, thus keeping a “weepy-seat”
under the ice blocks to insure their being slidably
removable. a

Remaining objects include the provision of an
ice making machine wherein the ice blocks are
pulled hotrizontally; the provision of a machine
which can be sold in units with provision for add-~
ing other units as desired; the provision of &
machine ‘wherein installation costs are less, and
fewer dismantled parts are to be re-set up.

Together with the foregoing and other objects
in view, the invention still further resides in the
novel arrangement and combination of parts and
the novel details of construction hereinafter
more fully described and claimed, it being under-
stood that the invention is not limited in its ap-
plication to the details of -construction and ar- '
rangement of parts illustrated in the accompany-
ing. drawings, since the invention is capable of
other embodiments and being practiced or car-

.ried out in possible other various ways.. Also, it

is to be understood that the phraseology or termi-
nology herein employed is for the purpose of de-
scription and not one of limitation, and it is not
intended to limit the herein claimed invention
beyond the réquirements of prior art.

Referring to the accompanying drawings, which
illustrate what at present is deemed to be a pre-
ferred embodiment of the invention,

Tig. 1 is a fragmentary perspective view of
the device, the cover for the triple ice freezing
unit being shown in the down-swung, open po-
sition. o LT
Fig, 2 is a fragmentary front elevation partly in

‘section,

Fig. 2a is a fragmentary front elevation of the
structure shown in Fig. 2, the ice-removing picks
being shown in an elevated position.

Fig. 3 is a fragmentary section on
Fig. 2. L .
Fig. 4 is a sectional detail taken through one
of the freezing walls. . oo
" Fig. 5 is & section taken on line 5—35 of Fig. 4.

“Fig, 6'is a section taken on line 6—6 of Fig.-5. -

Fig. 7 is a fragméntary longitudinal section,

line 3—3 of

‘the line of section being indicated by irregular

line 1—1 in Fig. 2. : »
Fig. 8 is a fragmentary transverse section-taken
on line 8—8 of Fig. 7 L o :
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Fig. 9 is a fragmentary transverse section taken
on line 9-—9 of Fig. 7.

Fig. 10 is a fragmentary longitudinal section
taken on line {0—10 of Fig. 7; a fragmentary top
portion being shown in plan.

Fig, 11 is a fragmentary top plan view.

Referring in detail to the drawings, the elon~
gated box or casing { is supported by and between
anchored uprights 2 and containing a plurality
of longitudinally extending ice~containing cham-
bers interiorly lined with stainless steel, in the
present instance there being three such chambers
numbered 3, 3¢ and 3D, in the single unit shown.
Said chambers are furnished with a double-walled
door 4 which is held in a water tight relation: to
the three chamber openings 5 by upper and lower
tightening latches 6 which cooperate with keep-
ers T and side fastenings 8 engagable by the
catches 9. Said door is supported in the open
position by means of 4 pin 19 and the cooperating
hooked piece 1. )

There is a double walled floor space 12, Figs. 2
and 3, below said chambers, a double walled ceil-

ing space 13 above said chambers, a double walled .

rear end space {4 (Fig. 10) and double walled
side spaces 15 and 16 at the right and left of the
chambers with double walled intervening spaces
1T and 18 between said double walled side spaces.
The double walled spaces (5, 16, 1T and I8 con-
stitute the four freezing walls inside of which are
located the expansion coils 9 of calculated size.

The round pipe which ordinarily forms the ex-
pansion coil is, in the present instance, rolled in
such & manner that on either side it is partially
flattened at 20 as shown in increased scale in
Fig. 4. This allows for a larger area of contact
between the pipe and its side walls which walls
must transmit the heat from the water to be
frozen. The expansion coils are not rigidly fixed
inside their supporting walls but are sustained
suspended therebetween by means of countersunk
rivets 21 external to the coiled pipes as shown
clearly in Figs. 4 to 6.

Water o be frozen is introduced to the several
ice chambers from the bottom it being supplied
from a tank 22 located atop of the casing |I. The
conduit means whereby this supply is rendered
possible consists of the valved conduit 23 which
connects the water tank to the 4-way connection
24, From this connection the water is conducted
through a conduit 25 which is supplied with three
distributing connections 26, 2T and 28 and these
connections in turn individually supply the longi-
tudinally extending conduits 28, one under each
chamber, from which the water is conducted ver-
tically upward through longitudinally spaced pipe
sections 30, 31, 32 and 33 into the chambers 3,
3a and 3b, there being a pipe section 34 extending
vertically from each connection 26, 27 and 28
which communicates with a chamber bottom and
to each pipe section 34 is connected a horizontal
extending branch conduit 35 whose mouth is di-
rected vertically upward and also communicates
with a chamber bottom at a point spaced for-
wardly of the pipe sections 34.

Connection 24 has the opening opposite the in-
take opening of the valved conduit 23 connected
to a nipple 36 to which in turn-is fastened a. drain
. valve 3T and opening into said connection oppo-
site the one which connects with the conduit 25
has connected to it a nipple 38 to which in turn is
connected the check valve 89. The numeral 40
indicates a rotary washed air producer which
blows clean air past the check valve 39 and thence
through the openings of the pipe sections 30, 31,
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32, 33, 34 and 35 in the bottom of the ice cham-
bers 3, 3a and 3b into the freezing water. When
it is desired to remove the core water, instead of
sucking a plurality of mold cores, it is only nec-
essary to open the drain valve 37, after first clos-
ing the valve 4{ in the supply line, and the core
water flows out. Then fresh water can be intro-
duced to the point of over-flow controlled by the
raw water faucet 42 provided for the box for the
three ice chambers and the freezing of the ice
completed.

A combination ice pan and ice-measuring de-
vice 43 (Fig. 1) is provided comprising a horizon-
tally supported pan 44, the rear side portions of
which are attached to the lower part of the front
portion of the machine as shown by the flanged
part 45 in Figs. 2 and 2qa, the front thereof being
supported by one or more floor-engaging feet 46.
Said measuring device also includes an upstand-
ing bail-like member having at its ends down-
wardly directed. legs 47 which are secured in an
adjustable manner to the side walls of the pan.
Legs 47 of said device 43 have flat bottomed feet
41a which engage the floor of the pan 44 to keep
said device in an upstanding position in all of its
adjustments. :

By preference and as shown the adjustment is
obtained by providing said side walls with hori-
zontal slots 48 through which extend threaded
studs 49 fixed to the legs, clamping arms 50 screw-
ing onto the outer end portions of these studs.
The slotted portions 48 of the pan sides are pro-
vided with graduated scales 5f to indicate how
far the ice has been projected from the ice cham-
bers preparatory to sawing it off adjacent to the
door openings by means of the traveling motor-
driven jig-saw 52 provided for that purpose. The
aforementioned bail-like member is provided with
a horizontal brace bar 53, the ice abutting
against this bar when it has been forced out to
the predetermined measured extent.

The means for projecting the elongated frozen
blocks of ice forwardly against the measuring de-
vice comprises the handle 54 and pick arrange-

5 ment 55 mounted atop the machine, there being

rows of slots 56 in the wall above the ceiling
space §3 which vertically aline with slots 57 in
the wall and adjacent lining therebelow in which
the ice picks operate as the handle 54 is rocked
in g slot 58 in the guide bar 59 and then pulled
forwardly. Rails 88 situated longitudinally on
either side of the openings of the pipe sections 30,
31, 32, 33, 34 and 35 cooperate with the ice picks
6t to keep the ice blocks from slipping during
sawing, once they are freed from the surrounding
walls by defrosting.

The jig~-saw unit 62 is mounted to move back-
wardly and forwardly in front of the chamber
openings, an iron rail §8 being provided as a track
therefor, said rail being in the form of a U with
the arms of the U embracing the top and bottom
walls of the machine. The jig-saw unit is pro-
vided with a handle 84 whereby the saw 52 is
held against the ice blocks during sawing, said
handle being also used to propel the saw along its
track. A spring 85 is also provided in the jig-
saw unit for augmenting the downward cutting of
the jig-saw. ‘As the electric jig-saw is passed in
front of the chamber openings the ice blocks are
sawed. intoc unit size whence they drop into the
pan-§4 from which they are either placed aboard
a wagon or stored for future use.

Some standard form of refrigerating unit suit-
able to supply the expansion coils with a refrig-
erant, whereby the water in the supplied com-
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partments is_frozen, is furmshed in* ‘the- con'{ oy
tional-unit’ T0-mounted atop tlie reat end‘of‘the
machine.’ Froni this unit“fins & “pige- 115" pro-
v1ded w1th an-expansion valve” 12 Sald-pme e_n-
ters ths top wall of the machine as seen‘in Pig 1l
shdis prOJected downwardly in the space-t4(Fig,
3 toa ‘point adjacent the floor in-line- with-and
iii'the Tear of the space 15 (rlght portlon of Fig. 2).
From this point the’ pipe’is directed’ honzontally
4nid then’is caused to run’ upwardly in 4 ‘sérpen-
tine fashion throughout the length and heightof
the space 15, thé upper i of the plpe then ‘being
direéted horizontally: through said space 1§ t0 4
‘point “opposite to the next intet<wall 'space*-18.
Thereupon -said *pipe-is -ditected" downwardly -to
a'point gdjacent to the floor and opposité-to the
Tower portion-of said space 18. From this poing
said pipe is directed horxzontally forward as the
lower rurni-of*an ascending” Series of runs in said
‘space” 18 in the same manner ds thosé-in"space
15, already described. This arrangement’ of- com-
municating series-of ‘ascending - serpentine “pipe
runs ig continued through the inter-wall spaces
11-and {6; the pipe-having-a termmal run-16°(see
Fig.10) located on-top of the casing-fo return the
refrlgerant to therefrigerating unit-70. - - -

- The-continuity of ‘travel of the refrlgerant in
a serpentine fashion as“just described where it is
charniged: from a- liguid ‘to a gas and vice versa is
well known and constitufes per se’ no part: of ‘the
present’ invention;:-Hence further descrlpnon
thereof is~ deemed unnecessary.” “However, the
presence of the coils in the double walls-and the
manner of defrosting whereby the ice is looseried
from the freezmg walls 'is—an~ 1mportant obJect

-result is achieved will now be set forth.”

--Subjacent the machine*{ is-situated a tank 80
contgining a suitable oil"which- is kept sufficiently
hot for use-in defrosting by electricity thermo-
statically controlled.- For-circulating the oil T'bro-
vide "a ‘pump- 81. --Considering - first-the door 4,
it is made double walled (see Figs. 3, 7 and 10)
thereby ~providing “an -oil-contaihing '+ ‘chamber
within-it. -Communicating with the upper portron
of said door chamber is a flexible ‘conduit-82 lead-
ing from the fixture 83 in the main dlstrlbutmg
conduit 84. - A check valve 85 is shown in the con-
duit 82 adjacent a side edge of the door:" Tead-
ing from thelower side edge of said-door-is a sec-
ond- flexible -conduit 86 through which the oil is
-drained back’ into ‘the- tank 88 through the me-
dium of the conduit 87 including the fitting ‘88
to which the-flexible conduit 86 is connected,

The spaces 12 and I4 in the double walled floor
and -end wall may he heated mdependently of
the door: and freezing walls- 16, 17; (8 and (5.
This is desirable in order to free the ice from the
bottom of the ice compartments and-to provide
a “weepy-seat” for the ice to aid its slipping. For
this purpose I provide a pipe section 90-(see Fig.
7) leading from the distributing conduit 84 and
opening into the space 12. - For the return of-the
heated floor and end wall liquid I provide the

valved pipe. section-9f-which commumcates w1th

the fitting 92 in the conduit 87..

The spaces 18, 17. 18 .and !5 in the freezmg
walls.are supplied with a hot liquid ‘by-means of
the conduit 93 which branches:off'in a direction

both to the right and to the left from the main’

distributing conduit 84 ds seen in-Fig. 9. -From
said branched conduit-93 horizontal pipe sections
94 conduct the liquid through the openings in
the vertical pipe sections 95 into the bottoms of
the.respective hollow. freezing walls, -The pump
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6 .
BI ‘forces the’ hqmd upwardly in’a sinuous direc-
tlon ‘betwéen the’ plplng ‘to'the top of said freez-
1ng walls “and -out “at-the top through the bent
pipe‘sections 91 (Figs.-T- and 8) into the conduit
‘98 -through the Vertical conduit 99 (Fig,"7)~and
tonduit'87 16 the tank; The upward sinuous flow
is ‘prevented fromt short-circuiting by- the bafle
Platss 160 (Fig. 7) “dnd the dentihg of the pipe ’s
elbows as indicated by the numeral” 04 in-Figs.
5,6 ‘and - ‘Shut-off valves 102 and’ 103 are pro-

V1ded in“the 1hain distributing cofiduit 84 ‘for in-
dependently controlling the flow of the hot liquid
to the floor ‘ahd énd wall spaces 12°and 14 and

the "freezmg Wall spaces 18, l'l 18 and l5

,,Operatzon

r"cover 4 Jocked in place water

is permltted to ﬁow from the tank 22 into the ice

compartments 3, 3a and 3b through the pipe sec-

‘59 tions 30; 31,32, 33, 34 and 35, until the point of

overﬁow determmed by the faucet ‘42 is reached.
With the compartments filled to the predeter-
mined mark the compressor of the refrigerating
linit ‘is’ staited and the refrigerant passes con-
tihuously into the expansion pipes 19 situated in-
side” the freezing walls ‘16, (1, 18 and 15 and
which -are in plain contact w1th them. Heat is
withdrawn ffom the water slowly, which at the
same time is being gently agitated by air bubbles
rising ‘from the pipe sections 30, 31, .32, 33, 34
and 35 supplied by the air compressor 40 after
thié closing of the valve 41, fresh air being fil-
tered. by méans of a sultable air filter l04 at-
‘tached to the compressor.

“The. concentration of brackish water towards
the center line .of the individual compartments
takes place as the pure water loses its latent heat
_gtid “déposits..itself Dy freezing on the growing
hulge of ice forming on the freezmg walls as they
.advance to join.at the’ ‘middie. " This’ advance
“to’join is-halted before its completion becalise of
‘the necessity to remove as much of the salty
water as possible from the freezing ice, tending
to shorten. freezing time and to keep as little as
possible of a. ‘white center or_core in’the finished
“ice: blocks. ~This gction is temporarily arrested
by stoppmg the air compressor and opening the
dra,m valve-26 thus allowing the brackish -core
‘water-between - the- forming ice-bulges to flow
-out.- ' Next.the-valve 26 is closed ‘and the valve
¥ opened in-order ‘to-introduce pure water into
the ice cores vacated by the brackish core water
and filling tothe overflow mark as before, whence
the_freezing-process ‘is-continued with the only
drfference +that this time no more air is sent into
“the center The mass freezes slowly, finally clos- -
ing the center-line solid, leaving a white line of
minimum thickness at the point of closing con-
tact of ‘the two -oppositely formed ‘bulges.

~-~Thereupon refrigeration is stopped and the

cent.nfuga.l pumyp 8t is started operating. By
opening ‘the valve: 183 the hot liquid is’ pumped
intothe freezing walls at the bottom through pipe

- gections 85 and zig-zags its way to the top of

said'walls. ‘Simultaneously the hot liquid is sent
"into" the double métal face:of the door 4 melting
it-away -from the ends of the ice blocks. This
defrosting is: kept- up until the walls are melted
".clear-of the ice blocks after which the hot liquid
is caused to circulate between the doublé bottom
-2 up-to and including-the end space {4, thus
freeing ‘the ice -blocks on five sides, and the top
is not stuck to anything being- free from the ceil-
1ng cover of the compartments. :

.2 The:-pick: handle 54 is then operated to dr1ve
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the picks 86 into the ice blocks within the com-~
partments, after which the handle is pulled and
the three blocks of ice slide forwardly on the
rails 68 and “weepy” floors to emerge from the
openings of their compartments. Once these
blocks are fully out and touching the gage 43, the
picks together with the rails serve to clamp the
ice blocks while the saw 52 saws off the pre-cal-
culated sized pieces.

The two track rails 68 of each refrigerating
compartment project upwardly as to their widths
from the floor of the compartment and there-
fore become embedded in the lower portion of
each ice-block formed. When these rails become
heated by the defrosting liquid the ice block no
longer adheres to them so that they then loosely
occupy grooves in the lower face of the block.
Hence, while projecting end portions of the block
are being sawed in the manner which has been
described, said rails stabilize the block against
displacement notwithsianding the lateral pres-
sure of the saw thereagainst.

T claim:

1. In a reirigerating apparatus of the kind de-
scribed, a casing contalning an elongated ice
compartment with s door opening at an end
thereof, a door for said opening, track means in
the lower part of said ccmpartment and posi-
tioned to guide ice blocks therefrom through said
door opening, an ice saw unit including a saw
proper and an operating motor therefor, and a
track for said saw unit positioned to guide it back
and forth in front of said door opening while be-
ing operated to saw off the protruding portion of
an ice block.

2. The subject matter of claim 1, and said saw
track having two parallel portions one of which
is located above said door opening and the other
therebelow and said saw unit having a two part
means for mounting the saw proper, one part of
said means traveling along said upper portion of
the track and the other part thereof traveling
along said lower track portion with the saw
proper extending between them. . |

3. In g refrigerating apparatus of the kind de-
scribed, a casing. containing an elongated rec-
tangularly shaped ice compartment with a door
opening at an end thereof, a door for said open-
ing, there being a longitudinally. extending row
of apertures opening into the bottom side of said
ice compartment, and a rail on the floor of said
compartment a parallel spaced relation to each
side of said row of apertures and extending from
front to rear of said ice compartment.

4. In g refrigerating apparatus of the kind de-
scribed, a casing containing an elongated ice
compartment with a door opening at an end
thereof, a door for said opening, track means in
the bottom of said compartment and positioned
to. deliver ice blocks therefrom through said door
opening, ice-receiving means in front of said door
opening to underlie projecting end portions of ice
blocks protruding through said door opening, an
ice saw unit including a.saw proper and an oper-
ating motor therefor, a frack for said saw unit
positioned to guide it back and forth in front of
said door cpening while being operated to saw
off the protruding portion of an ice block, and
ice measuring means comprising  a stop -carried
by said ice-receiving means and adjustable at
varying distances from the door opening, the
projecting ends of the ice blocks being ‘abuttable
against said stop. :

5. In a refrigerating machine of the kind de-
scribed, an elongated refrigerating compartment
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substantially rectangular in cross section and
having a door opening in an end thereof through
which ice-blocks frozen therein are withdraw-
able, a floor for said compartment, and an ice
track in the bottom portion of said compartment
comprising a plurality of rails which as to their
heights upstand from said floor so as to have
their upper portions embedded in the ice-block
formed in said compartment, defrosting means
constructed and arranged to defrost the ice from
wall portions and the floor of said compartment
and warm said rails so as to loosen a formed ice~
block from them, means to move said ice-block
along said track in a direction to project its end
portion outwardly through said door opening
predetermined distances, and means mounted ad-
jacent to said door opening to saw off the project-
ing portion of said ice-block.

6. The subject matter of claim 5, and said ice
sawing means comprising a vertically extending
saw blade mounted to cut into one of the vertical
sides of the projecting portion of the ice-block
occupying said door opening, said rails at such
time loosely occupying grooves in the lower face
of the ice-block to hold the block stationary
against the action of the saw blade.

7. In a refrigerating apparatus of the kind de-
scribed, a casing comprising double walls, means
to introduce water to be frozen in the space sur-
rounded by said double walls, refrigerating means
including a sinuous refrigerant conduit having
reversely directed runs fitted between the side
portions of said double walls, said conduit runs
being fastened where they engage said side por-
tions, thereby increasing the refrigerating action,
baffle plates associated with alternate bends in
said sinuous conduit thereby forming between
the runs of said conduit a second back-and-forth

. fluid flow channel, and means to cause a defrost-
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ing liquid to enter and fill said second back-and-
forth fluid flow channel, said sinuous - conduit
having back and forth runs united by bent por-
tions, said bent portions having depressions in
them through which the defrosting liquid passes
as it flows through said second back-and-forth
fluid flow channel.

8. In a refrigerating apparatus of the kind de-
scribed, a casing -containing an elongated. ice
compartment with a door opening at an end
thereof, a door for said opening, track means-in
the bottom of said compartment and positioned
to guide ice blocks therefrom through said door
opening, ice-receiving means in front of said
door opening. to underlie projecting end portions
of ice blocks protruding through said door open-
ing, ice measuring means comprising a stop car-
ried by said ice-receiving means and adjustable
at varying distances from the door opening,
the projecting ends of the ice hlocks being abut-
table against said stop, and means for project-
ing an elongated frozen ice block forwardly from
said ice compartment against said measuring de-
vice, the latter means comprising a vcick and
handle therefor mounted atcp. the casing. there
being a longitudinally extending slot in the top
wall of said casing which vertically alines with
a - longitudinally extending slot in the ceiling
of said ice compartment therebelow in which 'said
pick operates by manually rocking said handle
and puliing said handle forward.

- 9. In a refrigerating apvaratus of the kind de-
seribed, a:casing containing an elongated ice
compartment with a door opening:at an end
thereof, a door for said opening, track means in
the bottom of said compartment and positioned
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to guide ice blocks therefrom through said door
opening, and means mounted atop said casing
and extendable into said ice compartment for
projecting said ice blocks through said door open-
ing.

10. The subject matter of claim 9, and, said
track means comprising g plurality of rails which
as to their heights upstand from the bottom of
said compartment so as to have their upper por-
tions embedded in the ice-block formed in said
compartment.

11. In a refrigerating apparatus of the kind
described, a casing containing an elongated ice
compartment with a door opening at an end
thereof, a door for said opening, track means in
the bottom of said compartment and positioned
to guide ice blocks therefrom through said door
opening, means mounted adjacent to said door
opening to saw off the projecting portion of said
ice-blocks, and means mounted atop said cas-
ing and extendable into said ice compartment for
projecting said ice blocks through said door open-
ing.

12. The subject matter of claim 11, and said
jce sawing means comprising a vertically extend-
ing saw blade mounted to cut into one of the
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vertical sides of the projecting portion of the
ice-block occupying said door opening, said ice
projecting means cooperating with said track
means to keep the ice blocks from slipping dur-
ing the sawing operation.

13. The subject matter of claim 8 and, a guide
bar including a longitudinally extending slot se-
cured atop the casing, said handle being slidably
mounted in said guide bar slot to move the ice
blocks forwardly through the medium of said
pick.

RENWICK J. SHARP.
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